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Letter to Minister Clark

Dear Minister Clark,

Hard-working Ontarians are facing a housing crisis. For many years, the province has not built enough housing
to meet the needs of our growing population. While the affordability crisis began in our large cities, it has now
spread to smaller towns and rural communities.

Efforts to cool the housing market have only provided temporary relief to home buyers. The long-term trend is
clear: house prices are increasing much faster than Ontarian’s incomes. The time for action is now.

When striking the Housing Affordability Task Force, you and Premier Ford were clear: you wanted actionable,
concrete solutions to help Ontarians and there was no time to waste. You asked us to be bold and gave us the
freedom and independence to develop our recommendations.

In the past two months, we have met municipal leaders, planners, unions, developers and builders, the financial
sector, academics, think tanks and housing advocates. Time was short, but solutions emerged consistently
around these themes:

- More housing density across the province

- End exclusionary municipal rules that block or delay new housing
- Depoliticize the housing approvals process

- Prevent abuse of the housing appeals system

- Financial support to municipalities that build more housing

We present this report to you not as an “all or nothing” proposal, but rather as a list of options that the government
has at its disposal to help address housing affordability for Ontarians and get more homes built. We propose an
ambitious but achievable target: 1.5 million new homes built in the next ten years.

Parents and grandparents are worried that their children will not be able to afford a home when they start working
or decide to start a family. Too many Ontarians are unable to live in their preferred city or town because they
cannot afford to buy or rent.

The way housing is approved and built was designed for a different era when the province was less constrained
by space and had fewer people. But it no longer meets the needs of Ontarians. The balance has swung too far in
favour of lengthy consultations, bureaucratic red tape, and costly appeals. It is too easy to oppose new housing
and too costly to build. We are in a housing crisis and that demands immediate and sweeping reforms.

It has been an honour to serve as Chair, and | am proud to submit this report on behalf of the entire Task Force.

Jake Lawrence
Chair, Housing Affordability Task Force
Chief Executive Officer and Group Head, Global Banking and Markets, Scotiabank
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Executive summary
and recommendations

House prices in Ontario have almost tripled in the past 10 years, growing much faster than
incomes. This has home ownership beyond the reach of most first-time buyers across the
province, even those with well-paying jobs. Housing has become too expensive for rental units
and it has become too expensive in rural communities and small towns. The system is not

working as it should.

For too long, we have focused on solutions to “cool” the
housing market. It is now clear that we do not have enough
homes to meet the needs of Ontarians today, and we are
not building enough to meet the needs of our growing
population. If this problem is not fixed — by creating more
housing to meet the growing demand — housing prices will
continue to rise. We need to build more housing in Ontario.

This report sets out recommendations that would set a bold
goal and clear direction for the province, increase density,
remove exclusionary rules that prevent housing growth,
prevent abuse of the appeals process, and make sure
municipalities are treated as partners in this process by
incentivizing success.

Setting bold targets and making
new housing the planning priority

Adding density in all these locations makes better use
of infrastructure and helps to save land outside urban

boundaries. Implementing these recommendations will
provide Ontarians with many more options for housing.

Recommendations 3 through 11 address how Ontario
can quickly create more housing supply by allowing
more housing in more locations “as of right” (without
the need for municipal approval) and make better use
of transportation investments.

Recommendations 1 and 2 urge Ontario to set a bold
goal of adding 1.5 million homes over the next 10 years
and update planning guidance to make this a priority.

The task force then recommends actions in five main areas
to increase supply:

Require greater density

Land is not being used efficiently across Ontario. In too many
neighbourhoods, municipal rules only allow single-family
homes — not even a granny suite. Taxpayers have invested
heavily in subway, light rail, bus and rail lines and highways,
and the streets nearby are ideally suited for more mid- and
high-rise housing. Underused or redundant commercial and
industrial buildings are ripe to be redeveloped into housing
or mixed commercial and residential use. New housing

on undeveloped land should also be higher density than
traditional suburbs, especially close to highways.

Reduce and streamline urban design rules

Municipalities require numerous studies and set all kinds of
rules for adding housing, many of which go well beyond the
requirements of the provincial Planning Act. While some of
this guidance has value for urban design, some rules appear
to be arbitrary and not supported by evidence — for example,
requiring condo buildings to include costly parking stalls
even though many go unsold. These rules and requirements
result in delays and extra costs that make housing either
impossible to build or very expensive for the eventual home
buyer or renter.

Recommendation 12 would set uniform provincial
standards for urban design, including building
shadows and setbacks, do away with rules that
prioritize preservation of neighbourhood physical
character over new housing, no longer require
municipal approval of design matters like a building’s
colour, texture, type of material or window details,
and remove or reduce parking requirements in cities
over 50,000 in population.
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Depoliticize the process and cut red tape

NIMBYism (not in my backyard) is a major obstacle to
building housing. It drags out the approval process, pushes
up costs, and keeps out new residents. Because local
councillors depend on the votes of residents who want to
keep the status quo, the planning process has become
politicized. Municipalities allow far more public consultation
than is required, often using formats that make it hard for
working people and families with young children to take
part. Too few technical decisions are delegated to municipal
staff. Pressure to designate buildings with little or no
heritage value as “heritage” if development is proposed
and bulk listings of properties with “heritage potential” are
also standing in the way of getting homes built. Dysfunction
throughout the system, risk aversion and needless
bureaucracy have resulted in a situation where Ontario lags
the rest of Canada and the developed world in approval
times. Ontarians have waited long enough.

Recommendations 26 through 31 seek to weed out or
prevent appeals aimed purely at delaying projects,
allow adjudicators to award costs to proponents in
more cases, including instances where a municipality
has refused an approval to avoid missing a legislated
deadline, reduce the time to issue decisions, increase
funding, and encourage the Tribunal to prioritize cases
that would increase housing supply quickly as it tackles
the backlog.

Recommendations 13 through 25 would require
municipalities to limit consultations to the legislated
maximum, ensure people can take part digitally,
mandate the delegation of technical decisions, prevent
abuse of the heritage process and see property
owners compensated for financial loss resulting from
designation, restore the right of developers to appeal
Official Plans and Municipal Comprehensive Reviews,
legislate timelines for approvals and enact several other
common sense changes that would allow housing to be
built more quickly and affordably.

Fix the Ontario Land Tribunal

Largely because of the politicization of the planning process,
many proponents look to the Tribunal, a quasi-judicial body,
to give the go-ahead to projects that should have been
approved by the municipality. Even when there is municipal
approval, however, opponents appeal to the Tribunal —
paying only a $400 fee — knowing that this may well
succeed in delaying a project to the point where it might
no longer make economic sense. As a result, the Tribunal
faces a backlog of more than 1,000 cases and is seriously
under-resourced.

Support municipalities that commit to transforming
the system

Fixing the housing crisis needs everyone working together.
Delivering 1.5 million homes will require the provincial and
federal governments to invest in change. Municipalities that
make the difficult but necessary choices to grow housing
supply should be rewarded, and those that resist new
housing should see funding reductions.

Recommendations 49 and 50 call for Ontario
government to create a large “Ontario Housing Delivery
Fund” and encourage the federal government to match
funding, and suggest how the province should reward
municipalities that support change and reduce funding
for municipalities that do not.

This executive summary focuses on the actions that will get
the most housing units approved and built in the shortest
time. Other recommendations in the report deal with issues
that are important but may take more time to resolve or
may not directly increase supply (recommendation numbers
are indicated in brackets): improving tax and municipal
financing (32-37, 39, 42-44), encouraging new pathways
to home ownership (38, 40, 41); and addressing labour
shortages in the construction industry (45-47).

This is not the first attempt to “fix the housing system”.
There have been efforts for years to tackle increasing
housing prices and find solutions. This time must be
different. Recommendations 50-55 set out ways of helping
to ensure real and concrete progress on providing the
homes Ontarians need.
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Introduction

Ontario is in a housing crisis. Prices are skyrocketing: the average price for a house across
Ontario was $923,000 at the end of 2021." Ten years ago, the average price was $329,000.2
Over that period, average house prices have climbed 180% while average incomes have

grown roughly 38% .2/

Not long ago, hard-working Ontarians — teachers,
construction workers, small business owners — could afford
the home they wanted. In small towns, it was reasonable to
expect that you could afford a home in the neighbourhood
you grew up in. Today, home ownership or finding a quality
rental is now out of reach for too many Ontarians. The system
is not working as it should be.

Housing has become too expensive for rental units and
it has become too expensive in rural communities and
small towns.

While people who were able to buy a home a decade or
more ago have built considerable personal equity, the
benefits of having a home aren’t just financial. Having a
place to call home connects people to their community,
creates a gathering place for friends and family, and
becomes a source of pride.

Today, the reality for an ever-increasing number of
Ontarians is quite different. Everyone in Ontario knows
people who are living with the personal and financial stress
of not being able to find housing they can afford. The young
family who can’t buy a house within two hours of where
they work. The tenant with a good job who worries about

Average price for a
house across Ontario

$923,000

$329,000

where she’ll find a new apartment she can afford if

the owner decides to sell. The recent graduate who will
have to stay at home for a few more years before he can
afford to rent or buy.

While the crisis is widespread, it weighs more heavily on
some groups than on others. Young people starting a family
who need a larger home find themselves priced out of the
market. Black, Indigenous and marginalized people face
even greater challenges. As Ontarians, we have only
recently begun to understand and address the reality

of decades of systemic racism that has resulted in lower
household incomes, making the housing affordability gap
wider than average.

The high cost of housing has pushed minorities and
lower income Ontarians further and further away from

job markets. Black and Indigenous homeownership

rates are less than half of the provincial average.™ And
homelessness rates among Indigenous Peoples are

11 times the national average. When housing prevents an
individual from reaching their full potential, this represents
a loss to every Ontarian: lost creativity, productivity, and
revenue. Lost prosperity for individuals and for the entire
Ontario economy.

Over 10 Years

average while average
house prices incomes have
have climbed grown

+180% | +38%
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As much as we read about housing affordability being a
challenge in major cities around the world, the depth of the
challenge has become greater in Ontario and Canada than
almost anywhere in the developed world.

g% Canada has the lowest amount of housing per
population of any G7 country.

How did we get here? Why do we have this problem?

A major factor is that there just isn’t enough housing.
A 2021 Scotiabank study showed that Canada has the

fewest housing units per population of any G7 country — and,

our per capita housing supply has dropped in the past five
years.®I An update to that study released in January 2022
found that two thirds of Canada’s housing shortage is in
Ontario.”Z Today, Ontario is 1.2 million homes — rental or
owned — short of the G7 average. With projected population
growth, that huge gap is widening, and bridging it will
take immediate, bold and purposeful effort. And to support
population growth in the next decade, we will need

one million more homes.

While governments across Canada have taken steps to
“cool down” the housing market or provide help to first-time
buyers, these demand-side solutions only work if there is
enough supply. Shortages of supply in any market have a

direct impact on affordability. Scarcity breeds price increases.

Simply put, if we want more Ontarians to have housing, we
need to build more housing in Ontario.

Ontario must build 1.5 million homes over the
next 10 years to address the supply shortage

The housing crisis impacts all Ontarians. The ripple effect of
the crisis also holds back Ontario reaching its full potential.

Economy

Businesses of all sizes are facing problems finding and
retaining workers. Even high-paying jobs in technology
and manufacturing are hard to fill because there’s not
enough housing nearby. This doesn’t just dampen the
economic growth of cities, it makes them less vibrant,
diverse, and creative, and strains their ability to provide
essential services.

Public services

Hospitals, school boards and other public service providers
across Ontario report challenges attracting and retaining
staff because of housing costs. One town told us that it

could no longer maintain a volunteer fire department,
because volunteers couldn’t afford to live within 10 minutes
drive of the firehall.

Environment

Long commutes contribute to air pollution and carbon
emissions. An international survey of 74 cities in 16 countries
found that Toronto, at 96 minutes both ways, had the
longest commute times in North America and was
essentially tied with Bogota, Colombia, for the longest
commute time worldwide ! Increasing density in our cities
and around major transit hubs helps reduce emissions to
the benefit of everyone.

Ontario must build

homes over the next 10 years
to address the supply shortage.

Our mandate and approach

Ontario’s Minister of Municipal Affairs and Housing
tasked us with recommending ways to accelerate our
progress in closing the housing supply gap to improve
housing affordability.

Time is of the essence. Building housing now is exactly
what our post-pandemic economy needs. Housing
construction creates good-paying jobs that cannot be
outsourced to other countries. Moreover, the pandemic
gave rise to unprecedented levels of available capital that
can be invested in housing — if we can just put it to work.

We represent a wide range of experience and perspectives
that includes developing, financing and building homes,
delivering affordable housing, and researching housing
market trends, challenges and solutions. Our detailed

biographies appear as Appendix A.

® We acknowledge that every house in
Y, Ontario is built on the traditional territory

of Indigenous Peoples.

Report of the Ontario Housing Affordability Task Force | 7


https://www.scotiabank.com/ca/en/about/economics/economics-publications/post.other-publications.housing.housing-note.housing-note--may-12-2021-.html
https://www.scotiabank.com/ca/en/about/economics/economics-publications/post.other-publications.housing.housing-note.housing-note--january-12-2022-.html
https://www.expertmarket.co.uk/vehicle-tracking/best-and-worst-cities-for-commuting

), People in households that spend 30% or more of total household income on shelter expenses are defined as
E having a “housing affordability” problem. Shelter expenses include electricity, oil, gas, coal, wood or other fuels,

water and other municipal services, monthly mortgage payments, property taxes, condominium fees, and rent.

Our mandate was to focus on how to increase market
housing supply and affordability. By market housing, we are
referring to homes that can be purchased or rented without
government support.

Affordable housing (units provided at below-market rates
with government support) was not part of our mandate.
The Minister and his cabinet colleagues are working on that
issue. Nonetheless, almost every stakeholder we spoke
with had ideas that will help deliver market housing and
also make it easier to deliver affordable housing. However,
affordable housing is a societal responsibility and will
require intentional investments and strategies to bridge the
significant affordable housing gap in this province. We have
included a number of recommendations aimed at affordable
housing in the body of this report, but have also included
further thoughts in Appendix B.

We note that government-owned land was also outside our
mandate. Many stakeholders, however, stressed the value
of surplus or underused public land and land associated
with major transit investments in finding housing solutions.
We agree and have set out some thoughts on that issue in
Appendix C.

How we did our work

Our Task Force was struck in December 2021 and
mandated to deliver a final report to the Minister by the end
of January 2022. We were able to work to that tight timeline
because, in almost all cases, viewpoints and feasible
solutions are well known. In addition, we benefited from
insights gleaned from recent work to solve the problem in
other jurisdictions.

During our deliberations, we met with and talked to over
140 organizations and individuals, including industry
associations representing builders and developers,
planners, architects, realtors and others; labour unions;
social justice advocates; elected officials at the municipal
level; academics and research groups; and municipal
planners. We also received written submissions from many
of these participants. In addition, we drew on the myriad
public reports and papers listed in the References.

We thank everyone who took part in sessions that were
uniformly helpful in giving us a deeper understanding of the
housing crisis and the way out of it. We also thank the staff
of the Ministry of Municipal Affairs and Housing who
provided logistical and other support, including technical
briefings and background.

The way forward

The single unifying theme across all participants over the
course of the Task Force’s work has been the urgency

to take decisive action. Today’s housing challenges are
incredibly complex. Moreover, developing land, obtaining
approvals, and building homes takes years.

Some recommendations will produce immediate benefits,
others will take years for the full impact.

This is why there is no time to waste. We urge the Minister
of Municipal Affairs and Housing and his cabinet colleagues
to continue measures they have already taken to accelerate
housing supply and to move quickly in turning the
recommendations in this report into decisive new actions.

The province must set an ambitious and bold goal to

build 1.5 million homes over the next 10 years. If we build
1.5 million new homes over the next ten years, Ontario can
fill the housing gap with more affordable choices, catch up
to the rest of Canada and keep up with population growth.

By working together, we can resolve Ontario’s housing
crisis. In so doing, we can build a more prosperous future
for everyone.

The balance of this report lays out our recommendations.
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Focus on getting more
homes built

Resolving a crisis requires intense focus and a clear goal. The province is responsible for the
legislation and policy that establishes the planning, land use, and home building goals, which guide
municipalities, land tribunals, and courts. Municipalities are then responsible for implementing
provincial policy in a way that works for their communities. The province is uniquely positioned to
lead by shining a spotlight on this issue, setting the tone, and creating a single, galvanizing goal
around which federal support, provincial legislation, municipal policy, and the housing market
can be aligned.

In 2020, Ontario built about 75,000 housing units.®! For this The second recommendation is designed to address the

report, we define a housing unit (home) as a single dwelling growing complexity and volume of rules in the legislation,
(detached, semi-detached, or attached), apartment, suite, policy, plans and by-laws, and their competing priorities,
condominium or mobile home. Since 2018, housing by providing clear direction to provincial agencies,
completions have grown every year as a result of positive municipalities, tribunals, and courts on the overriding
measures that the province and some municipalities have priorities for housing.

implemented to encourage more home building. But we
are still 1.2 million homes short when compared to other
G7 countries and our population is growing. The goal of

1. Set a goal of building 1.5 million new homes in

ten years.
1.5 million homes feels daunting — but reflects both the need
and what is possible. In fact, throughout the 1970s Ontario 2. Amend the Planning Act, Provincial Policy
built more housing units each year than we do today."% Statement, and Growth Plans to set “growth in the

full spectrum of housing supply” and “intensification
within existing built-up areas” of municipalities as
the most important residential housing priorities in
the mandate and purpose.

middle as mid-rise condo or rental housing, smaller houses on subdivided lots or in laneways and other

The “missing middle” is often cited as an important part of the housing solution. We define the missing
At
additional units in existing houses.
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Making land available to build

The Greater Toronto Area is bordered on one side by Lake Ontario and on the other by the
protected Greenbelt. Similarly, the Ottawa River and another Greenbelt constrain land supply

in Ottawa, the province’s second-largest city.

But a shortage of land isn’t the cause of the problem.
Land is available, both inside the existing built-up areas
and on undeveloped land outside greenbelts.

We need to make better use of land. Zoning defines what
we can build and where we can build. If we want to make
better use of land to create more housing, then we need

to modernize our zoning rules. We heard from planners,
municipal councillors, and developers that “as of right”
zoning — the ability to by-pass long, drawn out consultations
and zoning by-law amendments — is the most effective tool
in the provincial toolkit. We agree.

Stop using exclusionary zoning
that restricts more housing

Too much land inside cities is tied up by outdated rules.
For example, it's estimated that 70% of land zoned for
housing in Toronto is restricted to single-detached or
semi-detached homes.M™ This type of zoning prevents
homeowners from adding additional suites to create
housing for Ontarians and income for themselves. As one
person said, “my neighbour can tear down what was there
to build a monster home, but I'm not allowed to add a
basement suite to my home.”

It's estimated that

707

of land zoned for housing in Toronto
is restricted to single-detached
or semi-detached homes.

While less analysis has been done in other Ontario
communities, it’s estimated that about half of all residential
land in Ottawa is zoned for single-detached housing,
meaning nothing else may be built on a lot without public
consultation and an amendment to the zoning by-law. In
some suburbs around Toronto, single unit zoning dominates
residential land use, even close to GO Transit stations and
major highways.

One result is that more growth is pushing past urban
boundaries and turning farmland into housing. Undeveloped
land inside and outside existing municipal boundaries must
be part of the solution, particularly in northern and rural
communities, but isn’t nearly enough on its own. Most of the
solution must come from densification. Greenbelts and other
environmentally sensitive areas must be protected, and
farms provide food and food security. Relying too heavily
on undeveloped land would whittle away too much of the
already small share of land devoted to agriculture.

Modernizing zoning would also open the door to more
rental housing, which in turn would make communities
more inclusive.

Allowing more gentle density also makes better use of
roads, water and wastewater systems, transit and other
public services that are already in place and have capacity,
instead of having to be built in new areas.

The Ontario government took a positive step by allowing
secondary suites (e.g., basement apartments) across the
province in 2019. However, too many municipalities still
place too many restrictions on implementation. For the last
three years, the total number of secondary suites in Toronto
has actually declined each year, as few units get permitted
and owners convert two units into one.?!

These are the types of renovations and home construction
performed by small businesses and local trades, providing
them with a boost.
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Underused and vacant commercial and industrial properties
are another potential source of land for housing. It was
suggested to us that one area ripe for redevelopment into
a mix of commercial and residential uses is the strip mall,

a leftover from the 1950s that runs along major suburban
streets in most large Ontario cities.

“As of right” zoning allows more kinds of housing that are
accessible to more kinds of people. It makes neighbourhoods
stronger, richer, and fairer. And it will get more housing
built in existing neighbourhoods more quickly than any
other measure.

3. Limit exclusionary zoning in municipalities through
binding provincial action:

a) Allow “as of right” residential housing up to
four units and up to four storeys on a single
residential lot.

b) Modernize the Building Code and other policies
to remove any barriers to affordable construction
and to ensure meaningful implementation
(e.g., allow single-staircase construction for
up to four storeys, allow single egress, etc.).

4. Permit “as of right” conversion of underutilized or
redundant commercial properties to residential
or mixed residential and commercial use.

5. Permit “as of right” secondary suites, garden suites,
and laneway houses province-wide.

6. Permit “as of right” multi-tenant housing (renting
rooms within a dwelling) province-wide.

7. Encourage and incentivize municipalities to increase
density in areas with excess school capacity to
benefit families with children.

Align investments in roads and transit
with growth

Governments have invested billions of dollars in highways,
light rail, buses, subways and trains in Ontario. But
without ensuring more people can live close to those
transit routes, we're not getting the best return on those
infrastructure investments.

Access to transit is linked to making housing more
affordable: when reliable transit options are nearby, people
can get to work more easily. They can live further from the
centre of the city in less expensive areas without the
added cost of car ownership.

The impacts of expanding public transit go far beyond
serving riders. These investments also spur economic
growth and reduce traffic congestion and emissions. We all
pay for the cost of transit spending, and we should all share
in the benefits.

If municipalities achieve the right development near

transit — a mix of housing at high- and medium-density,
office space and retail — this would open the door to better
ways of funding the costs. Other cities, like London, UK
and Hong Kong, have captured the impacts of increased
land value and business activity along new transit routes
to help with their financing.

Ontario recently created requirements (residents/hectare)
for municipalities to zone for higher density in transit
corridors and “major transit station areas”"™ These are
areas surrounding subway and other rapid transit stations
and hubs. However, we heard troubling reports that local
opposition is blocking access to these neighbourhoods
and to critical public transit stations. City staff, councillors,
and the province need to stand up to these tactics and
speak up for the Ontarians who need housing.

The Province is also building new highways in the Greater
Golden Horseshoe, and it’s important to plan thoughtfully
for the communities that will follow from these investments,
to make sure they are compact and liveable.

Population density
(people per km?)

4,200

Tokyo

London 1,800
New York 1,700

Toronto 450

Report of the Ontario Housing Affordability Task Force | 11


https://www.ontario.ca/document/growth-plan-greater-golden-horseshoe/where-and-how-grow

8. Allow “as of right” zoning up to unlimited height
and unlimited density in the immediate proximity
of individual major transit stations within two years
if municipal zoning remains insufficient to meet
provincial density targets.

9. Allow “as of right” zoning of six to 11 storeys with
no minimum parking requirements on any streets
utilized by public transit (including streets on bus
and streetcar routes).

10. Designate or rezone as mixed commercial and
residential use all land along transit corridors and
redesignate all Residential Apartment to mixed
commercial and residential zoning in Toronto.

11. Support responsible housing growth on
undeveloped land, including outside existing
municipal boundaries, by building necessary
infrastructure to support higher density
housing and complete communities and applying
the recommendations of this report to all
undeveloped land.

Start saying “yes in my backyard”

Even where higher density is allowed in theory, the official
plans of most cities in Ontario contain conflicting goals like
maintaining “prevailing neighbourhood character”. This bias
is reinforced by detailed guidance that often follows from
the official plan. Although requirements are presented as
“guidelines”, they are often treated as rules.

Examples include:

- Angular plane rules that require successively higher
floors to be stepped further back, cutting the number
of units that can be built by up to half and making
many projects uneconomic

- Detailed rules around the shadows a building casts

- Guidelines around finishes, colours and other design details

One resident’s desire to prevent a shadow being cast in their
backyard or a local park frequently prevails over concrete
proposals to build more housing for multiple families. By-laws
and guidelines that preserve “neighbourhood character”
often prevent simple renovations to add new suites to
existing homes. The people who suffer are mostly young,
visible minorities, and marginalized people. It is the perfect

example of a policy that appears neutral on its surface but
is discriminatory in its application.*

Far too much time and money are spent reviewing and
holding consultations for large projects which conform with
the official plan or zoning by-law and small projects which
would cause minimal disruption. The cost of needless
delays is passed on to new home buyers and tenants.

Minimum parking requirements for each new unit are another
example of outdated municipal requirements that increase
the cost of housing and are increasingly less relevant with
public transit and ride share services. Minimum parking
requirements add as much as $165,000 to the cost of a new
housing unit, even as demand for parking spaces is falling:
data from the Residential Construction Council of Ontario
shows that in new condo projects, one in three parking
stalls goes unsold. We applaud the recent vote by Toronto
City Council to scrap most minimum parking requirements.
We believe other cities should follow suit.

While true heritage sites are important, heritage preservation
has also become a tool to block more housing. For example,
some municipalities add thousands of properties at a time to
a heritage register because they have “potential” heritage
value. Even where a building isn’t heritage designated or
registered, neighbours increasingly demand it be as soon

as a development is proposed.

This brings us to the role of the “not in my backyard” or
NIMBY sentiment in delaying or stopping more homes from
being built.

o  New housing is often the last priority

A proposed building with market and affordable
housing units would have increased the midday
shadow by 6.5% on a nearby park at the fall

and spring equinox, with no impact during the summer
months. To conform to a policy that does not permit
“new net shadow on specific parks”, seven floors

of housing, including 26 affordable housing units,
were sacrificed.

Multiple dry cleaners along a transit route were
designated as heritage sites to prevent new housing
being built. It is hard not to feel outrage when our laws
are being used to prevent families from moving into
neighbourhoods and into homes they can afford along
transit routes.
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NIMBY versus YIMBY

NIMBYism (not in my backyard) is a large and constant
obstacle to providing housing everywhere. Neighbourhood
pushback drags out the approval process, pushes up
costs and discourages investment in housing. It also keeps
out new residents. While building housing is very costly,
opposing new housing costs almost nothing.

Unfortunately, there is a strong incentive for individual
municipal councillors to fall in behind community opposition —
it's existing residents who elect them, not future ones. The
outcry of even a handful of constituents (helped by the rise

of social media) has been enough, in far too many cases, to
persuade their local councillor to vote against development
even while admitting its merits in private. There is a sense
among some that it’s better to let the Ontario Land Tribunal
approve the development on appeal, even if it causes long
delays and large cost increases, then to take the political heat.

Mayors and councillors across the province are fed up and
many have called for limits on public consultations and
more “as of right” zoning. In fact, some have created a new
term for NIMBYism: BANANAs — Build Absolutely Nothing
Anywhere Near Anything, causing one mayor to comment
“NIMBYism has gone BANANAS”. We agree. In a growing,
thriving society, that approach is not just bad policy, it is
exclusionary and wrong.

As a result, technical planning decisions have become
politicized. One major city has delegated many decisions to
senior staff, but an individual councillor can withdraw the
delegation when there is local opposition and force a vote
at Council. We heard that this situation is common across
the province, creating an electoral incentive for a councillor
to delay or stop a housing proposal, or forcing a councillor
to pay the electoral cost of supporting it. Approvals of
individual housing applications should be the role of
professional staff, free from political interference.

The pressure to stop any development is now so intense that
it has given rise to a counter-movement — YIMBYism, or “yes
in my backyard,” led by millennials who recognize entrenched
opposition to change as a huge obstacle to finding a home.

They provide a voice at public consultations for young people,

new immigrants and refugees, minority groups, and Ontarians
struggling to access housing by connecting our ideals to
the reality of housing. People who welcome immigrants to
Canada should welcome them to the neighbourhood, fighting
climate change means supporting higher-density housing,
and “keeping the neighbourhood the way it is” means
keeping it off-limits. While anti-housing voices can be loud,

a member of More Neighbours Toronto, a YIMBY group that
regularly attends public consultations, has said that the most
vocal opponents usually don’t represent the majority in a
neighbourhood. Survey data from the Ontario Real Estate
Association backs that up, with almost 80% of Ontarians
saying they are in favour of zoning in urban areas that would
encourage more homes.

Ontarians want a solution to the housing crisis. We
cannot allow opposition and politicization of individual
housing projects to prevent us from meeting the needs
of all Ontarians.

12. Create a more permissive land use, planning, and
approvals system:

a) Repeal or override municipal policies, zoning,
or plans that prioritize the preservation of
physical character of neighbourhood

b) Exempt from site plan approval and public
consultation all projects of 10 units or less that
conform to the Official Plan and require only
minor variances

(g)
-~

Establish province-wide zoning standards, or
prohibitions, for minimum lot sizes, maximum
building setbacks, minimum heights, angular
planes, shadow rules, front doors, building depth,
landscaping, floor space index, and heritage
view cones, and planes; restore pre-2006 site
plan exclusions (colour, texture, and type of
materials, window details, etc.) to the Planning
Act and reduce or eliminate minimum parking
requirements; and

d) Remove any floorplate restrictions to allow
larger, more efficient high-density towers.

13. Limit municipalities from requesting or hosting
additional public meetings beyond those that are
required under the Planning Act.

14. Require that public consultations provide digital
participation options.

15. Require mandatory delegation of site plan
approvals and minor variances to staff or
pre-approved qualified third-party technical
consultants through a simplified review and
approval process, without the ability to withdraw
Council’s delegation.
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16. Prevent abuse of the heritage preservation and
designation process by:

a) Prohibiting the use of bulk listing on municipal
heritage registers

b) Prohibiting reactive heritage designations after
a Planning Act development application has
been filed

17. Requiring municipalities to compensate property
owners for loss of property value as a result of
heritage designations, based on the principle of
best economic use of land.

18. Restore the right of developers to appeal Official
Plans and Municipal Comprehensive Reviews.

We have heard mixed feedback on Committees of
Adjustment. While they are seen to be working well in some
cities, in others they are seen to simply add another lengthy
step in the process. We would urge the government to first
implement our recommendation to delegate minor variances
and site plan approvals to municipal staff and then assess
whether Committees of Adjustment are necessary and an
improvement over staff-level decision making.
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Cut the red tape so we can
build faster and reduce costs

One of the strongest signs that our approval process is not working: of 35 OECD countries,
only the Slovak Republic takes longer than Canada to approve a building project. The UK and
the US approve projects three times faster without sacrificing quality or safety. And they save
home buyers and tenants money as a result, making housing more affordable ™

A 2020 survey of development approval times in

23 Canadian cities shows Ontario seriously lagging:
Hamilton (15th), Toronto (17th), Ottawa (21st) with approval
times averaging between 20-24 months. These timelines
do not include building permits, which take about two years
for an apartment building in Toronto. Nor did they count the
time it takes for undeveloped land to be designated for
housing, which the study notes can take five to ten years.[®

Despite the good intentions of many people involved in
the approvals and home-building process, decades of
dysfunction in the system and needless bureaucracy have
made it too difficult for housing approvals to keep up with
the needs of Ontarians. There appear to be numerous
reasons why Ontario performs so poorly against other
Canadian cities and the rest of the developed world. We
believe that the major problems can be summed up as:

- Too much complexity in the planning process, with the
page count in legislation, regulation, policies, plans, and
by-laws growing every year

- Too many studies, guidelines, meetings and other
requirements of the type we outlined in the previous
section, including many that go well beyond the scope
of Ontario’s Planning Act

« Reviews within municipalities and with outside agencies
that are piecemeal, duplicative (although often with
conflicting outcomes) and poorly coordinated

.

Process flaws that include reliance on paper

- Some provincial policies that are more relevant
to urban development but result in burdensome,
irrelevant requirements when applied in some rural
and northern communities.

Then & Now

Total words in:

Provincial Policy
Statement

Planning Act

1996 1970

17,000

8,200

2020 2020

17,000 96,000

All of this has contributed to widespread failure on the part
of municipalities to meet required timelines. The provincial
Planning Act sets out deadlines of 90 days for decisions
on zoning by-law amendments, 120 days for plans of
subdivision, and 30 days for site plan approval, but
municipalities routinely miss these without penalty. For
other processes, like site plan approval or provincial
approvals, there are no timelines and delays drag on. The
cost of delay falls on the ultimate homeowner or tenant.

The consequences for homeowners and renters are
enormous. Ultimately, whatever cost a builder pays gets
passed on to the buyer or renter. As one person said:
“Process is the biggest project killer in Toronto because
developers have to carry timeline risk.”

Site plan control was often brought up as a frustration.
Under the Planning Act, this is meant to be a technical
review of the external features of a building. In practice,
municipalities often expand on what is required and take
too long to respond.
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Then: In 1966, a draft plan of subdivision in a town in
southwestern Ontario to provide 529 low-rise and
mid-rise housing units, a school site, a shopping centre
and parks was approved by way of a two-page letter
setting out 10 conditions. It took seven months to clear
conditions for final approval.

And now: In 2013, a builder started the approval
process to build on a piece of serviced residential land
in a seasonal resort town. Over the next seven years,
18 professional consultant reports were required,
culminating in draft plan approval containing 50
clearance conditions. The second approval, issued

by the Local Planning Appeals Board in 2020, ran to
23 pages. The developer estimates it will be almost

10 years before final approval is received.

An Ontario Association of Architects study calculating the
cost of delays between site plan application and approval
concluded that for a 100-unit condominium apartment
building, each additional month of delay costs the applicant
an estimated $193,000, or $1,930 a month for each unit.!”!

A 2020 study done for the Building Industry and Land
Development Association (BILD) looked at impacts of delay
on low-rise construction, including single-detached homes. It
estimated that every month an approval is delayed adds, on
average, $1.46 per square foot to the cost of a single home.
A two-year delay, which is not unusual for this housing type,
adds more than $70,000 to the cost of a 2,000-square-foot
house in the GTA ¢!

Getting rid of so much unnecessary and unproductive
additional work would significantly reduce the burden on
staff. It would help address the widespread shortages of
planners and building officials. It would also bring a stronger
sense among municipal staff that they are part of the housing
solution and can take pride in helping cut approval times and
lower the costs of delivering homes.

Adopt common sense approaches that save
construction costs

Wood using “mass timber” — an engineer compressed wood,
made for strength and weight-bearing — can provide a
lower-cost alternative to reinforced concrete in many mid-rise
projects, but Ontario’s Building Code is hampering its use.
Building taller with wood offers advantages beyond cost:

- Wood is a renewable resource that naturally sequesters
carbon, helping us reach our climate change goals

« Using wood supports Ontario’s forestry sector and
creates jobs, including for Indigenous people

British Columbia’s and Quebec’s building codes allow
woodframe construction up to 12 storeys, but Ontario limits
it to six. By amending the Building Code to allow 12-storey
woodframe construction, Ontario would encourage increased
use of forestry products and reduce building costs.

Finally, we were told that a shift in how builders are required
to guarantee their performance would free up billions of
dollars to build more housing. Pay on demand surety bonds
are a much less onerous option than letters or credit,

and are already accepted in Hamilton, Pickering, Innisfil,
Whitchurch-Stouffville and other Ontario municipalities.
We outline the technical details in Appendix D.

19. Legislate timelines at each stage of the provincial
and municipal review process, including site plan,
minor variance, and provincial reviews, and deem
an application approved if the legislated response
time is exceeded.

20. Fund the creation of “approvals facilitators” with
the authority to quickly resolve conflicts among
municipal and/or provincial authorities and ensure
timelines are met.

21. Require a pre-consultation with all relevant parties
at which the municipality sets out a binding list that
defines what constitutes a complete application;
confirms the number of consultations established
in the previous recommendations; and clarifies that
if a member of a regulated profession such as a
professional engineer has stamped an application,
the municipality has no liability and no additional
stamp is needed.

22. Simplify planning legislation and policy documents.

23. Create a common, province-wide definition of plan
of subdivision and standard set of conditions which
clarify which may be included; require the use of
standard province-wide legal agreements and,
where feasible, plans of subdivision.

24. Allow wood construction of up to 12 storeys.

25. Require municipalities to provide the option of pay
on demand surety bonds and letters of credit.
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Prevent abuse of the appeal process

Part of the challenge with housing approvals is that, by the
time a project has been appealed to the Ontario Land
Tribunal (the Tribunal), it has usually already faced delay and
compromises have been made to reduce the size and scope
of the proposal. When an approved project is appealed, the
appellant — which could just be a single individual — may pay
$400 and tie up new housing for years.

The most recent published report showed 1,300 unresolved
cases.'® While under-resourcing does contribute to delays,
this caseload also reflects the low barrier to launching an
appeal and the minimal risks if an appeal is unsuccessful:

After a builder has spent time and money to ensure a
proposal conforms with a municipality’s requirements,
the municipal council can still reject it — even if its own
planning staff has given its support. Very often this is to
appease local opponents.

- Unlike a court, costs are not automatically awarded to
the successful party at the Tribunal. The winning side
must bring a motion and prove that the party bringing
the appeal was unreasonable, clearly trying to delay the
project, and/or being vexatious or frivolous. Because the
bar is set so high, the winning side seldom asks for costs
in residential cases.

This has resulted in abuse of the Tribunal to delay new
housing. Throughout our consultations, we heard from
municipalities, not-for-profits, and developers that affordable
housing was a particular target for appeals which, even if
unsuccessful, can make projects too costly to build.

Clearly the Tribunal needs more resources to clear its
backlog. But the bigger issue is the need for so many
appeals: we believe it would better to have well-defined
goals and rules for municipalities and builders to avoid this
costly and time-consuming quasi-judicial process. Those who
bring appeals aimed at stopping development that meets
established criteria should pay the legal costs of the successful
party and face the risk of a larger project being approved.

The solution is not more appeals, it’s fixing the system. We
have proposed a series of reforms that would ensure only
meritorious appeals proceeded, that every participant faces
some risk and cost of losing, and that abuse of the Tribunal
will be penalized. We believe that if Ontario accepts our
recommendations, the Tribunal will not face the same volume
of appeals. But getting to that point will take time, and the
Tribunal needs more resources and better tools now.

Recommendation 1 will provide legislative direction to
adjudicators that they must prioritize housing growth and
intensification over competing priorities contained in
provincial and municipal policies. We further recommend
the following:

26. Require appellants to promptly seek permission
(“leave to appeal”) of the Tribunal and demonstrate
that an appeal has merit, relying on evidence
and expert reports, before it is accepted.

27. Prevent abuse of process:

a) Remove right of appeal for projects with at
least 30% affordable housing in which units
are guaranteed affordable for at least 40 years.

b) Require a $10,000 filing fee for third-party
appeals.

¢) Provide discretion to adjudicators to award
full costs to the successful party in any appeal
brought by a third party or by a municipality
where its council has overridden a
recommended staff approval.

28. Encourage greater use of oral decisions issued the
day of the hearing, with written reasons to follow,
and allow those decisions to become binding the
day that they are issued.

29. Where it is found that a municipality has refused
an application simply to avoid a deemed approval
for lack of decision, allow the Tribunal to award
punitive damages.

30. Provide funding to increase staffing (adjudicators
and case managers), provide market-competitive
salaries, outsource more matters to mediators,
and set shorter time targets.

31. In clearing the existing backlog, encourage
the Tribunal to prioritize projects close to the
finish line that will support housing growth and
intensification, as well as regional water or utility
infrastructure decisions that will unlock significant
housing capacity.
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Reduce the costs to build, buy and rent

The price you pay to buy or rent a home is driven directly by how much it costs to build a home.
In Ontario, costs to build homes have dramatically increased at an unprecedented pace over
the past decade. In most of our cities and towns, materials and labour only account for about

half of the costs. The rest comes from land, which we have addressed in the previous section,

and government fees.

A careful balance is required on government fees because,
as much as we would like to see them lowered, governments
need revenues from fees and taxes to build critically
needed infrastructure and pay for all the other services that
make Ontario work. So, it is a question of balance and of
ensuring that our approach to government fees encourages
rather than discourages developers to build the full range
of housing we need in our Ontario communities.

Align government fees and charges
with the goal of building more housing

Improve the municipal funding model
Housing requires more than just the land it is built on. It

requires roads, sewers, parks, utilities and other infrastructure.

The provincial government provides municipalities with a way
to secure funding for this infrastructure through development
charges, community benefit charges and parkland dedication
(providing 5% of land for public parks or the cash equivalent).

These charges are founded on the belief that growth — not
current taxpayers — should pay for growth. As a concept, it
is compelling. In practice, it means that new home buyers
pay the entire cost of sewers, parks, affordable housing, or
colleges that will be around for generations and may not be
located in their neighbourhood. And, although building

ﬁ showed that in the Greater Toronto Area,

development charges for low-rise housing are
on average more than three times higher per unit than

in six comparable US metropolitan areas, and roughly
1.75-times higher than in the other Canadian cities.

A 2019 study carried out for BILD

For high-rise developments the average per unit
charges in the GTA are roughly 50% higher than in the
US areas, and roughly 30% higher than in the other
Canadian urban areas.!?

affordable housing is a societal responsibility, because
affordable units pay all the same charges as a market
unit, the cost is passed to new home buyers in the same
building or the not-for-profit organization supporting the
project. We do not believe that government fees should
create a disincentive to affordable housing.

If you ask any developer of homes — whether they are
for-profit or non-profit — they will tell you that development
charges are a special pain point. In Ontario, they can be
as much as $135,000 per home. In some municipalities,
development charges have increased as much as 900%

in less than 20 years.29% As development charges go up, the
prices of homes go up. And development charges on a
modest semi-detached home are the same as on a luxury
6,000 square foot home, resulting in a disincentive to build
housing that is more affordable. Timing is also a challenge
as development charges have to be paid up front, before
a shovel even goes into the ground.

To help relieve the pressure, the Ontario government
passed recent legislation allowing builders to determine
development charges earlier in the building process. But
they must pay interest on the assessed development charge
to the municipality until a building permit is issued, and there
is no cap on the rate, which in one major city is 13% annually.

Cash payments to satisfy parkland dedication also
significantly boost the costs of higher-density projects,
adding on average $17,000 to the cost of a high-rise condo
across the GTA 2 We heard concerns not just about the
amount of cash collected, but also about the money not
being spent in the neighbourhood or possibly not being
spent on parks at all. As an example, in 2019 the City of
Toronto held $644 million in parkland cash-in-lieu payments.22
Everyone can agree that we need to invest in parks as our
communities grow, but if the funds are not being spent,
perhaps it means that more money is being collected for
parklands than is needed and we could lower the cost of
housing if we adjusted these parkland fees.
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Modernizing HST Thresholds

Harmonized sales tax (HST) applies to all new housing —
including purpose-built rental. Today, the federal component
is 5% and provincial component is 8%. The federal and
provincial government provide a partial HST rebate. Two
decades ago, the maximum home price eligible for a rebate
was set at $450,000 federally and $400,000 provincially,
resulting in a maximum rebate of $6,300 federally and
$24,000 provincially, less than half of today’s average home
price. Buyers of new homes above this ceiling face a
significant clawback. Indexing the rebate would immediately
reduce the cost of building new homes, savings that can be
passed on to Ontarians. When both levels of government
agree that we are facing a housing crisis, they should not
be adding over 10% to the cost of almost all new homes.

32. Waive development charges and parkland
cash-in-lieu and charge only modest connection
fees for all infill residential projects up to 10 units
or for any development where no new material
infrastructure will be required.

33. Waive development charges on all forms of
affordable housing guaranteed to be affordable
for 40 years.

34. Prohibit interest rates on development charges
higher than a municipality’s borrowing rate.

35. Regarding cash in lieu of parkland, s.37, Community
Benefit Charges, and development charges:

a) Provincial review of reserve levels, collections
and drawdowns annually to ensure funds are
being used in a timely fashion and for the
intended purpose, and, where review points
to a significant concern, do not allow further
collection until the situation has been corrected.

S

Except where allocated towards municipality-wide
infrastructure projects, require municipalities to
spend funds in the neighbourhoods where they
were collected. However, where there’s a
significant community need in a priority area of
the City, allow for specific ward-to-ward allocation
of unspent and unallocated reserves.

36. Recommend that the federal government and
provincial governments update HST rebate to
reflect current home prices and begin indexing the
thresholds to housing prices, and that the federal
government match the provincial 75% rebate and
remove any clawback.

Government charges on a new single-detached home
averaged roughly $186,300, or almost 22% of the price,
across six municipalities in southcentral Ontario. For a
new condominium apartment, the average was almost
$123,000, or roughly 24% of a unit’s price.

Make it easier to build rental

In cities and towns across Ontario, it is increasingly hard to
find a vacant rental unit, let alone a vacant rental unit at an
affordable price. Today, 66% of all purpose-built rental
units in the City of Toronto were built between 1960 and
1979. Less than 15% of Toronto’s purpose-built rentals were
constructed over the ensuing 40 years in spite of the
significant population growth during that time. In fact,
between 2006 and 2016, growth in condo apartments
increased by 186% while purpose-built rental only grew by
0.6%./2 |In 2018, the Ontario government introduced positive
changes that have created growth in purpose-built rental
units — with last year seeing 18,000 units under construction
and 93,000 proposed against a 5-year average prior to 2020
of 3,400 annually.22

Long-term renters often now feel trapped in apartments
that don’t make sense for them as their needs change. And
because they can’t or don’t want to move up the housing
ladder, many of the people coming up behind them who
would gladly take those apartments are instead living in
crowded spaces with family members or roommates.
Others feel forced to commit to rental units at prices way
beyond what they can afford. Others are trying their luck

in getting on the wait list for an affordable unit or housing
co-op — wait lists that are years long. Others are leaving

Ontario altogether.

66"

of all purpose-built rental units

in the City of Toronto were
built between 1960 and 1979.
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A pattern in every community, and particularly large
cities, is that the apartments and rented rooms that
we do have are disappearing. Apartment buildings are
being converted to condos or upgraded to much more
expensive rental units. Duplexes get purchased and
turned into larger single-family homes.

A major challenge in bridging the gap of rental supply is that,
more often than not, purpose-built rental projects don’t make
economic sense for builders and investors. Ironically, there is
no shortage of Canadian investor capital seeking housing
investments, particularly large pension funds — but the
economics of investing in purpose-built rental in Ontario just
don’t make sense. So, investments get made in apartment
projects in other provinces or countries, or in condo projects
that have a better and safer return-on-investment. What can
governments do to get that investor capital pointed in the
right direction so we can create jobs and get more of the
housing we need built?

Some of our earlier recommendations will help, particularly
indexing the HST rebate. So will actions by government to
require purpose-built rental on surplus government land
that is made available for sale. (Appendix C)

Municipal property taxes on purpose-built rental can
be as much as 2.5 times greater than property taxes
for condominium or other ownership housing.2¥

The Task Force recommends:

37. Align property taxes for purpose-built rental with
those of condos and low-rise homes.

Make homeownership possible for
hardworking Ontarians who want it

Home ownership has always been part of the Canadian
dream. You don’t have to look far back to find a time when
the housing landscape was very different. The norm was for
young people to rent an apartment in their twenties, work
hard and save for a down payment, then buy their first
home in their late twenties or early thirties. It was the same
for many new Canadians: arrive, rent, work hard and buy.
The house might be modest, but it brought a sense of
ownership, stability and security. And after that first step
onto the ownership ladder, there was always the possibility
of selling and moving up. Home ownership felt like a real
possibility for anyone who wanted it.

That’s not how it works now. Too many young people
who would like their own place are living with one or both
parents well into adulthood.

The escalation of housing prices over the last decade has
put the dream of homeownership out of reach of a growing
number of aspiring first-time home buyers. While 73% of
Canadians are homeowners, that drops to 48% for Black
people, 47% for LGBTQ people® (StatsCan is studying rates
for other populations, including Indigenous People who are
severely underhoused). This is also an issue for younger
adults: a 2021 study showed only 24% of Torontonians
aged 30 to 39 are homeowners 2!

In Canada, responsibility for Indigenous housing programs
has historically been a shared between the federal and
provincial governments. The federal government works
closely with its provincial and territorial counterparts to
improve access to housing for Indigenous peoples both on
and off reserve. More than 85% of Indigenous people live in
urban and rural areas, are 11 times more likely to experience
homelessness and have incidence of housing need that is
52% greater than all Canadians. The Murdered and Missing
Indigenous Women and Girls report mentions housing

299 times — the lack of which being a significant, contributing
cause to violence and the provision of which as a significant,
contributing solution. The Province of Ontario has made
significant investments in Urban Indigenous Housing, but
we need the Federal Government to re-engage as an

active partner.

While measures to address supply will have an impact on
housing prices, many aspiring homeowners will continue
to face a gap that is simply too great to bridge through
traditional methods.

The Task Force recognizes the need for caution about
measures that would spur demand for housing before the
supply bottleneck is fixed. At the same time, a growing
number of organizations — both non-profit and for-profit are
proposing a range of unique home equity models. Some
of these organizations are aiming at households who have
sufficient income to pay the mortgage but lack a sufficient
down payment. Others are aiming at households who fall
short in both income and down payment requirements for
current market housing.
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The Task Force heard about a range of models to help
aspiring first-time home buyers, including:

- Shared equity models with a government, non-profit or

for-profit lender holding a second “shared equity mortgage”

payable at time of sale of the home

. Land lease models that allow residents to own their home
but lease the land, reducing costs

« Rent-to-own approaches in which a portion of an occupant’s
rent is used to build equity, which can be used as a
down payment on their current unit or another market
unit in the future

« Models where the equity gain is shared between the
homeowner and the non-profit provider, such that the
non-profit will always be able to buy the home back and
sell it to another qualified buyer, thus retaining the home’s
affordability from one homeowner to the next.

Proponents of these models identified barriers that thwart
progress in implementing new solutions.

- The Planning Act limits land leases to a maximum of
21years. This provision prevents home buyers from
accessing the same type of mortgages from a bank or
credit union that are available to them when they buy
through traditional homeownership.

« The Perpetuities Act has a similar 21-year limit on any
options placed on land. This limits innovative non-profit
models from using equity formulas for re-sale and
repurchase of homes.

- Land Transfer Tax (LTT) is charged each time a home is
sold and is collected by the province; and in Toronto, this
tax is also collected by the City. This creates a double-tax
in rent-to-own/equity building models where LTT ends up
being paid first by the home equity organization and then
by the occupant when they are able to buy the unit.

« HST is charged based on the market value of the home.
In shared equity models where the homeowner neither
owns nor gains from the shared equity portion of their
home, HST on the shared equity portion of the home
simply reduces affordability.

Residential mortgages are highly regulated by the federal
government and reflective of traditional homeownership.
Modifications in regulations may be required to adapt to
new co-ownership and other models.

The Task Force encourages the Ontario government
to devote further attention to avenues to support new

homeownership options. As a starting point, the Task
Force offers the following recommendations:

38. Amend the Planning Act and Perpetuities Act to
extend the maximum period for land leases and
restrictive covenants on land to 40 or more years.

39. Eliminate or reduce tax disincentives to
housing growth.

40. Call on the Federal Government to implement
an Urban, Rural and Northern Indigenous
Housing Strategy.

41. Funding for pilot projects that create innovative
pathways to homeownership, for Black,
Indigenous, and marginalized people and
first-generation homeowners.

42. Provide provincial and federal loan guarantees
for purpose-built rental, affordable rental and
affordable ownership projects.
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Support and incentivize

scaling up housing supply

Our goal of building 1.5 million homes in ten years means doubling how many homes Ontario
creates each year. As much as the Task Force’s recommendations will remove barriers to
realizing this ambitious goal, we also need to ensure we have the capacity across Ontario’s
communities to deliver this new housing supply. This includes capacity of our housing
infrastructure, capacity within our municipal planning teams, and boots on the ground

with the skills to build new homes.

There is much to be done and the price of failure for

the people of Ontario is high. This is why the provincial
government must make an unwavering commitment to
keeping the spotlight on housing supply. This is also

why the province must be dogged in its determination to
galvanize and align efforts and incentives across all levels
of government so that working together, we all can get
the job done.

Our final set of recommendations turns to these issues of
capacity to deliver, and the role the provincial government
can play in putting the incentives and alignment in place
to achieve the 1.5 million home goal.

Invest in municipal infrastructure

Housing can’t get built without water, sewage,
and other infrastructure

When the Task Force met with municipal leaders, they
emphasized how much future housing supply relies on
having the water, storm water and wastewater systems,
roads, sidewalks, fire stations, and all the other parts of
community infrastructure to support new homes and
new residents.

Infrastructure is essential where housing is being built

for the first time. And, it can be a factor in intensification
when added density exceeds the capacity of existing
infrastructure, one of the reasons we urge new
infrastructure in new developments to be designed for
future capacity. In Ontario, there are multiple municipalities
where the number one barrier to approving new housing
projects is a lack of infrastructure to support them.

Municipalities face a myriad of challenges in getting this
infrastructure in place. Often, infrastructure investments
are required long before new projects are approved and
funding must be secured. Notwithstanding the burden
development charges place on the price of new housing,
most municipalities report that development charges are
still not enough to fully cover the costs of building new
infrastructure and retrofitting existing infrastructure in
neighbourhoods that are intensifying. Often infrastructure
crosses municipal boundaries creating complicated and
time-consuming “who pays?” questions. Municipal leaders
also shared their frustrations with situations where new
housing projects are approved and water, sewage and
other infrastructure capacity is allocated to the project —
only to have the developer land bank the project and

put off building. Environmental considerations with new
infrastructure add further cost and complexity. The Task
Force recommends:

43. Enable municipalities, subject to adverse external
economic events, to withdraw infrastructure
allocations from any permitted projects where
construction has not been initiated within three
years of build permits being issued.

44. Work with municipalities to develop and
implement a municipal services corporation
utility model for water and wastewater under
which the municipal corporation would borrow
and amortize costs among customers instead
of using development charges.

Report of the Ontario Housing Affordability Task Force | 22



Create the Labour Force to meet
the housing supply need

The labour force is shrinking in many segments
of the market

You can’t start to build housing without infrastructure.
You can’t build it without people — skilled trades people
in every community who can build the homes we need.

The concern that we are already facing a shortage in
skilled trades came through loud and clear in our
consultations. We heard from many sources that our
education system funnels young people to university
rather than colleges or apprenticeships and creates the
perception that careers in the skilled trades are of less
value. Unions and builders are working to fill the pipeline
domestically and recruit internationally, but mass
retirements are making it challenging to maintain the
workforce at its current level, let alone increase it.

Increased economic immigration could ease this
bottleneck, but it appears difficult for a skilled labourer
with no Canadian work experience to qualify under
Ontario’s rules. Moreover, Canada’s immigration policies
also favour university education over skills our economy
and society desperately need. We ought to be welcoming
immigrants with the skills needed to build roads and
houses that will accommodate our growing population.

The shortage may be less acute, however, among
smaller developers and contractors that could renovate
and build new “missing middle” homes arising from the
changes in neighbourhood zoning described earlier.
These smaller companies tap into a different workforce
from the one needed to build high rises and new
subdivisions. Nonetheless, 1.5 million more homes will
require a major investment in attracting and developing
the skilled trades workforce to deliver this critically
needed housing supply. We recommend:

45. Improve funding for colleges, trade schools,
and apprenticeships; encourage and incentivize
municipalities, unions and employers to provide
more on-the-job training.

46. Undertake multi-stakeholder education program
to promote skilled trades.

47. Recommend that the federal and provincial
government prioritize skilled trades and adjust
the immigration points system to strongly favour
needed trades and expedite immigration status
for these workers, and encourage the federal
government to increase from 9,000 to 20,000
the number of immigrants admitted through
Ontario’s program.

Create a large Ontario Housing Delivery
Fund to align efforts and incent new
housing supply

Build alignment between governments to enable
builders to deliver more homes than ever before

All levels of government play a role in housing.

The federal government sets immigration policy, which has

a major impact on population growth and many tax policies.
The province sets the framework for planning, approvals, and
growth that municipalities rely upon, and is responsible for
many other areas that touch on housing supply, like investing
in highways and transit, training workers, the building code
and protecting the environment. Municipalities are on the
front lines, expected to translate the impacts of federal
immigration policy, provincial guidance and other factors,
some very localized, into official plans and the overall
process through which homes are approved to be built.

The efficiency with which home builders can build, whether
for-profit or non-profit, is influenced by policies and decisions
at every level of government. In turn, how many home
developers can deliver, and at what cost, translates directly
into the availability of homes that Ontarians can afford.
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Collectively, governments have not been sufficiently
aligned in their efforts to provide the frameworks and
incentives that meet the broad spectrum of housing needs in
Ontario. Much action, though, has been taken in recent years.

- The Ontario government has taken several steps to
make it easier to build additional suites in your own
home: reduced disincentives to building rental housing,
improved the appeal process, focused on density around
transit stations, made upfront development charges more
predictable, and provided options for municipalities to
create community benefits through development.

« The federal government has launched the National
Housing Strategy and committed over $70 billion in
funding.28 Most recently, it has announced a $4 billion
Housing Accelerator Fund aimed at helping municipalities
remove barriers to building housing more quickly.2”

Municipalities have been looking at ways to change
outdated processes, rules, and ways of thinking that
create delays and increases costs of delivering homes.
Several municipalities have taken initial steps towards
eliminating exclusionary zoning and addressing other
barriers described in this report.

All governments agree that we are facing a housing crisis.
Now we must turn the sense of urgency into action and
alignment across governments.

Mirror policy changes with financial incentives
aligned across governments

The policy recommendations in this report will go a long way
to align efforts and position builders to deliver more homes.

Having the capacity in our communities to build these homes
will take more than policy. It will take money. Rewarding
municipalities that meet housing growth and approval
timelines will help them to invest in system upgrades, hire
additional staff, and invest in their communities. Similarly,
municipalities that resist new housing, succumb to NIMBY
pressure, and close off their neighbourhoods should see
funding reductions. Fixing the housing crisis is a societal
responsibility, and our limited tax dollars should be directed
to those municipalities making the difficult but necessary
choices to grow housing supply.

In late January 2022, the provincial government
announced $45 million for a new Streamline Development
Approval Fund to “unlock housing supply by cutting red
tape and improving processes for residential and industrial
developments” 28l This is encouraging. More is needed.

Ontario should also receive its fair share of federal

funding but today faces a shortfall of almost $500 million,22
despite two thirds of the Canadian housing shortage being
in Ontario. We call on the federal government to address
this funding gap.

48. The Ontario government should establish a
large “Ontario Housing Delivery Fund” and
encourage the federal government to match
funding. This fund should reward:

a) Annual housing growth that meets or
exceeds provincial targets

b) Reductions in total approval times for
new housing

¢) The speedy removal of exclusionary
zoning practices

49. Reductions in funding to municipalities that fail
to meet provincial housing growth and approval
timeline targets.

We believe that the province should consider partial grants
to subsidize municipalities that waive development charges
for affordable housing and for purpose-built rental.

Sustain focus, measure, monitor, improve

Digitize and modernize the approvals and
planning process

Some large municipalities have moved to electronic
tracking of development applications and/or electronic
building permits (“e-permits”) and report promising
results, but there is no consistency and many smaller
places don’t have the capacity to make the change.

Municipalities, the provincial government and agencies use
different systems to collect data and information relevant to
housing approvals, which slows down processes and leaves
much of the “big picture” blank. This could be addressed by
ensuring uniform data architecture standards.

Improve the quality of our housing data to inform
decision making

Having accurate data is key to understanding any challenge and
making the best decisions in response. The Task Force heard
from multiple housing experts that we are not always using
the best data, and we do not always have the data we need.
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Having good population forecasts is essential in each
municipality as they develop plans to meet future land
and housing needs. Yet, we heard many concerns about
inconsistent approaches to population forecasts. In the
Greater Golden Horseshoe, the forecast provided to
municipalities by the province is updated only when the
Growth Plan is updated, generally every seven years; but

federal immigration policy, which is a key driver of growth,

changes much more frequently. The provincial Ministry
of Finance produces a population forecast on a more
regular basis than the Growth Plan, but these are not
used consistently across municipalities or even by other
provincial ministries.

Population forecasts get translated into housing need in
different ways across the province, and there is a lack of data
about how (or whether) the need will be met. Others pointed
to the inconsistent availability of land inventories. Another
challenge is the lack of information on how much land is
permitted and how much housing is actually getting built
once permitted, and how fast. The Task Force also heard
that, although the Provincial Policy Statement requires
municipalities to maintain a three-year supply of short-term
(build-ready) land and report it each year to the province,
many municipalities are not meeting that requirement.

At a provincial and municipal level, we need better data on
the housing we have today, housing needed to close the
gap, consistent projections of what we need in the future,
and data on how we are doing at keeping up. Improved
data will help anticipate local and provincial supply
bottlenecks and constraints, making it easier to determine
the appropriate level and degree of response.

It will also be important to have better data to assess how
much new housing stock is becoming available to groups
that have been disproportionately excluded from home
ownership and rental housing.

Put eyes on the crisis and change the conversation
around housing

Ours is not the first attempt to “fix the housing system”.
There have been efforts for years to tackle increasing
housing prices and find solutions so everyone in Ontario
can find and afford the housing they need. This time must
be different.

The recommendations in this report must receive sustained
attention, results must be monitored, significant financial
investment by all levels of government must be made. And,
the people of Ontario must embrace a housing landscape
in which the housing needs of tomorrow’s citizens and
those who have been left behind are given equal weight

to the housing advantages of those who are already well
established in homes that they own.

50. Fund the adoption of consistent municipal
e-permitting systems and encourage the
federal government to match funding. Fund
the development of common data architecture
standards across municipalities and provincial
agencies and require municipalities to provide
their zoning bylaws with open data standards.
Set an implementation goal of 2025 and make
funding conditional on established targets.

51. Require municipalities and the provincial
government to use the Ministry of Finance
population projections as the basis for housing
need analysis and related land use requirements.

52. Resume reporting on housing data and
require consistent municipal reporting,
enforcing compliance as a requirement for
accessing programs under the Ontario
Housing Delivery Fund.

53. Report each year at the municipal and provincial
level on any gap between demand and supply by
housing type and location, and make underlying
data freely available to the public.

54. Empower the Deputy Minister of Municipal
Affairs and Housing to lead an all-of-government
committee, including key provincial ministries
and agencies, that meets weekly to ensure our
remaining recommendations and any other
productive ideas are implemented.

55. Commit to evaluate these recommendations
for the next three years with public reporting
on progress.
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Conclusion

We have set a bold goal for Ontario: building 1.5 million homes in the next 10 years.

We believe this can be done. What struck us was that Our recommendations focus on ramping up the supply
everyone we talked to — builders, housing advocates, of housing. Measures are already in place to try to cool
elected officials, planners — understands the need to act now. demand, but they will not fill Ontario’s housing need.

As one long-time industry participant said, “for the first time More supply is key. Building more homes will reduce the
in memory, everyone is aligned, and we need to take competition for our scarce supply of homes and will give
advantage of that.” Ontarians more housing choices. It will improve housing

affordability across the board.
Such unity of purpose is rare, but powerful.

Everyone wants more Ontarians to have housing.

To h ff luti h |
0 leverage that power, we offer solutions that are bold but So let’s get to work to build more housing in Ontario.

workable, backed by evidence, and that position Ontario
for the future.
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APPENDIX A:

Biographies of Task Force Members

Lalit Aggarwal is President of Manor Park Holdings, a

real estate development and operating company active

in Eastern Ontario. Previously, Lalit was an investor for
institutional fund management firms, such as H.1.G. European
Capital Partners, Soros Fund Management, and Goldman
Sachs. He is a past fellow of the C.D. Howe Institute and a
former Director of both Bridgepoint Health and the Centre for
the Commercialization of Regenerative Medicine. Lalit holds
degrees from the University of Oxford and the University of
Pennsylvania. He is also a current Director of the Hospital for
Sick Children Foundation, the Sterling Hall School and the
Chair of the Alcohol & Gaming Commission of Ontario.

David Amborski is a professional Urban Planner, Professor
at Ryerson University’s School of Urban and Regional
Planning and the founding Director of the Centre for Urban
Research and Land Development (CUR). His research and
consulting work explore topics where urban planning
interfaces with economics, including land and housing
markets. He is an academic advisor to the National
Executive Forum on Public Property, and he is a member
of Lambda Alpha (Honorary Land Economics Society).

He has undertaken consulting for the Federal, Provincial
and a range of municipal governments. Internationally,

he has undertaken work for the Canadian International
Development Agency (CIDA), the World Bank, the
Inter-American Development Bank, the Lincoln Institute

of Land Policy, and several other organizations in Eastern
Europe, Latin America, South Africa, and Asia. He also
serves on the editorial boards of several international
academic journals.

Andrew Garrett is a real estate executive responsible for
growing IMCO’s $11+ Billion Global Real Estate portfolio to
secure public pensions and insurance for Ontario families.
IMCO is the only Ontario fund manager purpose built to
onboard public clients such as pensions, insurance,
municipal reserve funds, and endowments. Andrew has
significant non-profit sector experience founding a B Corp
certified social enterprise called WeBuild to help incubate
social purpose real estate projects. He currently volunteers
on non-profit boards supporting social purpose real estate
projects, youth programs and the visual arts at Art Gallery

of Ontario. Andrew sits on board advisory committees for
private equity firms and holds a Global Executive MBA
from Kellogg School Management and a Real Estate
Development Certification from MIT Centre for Real Estate.

Tim Hudak is the CEO of the Ontario Real Estate Association
(OREA). With a passion and voice for championing the
dream of home ownership, Tim came to OREA following a
distinguished 21-year career in politics, including five years
as Leader of the Progressive Conservative Party of Ontario.

In his role, Tim has focused on transforming OREA into
Ontario’s most cutting-edge professional association at

the forefront of advocacy on behalf of REALTORS® and
consumers, and providing world-class conferences, standard
forms, leadership training and professional guidance to its
Members. As part of his work at OREA, Tim was named one
of the most powerful people in North American residential
real estate by Swanepoel Power 200 for the last five years.
Tim is married to Deb Hutton, and together they have two
daughters, Miller and Maitland. In his spare time, Tim enjoys
trails less taken on his mountain bike or hiking shoes as well
as grilling outdoors.

Jake Lawrence was appointed Chief Executive Officer and
Group Head, Global Banking and Markets in January 2021.
In this role, Jake is responsible for the Bank’s Global
Banking and Markets business line and strategy across its
global footprint. Jake joined Scotiabank in 2002 and has
held progressively senior roles in Finance, Group Treasury
and Global Banking and Markets. From December 2018 to
January 2021, Jake was Co-Group Head of Global Banking
and Markets with specific responsibility for its Capital
Markets businesses, focused on building alignment across
product groups and priority markets to best serve our
clients throughout our global footprint. Previously, Jake was
Executive Vice President and Head of Global Banking and
Markets in the U.S., providing overall strategic direction and
execution of Scotiabank’s U.S. businesses. Prior to moving
into GBM, Jake served as Senior Vice President and Deputy
Treasurer, responsible for Scotiabank’s wholesale funding
activities and liquidity management as well as Senior Vice
President, Investor Relations.
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Julie Di Lorenzo (GPLLM, University of Toronto 2020), is
self-employed since 1982, operates one of the largest
female-run Real Estate Development Companies in

North America. She was instrumental in the Daniel Burnham
award-winning Ontario Growth Management Plan (2004)
as President of BILD. Julie served as the first female-owner
President of GTHBA (BILD) and on the boards of the Ontario
Science Centre, Harbourfront Toronto, Tarion (ONHWP),

St. Michael’s Hospital, NEXT36, Waterfront Toronto, Chair
of IREC Committee WT, Havergal College (Co-Chair of
Facilities), York School (interim Vice-Chair), and Canadian
Civil Liberties Association Board. Julie has served various
governments in advisory capacity on Women’s issues,
Economic Development, Innovation and Entrepreneurship.
Awards include Lifetime Achievement BILD 2017, ICCO
Business Excellence 2005 & ICCO Businesswoman of the
Year 2021.

Justin Marchand (CIHCM, CPA, CMA, BComm) is Métis and
was appointed Chief Executive Officer of Ontario Aboriginal
Housing Services (OAHS) in 2018. Justin has over 20 years of
progressive experience in a broad range of sectors, including
two publicly listed corporations, a large accounting and
consulting firm, and a major crown corporation, and holds
numerous designations across financial, operations, and
housing disciplines. He was most recently selected as Chair
of the Canadian Housing and Renewal Association’s (CHRA’s)
Indigenous Caucus Working Group and is also board
member for CHRA. Justin is also an active board member for
both the Coalition of Hamilton Indigenous Leadership (CHIL)
as well as Shingwauk Kinoomaage Gamig, located in
Bawaating. Justin believes that Housing is a fundamental
human right and that when Indigenous people have access
to safe, affordable, and culture-based Housing this provides
the opportunity to improve other areas of their lives.

Ene Underwood is CEO of Habitat for Humanity Greater
Toronto Area), a non-profit housing developer that helps
working, lower income families build strength, stability and
self-reliance through affordable homeownership. Homes
are delivered through a combination of volunteer builds,
contractor builds, and partnerships with non-profit and
for-profit developers. Ene’s career began in the private
sector as a strategy consultant with McKinsey & Company
before transitioning to not-for-profit sector leadership. Ene
holds a Bachelor of Arts (Honours) from the University of
Waterloo and a Master of Business Administration from
Ilvey Business School.

Dave Wilkes is the President and CEO of the Building
Industry and Land Development Association of the GTA
(BILD). The Association has 1,300 members and proudly
represents builders, developers, professional renovators
and those who support the industry.

Dave is committed to supporting volunteer boards and
organizations. He has previously served on the George
Brown College Board of Directors, Ontario Curling
Association, and is currently engaged with Black North
Initiative (Housing Committee) and R-Labs I+T Council.

Dave received his Bachelor of Arts (Applied Geography)
from Ryerson.
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APPENDIX B:

Affordable Housing

Ontario’s affordable housing shortfall was raised in almost every conversation. With rapidly
rising prices, more lower-priced market rental units are being converted into housing far out
of reach of lower-income households. In parallel, higher costs to deliver housing and limited
government funding have resulted in a net decrease in the number of affordable housing units
run by non-profits. The result is untenable: more people need affordable housing after being
displaced from the market at the very time that affordable supply is shrinking.

Throughout our consultations, we were reminded of the
housing inequities experienced by Black, Indigenous
and marginalized people. We also received submissions
describing the unique challenges faced by off-reserve
Indigenous Peoples both in the province’s urban centres
and in the north.

While many of the changes that will help deliver market
housing will also help make it easier to deliver affordable
housing, affordable housing is a societal responsibility.
We cannot rely exclusively on for-profit developers nor
on increases in the supply of market housing to fully solve
the problem.

The non-profit housing sector faces all the same barriers,
fees, risks and complexities outlined in this report as for-profit
builders. Several participants from the non-profit sector
referred to current or future partnerships with for-profit
developers that tap into the development and construction
expertise and efficiencies of the private sector. Successful
examples of leveraging such partnerships were cited with
Indigenous housing, supportive housing, and affordable
homeownership.

We were also reminded by program participants that,
while partnerships with for-profit developers can be very
impactful, non-profit providers have unique competencies
in the actual delivery of affordable housing. This includes
confirming eligibility of affordable housing applicants,
supporting independence of occupants of affordable
housing, and ensuring affordable housing units remain
affordable from one occupant to the next.

One avenue for delivering more affordable housing
that has received much recent attention is inclusionary
zoning. In simple terms, inclusionary zoning (IZ) requires
developers to deliver a share of affordable units in new

housing developments in prescribed areas. The previous
Ontario government passed legislation in April 2018
providing a framework within which municipalities could
enact Inclusionary Zoning bylaws.

Ontario’s first inclusionary zoning policy was introduced in
fall 2021 by the City of Toronto and applies to major transit
station areas. Internationally, inclusionary zoning has been
used successfully to incentivize developers to create new
affordable housing by providing density bonuses (more units
than they would normally be allowed, if some are affordable)
or reductions in government fees. Unfortunately, the City’s
approach did not include any incentives or bonuses.
Instead, Toronto requires market-rate fees and charges for
below-market affordable units. This absence of incentives
together with lack of clarity on the overall density that will be
approved for projects has led developers and some housing
advocates to claim that these projects may be uneconomic
and thus will not get financed or built. Municipalities shared
with us their concerns regarding the restriction in the
provincial IZ legislation that prohibits “cash in lieu” payments.
Municipalities advised that having the option of accepting the
equivalent value of IZ units in cash from the developer would
enable even greater impact in some circumstances (for
example, a luxury building in an expensive neighbourhood,
where the cost of living is too high for a low-income resident).

Funding for affordable housing is the responsibility of

all levels of government. The federal government has
committed to large funding transfers to the provinces

to support affordable housing. The Task Force heard,
however, that Ontario’s share of this funding does not
reflect our proportionate affordable housing needs. This,
in turn, creates further financial pressure on both the
province and municipalities, which further exacerbates the
affordable housing shortages in Ontario’s communities.
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Finally, many participants in Task Force consultations
pointed to surplus government lands as an avenue for
building more affordable housing and this is discussed
in Appendix C.

We have made recommendations throughout the report
intended to have a positive impact on new affordable
housing supply. We offer these additional recommendations
specific to affordable housing:

- Call upon the federal government to provide equitable
affordable housing funding to Ontario.

- Develop and legislate a clear, province-wide definition of
“affordable housing” to create certainty and predictability.

» Create an Affordable Housing Trust from a portion of Land
Transfer Tax Revenue (i.e., the windfall resulting from
property price appreciation) to be used in partnership
with developers, non-profits, and municipalities in the
creation of more affordable housing units. This Trust
should create incentives for projects serving and brought
forward by Black- and Indigenous-led developers and
marginalized groups.

- Amend legislation to:

« Allow cash-in-lieu payments for Inclusive Zoning units
at the discretion of the municipality.

« Require that municipalities utilize density bonusing or
other incentives in all Inclusionary Zoning and Affordable
Housing policies that apply to market housing.

- Permit municipalities that have not passed Inclusionary
Zoning policies to offer incentives and bonuses for
affordable housing units.

Encourage government to closely monitor the
effectiveness of Inclusionary Zoning policy in creating
new affordable housing and to explore alternative
funding methods that are predictable, consistent and
transparent as a more viable alternative option to
Inclusionary Zoning policies in the provision of
affordable housing.

Rebate MPAC market rate property tax assessment
on below-market affordable homes.
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APPENDIX C:
Government Surplus Land

Surplus government lands fell outside the mandate of the Task Force. However, this question
came up repeatedly as a solution to housing supply. While we take no view on the disposition of
specific parcels of land, several stakeholders raised issues that we believe merit consideration:

- Review surplus lands and accelerate the sale and
development through RFP of surplus government land
and surrounding land by provincially pre-zoning for
density, affordable housing, and mixed or residential use.

All future government land sales, whether commercial or
residential, should have an affordable housing component
of at least 20%.

Purposefully upzone underdeveloped or underutilized
Crown property (e.g., LCBO).

- Sell Crown land and reoccupy as a tenant in a higher
density building or relocate services outside of
major population centres where land is considerably
less expensive.

- The policy priority of adding to the housing supply,
including affordable units, should be reflected in the
way surplus land is offered for sale, allowing bidders
to structure their proposals accordingly.
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APPENDIX D:

Surety Bonds

Moving to surety bonds would free up billions of dollars for building

When a development proposal goes ahead, the developer typically needs to make site
improvements, such as installing common services. The development agreement details
how the developer must perform to the municipality’s satisfaction.

Up until the 1980s, it was common practice for Ontario
municipalities to accept bonds as financial security for
subdivision agreements and site plans. Today, however,
they almost exclusively require letters of credit from a
chartered bank. The problem with letters of credit is that
developers are often required to collateralize the letter of
credit dollar-for-dollar against the value of the municipal
works they are performing.

Often this means developers can only afford to finance
one or two housing projects at a time, constraining housing
supply. The Ontario Home Builders’ Association estimates
that across Ontario, billions of dollars are tied up in
collateral or borrowing capacity that could be used to
advance more projects.

Modern “pay on demand surety bonds” are proven to
provide the same benefits and security as a letter of credit,
while not tying up private capital the way letters of credit
do. Moving to this option would give municipalities across
Ontario access to all the features of a letter of credit with
the added benefit of professional underwriting, carried

out by licensed bonding companies, ensuring that the
developer is qualified to fulfill its obligations under the
municipal agreement.

Most important from a municipal perspective, the financial
obligation is secured. If a problem arises, the secure bond
is fully payable by the bond company on demand. Surety
companies, similar to banks, are regulated by Ontario’s Office
of the Superintendent of Financial Institutions to ensure they
have sufficient funds in place to pay out bond claims.

More widespread use of this instrument could unlock billions
of dollars of private sector financial liquidity that could be
used to build new infrastructure and housing projects,
provide for more units in each development and accelerate
the delivery of housing of all types.
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Planning and Development Services

—, 5 1815 Sir Isaac Brock Way, Thorold, ON L2V 4T7
Nlagar'a /l/ Reglon 905-980-6000 Toll-free: 1-800-263-7215

MEMORANDUM
CWCD 2022-71

Subject: Report of the Ontario Housing Affordability Task Force
Date: March 18, 2022
To: Planning and Economic Development Committee

From: Diana Morreale, Acting Director, Community and Long Range Planning

The purpose of this memo is to provide a copy of staff’s response letter to the
recommendations contained within the “Report of the Ontario Housing Affordable Task
Force” (Appendix 1).

In December 2021, the Province created a Housing Affordability Task Force. The Task
Force was created to deliver recommendations on ways to address market housing
supply and affordability. The Province appointed nine members to the Task Force.

In February 2022, the Task Force released recommendations to the public. The
recommendations within the report centred on the following themes:

e Focus on getting more homes built;

e Making land available to build;

e Cut the red tape so we can build faster and reduce costs;
e Reduce the costs to build, buy and rent; and,

e Support and incentivize scaling up housing supply;

Appendix 1 to CWCD 2022-71 contains a letter to Minister Clark outlining staff’s
response on the Task Force recommendations.

Respectfully submitted and signed by

Diana Morreale, MCIP, RPP
Acting Director, Community and Long Range Planning
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Nia ara, Region Planning and Development Services
5 /l/ 8 1815 Sir Isaac Brock Way, Thorold, ON L2V 4T7

905-980-6000 Toll-free: 1-800-263-7215

Sent via e-mail: steve.clark@pc.ola.org
March 15, 2022

The Honourable Steve Clark

Minister of Municipal Affairs and Housing
17 Floor, 777 Bay Street

Toronto, Ontario

M7A 2J3

Subject: Response to the Report of the Ontario Housing Affordability Task Force
Dear Minister Clark,

On February 8, 2022, the Ontario Housing Affordability Task Force (“Task Force”)
published a total of 55 recommended actions aimed at increasing Ontario’s housing
supply by 1.5 million households over the next ten years. The recommendations, which
are aimed at all levels of government and their associated agencies, primarily seek to
increase “as-of-right” intensification within urban areas, streamline development
approvals and related timelines, improve tax and municipal financing, and reform the
Ontario Land Tribunal appeals process.

The Niagara Region appreciates the Province’s commitment to improving housing
affordability across Ontario. Over 20,000 of Niagara’s households were reported to have
been in core housing need as of 2016, primarily driven by a lack of affordable housing
options within the community. Given the recent surge in housing prices experienced
across the Province, rates of core housing need are have risen. Action must be taken to
ensure more housing of all types are provided to meet the needs of our growing
population.

The provision of affordable, accessible, and adequate housing is a complex matter that
requires coordination between all levels of government. The report focuses on the
inefficiencies in the land development process and how it contributes to the crisis,
however planning approvals at the municipal level are only one factor in housing
affordability. There are other economic factors contributing to the housing supply
challenge and affordability including:

- building industry capacity (lack of labour);
- supply chain and shortages in materials ; and,
- approved land supply being held back by landowners.
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While not addressed specifically in the Task Force’s report, the Province should also
consider the specific challenges associated with increasing the supply of community
housing (i.e. housing owned and operated by non-profit housing corporations, housing
co-operatives and municipal governments) and supportive housing. Although an
increase in market supply can address the issue of housing affordability in part, the
private sector alone cannot solve the entirety of this problem and it is the community
housing need that is the most dire and needs to be addressed. A collective effort from
all levels of government, housing service providers, and the development industry is
required to provide the necessary tools and interventions to address this problem.

The Province should also consider the unique housing challenges faced by
communities of all types and sizes, including small to medium sized cities and rural
communities. A city like Toronto versus a city like Thorold will have access to different
resources and require vastly different solutions towards the achievement of improved
housing affordability. In short, a “one-size-fits-all” approach should be avoided.

Regional and local staff have reviewed all recommendations provided by the Task
Force. At this time, the Province has not specified which, if any, policy, regulation,
and/or protocol changes the Province may elect to advance. In the absence of more
substantive details relating to the recommendations, Regional and local staff have
outlined general comments on the primary objectives and themes of the Task Force’s
report below, which are shared with the Ministry of Municipal Affairs and Housing for
their consideration. In addition to this letter, a few of our local municipalities have also
indicated that they will be submitting comments on these recommendations.

Increase Density and “As of Right” Permissions

Relevant Task Force Recommendations

3. Limit exclusionary zoning in municipalities through binding provincial action:

a) Allow “as of right” residential housing up to four units and up to four storeys
on a single residential lot.

b) Modernize the Building Code and other policies to remove any barriers to
affordable construction and to ensure meaningful implementation (e.g., allow
single-staircase construction for up to four storeys, allow single egress, etc.).
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4. Permit “as of right” conversion of underutilized or redundant commercial
properties to residential or mixed residential and commercial use.

5. Permit as of right secondary suites, garden suites, and laneway houses
province-wide

6. Permit “as of right” multi-tenant housing (renting rooms within a dwelling)
province-wide.

7. Encourage and incentivize municipalities to increase density in areas with
excess school capacity to benefit families with children.

8. Allow “as of right” zoning up to unlimited height and unlimited density in the
immediate proximity of individual major transit stations within two years if
municipal zoning remains insufficient to meet provincial density targets.

9. Allow “as of right” zoning of six to 11 storeys with no minimum parking
requirements on any streets utilized by public transit (including streets on bus
and streetcar routes).

11. Support responsible housing growth on undeveloped land, including outside

existing municipal boundaries, by building necessary infrastructure to support
higher density housing and complete communities and applying the
recommendations of this report to all undeveloped land.

Staff is generally supportive of the objective to increase the overall density and
diversity of housing in built up areas.

Over 60% of Niagara’s current housing stock is made up of single-detached
dwellings. Although recent construction activity has begun a shift towards more
medium density builds there is a range of housing types the Region is seeking to
encourage through its new Niagara Official Plan.

Staff do support flexibility in “as of right” permissions for housing, particularly within
planned major transit station areas and strategic growth areas and in a manner that
is compatible in scale with stable residential areas; however, staff cannot support
intensification that is completely unplanned and unrestricted.

Intensification must be considered in balance with other key considerations needed
for the creation of complete communities, such as infrastructure and servicing
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capacity, parking requirements, impacts to neighbourhood character, access to
employment uses, and landscaping and public realm design. In the absence of
municipal oversight through zoning, there are limited tools to ensure development
and related services are planned for in a strategic manner.

Recommendation 4, Regional staff support the conversion of underutilized
commercial lands along major arterial transit routes as priority areas for mixed
residential and commercial use, provided that these sites do not serve as land
supply for population based employment.

Recommendation 11, clarification is needed to understand what is meant by
development “outside municipal boundaries”. If referring to settlement area
expansions, existing Provincial policy provides sufficient ability for municipalities to
consider adjustments to their urban and rural settlement area boundaries, and while
Regional staff support higher densities and the creation of complete communities on
potential expansion lands, staff do not support unplanned development within
natural areas or agricultural lands. Development should be directed to settlement
areas where infrastructure and service levels exists to support development vs. to
areas outside of settlement of settlement area boundaries. The resultant financial
burden on municipalites would be significant if development occurs outside of
settlement area boundaries.

Streamline Development Approvals

Relevant Task Force Recommendations

12.

Create a more permissive land use, planning, and approvals system:

a) Repeal or override municipal policies, zoning, or plans that prioritize the
preservation of physical character of neighbourhood.

b) Exempt from site plan approval and public consultation all projects of 10
units or less that conform to the Official Plan and require only minor
variances

c) Establish province-wide zoning standards, or prohibitions, for minimum lot
sizes, maximum building setbacks, minimum heights, angular planes,
shadow rules, front doors, building depth, landscaping, floor space index,
and heritage view cones, and planes; restore pre-2006 site plan exclusions
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(colour, texture, and type of materials, window details, etc.) to the Planning
Act and reduce or eliminate minimum parking requirements; and

d) Remove any floorplate restrictions to allow larger, more efficient high-
density towers.

13. Limit municipalities from requesting or hosting additional public meetings
beyond those that are required under the Planning Act.

14. Require that public consultations provide digital participation options.

15. Require mandatory delegation of site plan approvals and minor variances to
staff or pre-approved qualified third-party technical consultants through a
simplified review and approval process, without the ability to withdraw Council’s
delegation.

16. Prevent abuse of the heritage preservation and designation process by:
a) Prohibiting the use of bulk listing on municipal heritage registers.

b) Prohibiting reactive heritage designations after a Planning Act development
application has been filed.

19. Legislate timelines at each stage of the provincial and municipal review process,
including site plan, minor variance, and provincial reviews, and deem an
application approved if the legislated response time is exceeded.

49. Reductions in funding to municipalities that fail to meet provincial housing
growth and approval timeline targets.

50. Fund the adoption of consistent municipal e-permitting systems and encourage
the federal government to match funding. Fund the development of common
data architecture standards across municipalities and provincial agencies and
require municipalities to provide their zoning bylaws with open data standards.
Set an implementation goal of 2025 and make funding conditional on
established targets.

Regional staff support the objective to streamline the development approvals
process, expand the usage of delegated approval for applications that are technical
and/or minor and nature, and reduce unnecessary delays in the delivery of needed
housing supply. However, several of the recommendations noted above impede the
ability for municipalities to consider local characteristics and existing built
environments as part of planned development. It must also be acknowledged that
development approval processes does not only rest with municipalities; there are
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development approval processes that take place at the provincial level and there is
the need to have appropriate staff resources available to thoses ministries and and a
commitment to streamlining provincial development approval processes as well.

e NIMBY is a significant barrier for the development of affordable housing, community
housing, supportive housing, and other facilities needed for homelessness services
in particular, and presents a challenge for intensification in particular.

e Addressing NIMBY requires continued dialogue, education, negotiation and
relationship building is required to demystify the perceived threats associated with
growth and development, which is where the importance of public consultation
should also be acknowledged. Public consultation allows opportunities to provide
information with local residents, allow for open dialogue, and allow a variety of
voices to be heard.

e Recommendation 12 c), although staff support additional guidance for flexible
zoning standards, a Regional approach would be more appropriate. The growth
forecasts, intensification targets, and existing built form in Niagara are different from
those of Toronto and the Greater Toronto Area. A “one size fits all” approach with
such technical considerations would contribute to a homogenous urban form that
disregards local characteristics

¢ Recommendation 13, Regional staff are of the opinion that the necessity for
additional meetings remain at the discretion of the local municipality and/or approval
authorities provided they comply with existing Planning Act timeframes.

e With regards to Recommendation 16, Regional staff note that recent changes to
the Ontario Heritage Act includes statutory timeline limitations for when
municipalities can designate a property following the submission of certain
applications under the Planning Act. The conservation of culturally and historically
significant resources is a Provincial objective that merit continued priority in site
specific cases.

Reform the Ontario Land Tribunal Appeals Process

Relevant Task Force Recommendations

18. Restore the right of developers to appeal Official Plans and Municipal
Comprehensive Reviews.

20. Fund the creation of “approvals facilitators” with the authority to quickly resolve
conflicts among municipal and/or provincial authorities and ensure timelines are
met.
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Require a pre-consultation with all relevant parties at which the municipality sets
out a binding list that defines what constitutes a complete application; confirms
the number of consultations established in the previous recommendations; and
clarifies that if a member of a regulated profession such as a professional
engineer has stamped an application, the municipality has no liability and no
additional stamp is needed.

Require appellants to promptly seek permission (“leave to appeal”) of the
Tribunal and demonstrate that an appeal has merit, relying on evidence and
expert reports, before it is accepted.

Prevent abuse of process:

a) Remove right of appeal for projects with at least 30% affordable housing in
which units are guaranteed affordable for at least 40 years.

b) Require a $10,000 filing fee for third-party appeals.

c) Provide discretion to adjudicators to award full costs to the successful party
in any appeal brought by a third party or by a municipality where its council
has overridden a recommended staff approval.

Encourage greater use of oral decisions issued the day of the hearing, with
written reasons to follow, and allow those decisions to become binding the day
that they are issued.

Where it is found that a municipality has refused an application simply to avoid a
deemed approval for lack of decision, allow the Tribunal to award punitive
damages.

Provide funding to increase staffing (adjudicators and case managers), provide
market-competitive salaries, outsource more matters to mediators, and set
shorter time targets.

In clearing the existing backlog, encourage the Tribunal to prioritize projects
close to the finish line that will support housing growth and intensification, as
well as regional water or utility infrastructure decisions that will unlock significant
housing capacity.

Regional staff agree that additional changes can be made to continuously improve
the appeals process. For instance, subject to further information regarding the
manner in which these objectives are implemented, Regional staff generally support
the aims of Recommendations 20, 21, 26, 28 and 30 as a means of reducing
baseless appeals and reducing the wait times for decisions to be rendered.
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Regional staff are concerned, however, that measures to increase the filing fee for
appeals as outlined in Recommendation 27 b) or to introduce the ability to award
punitive costs as outlined in Recommendation 29 would essentially eliminate the
ability for residents or small interest groups to participate in the appeals.

Recommendation 18, allowing developers to appeal MCRs will result in a dramatic
slow down of the growth management process, and ultimately, the development
approvals process. In addition, there are competing interests within the development
community itself that will serve to frustrate and lengthen the appeals process. One of
the challenges of the last several years has been the instability in the planning and
development sector as a result of the long protracted appeals associated with the
original conformity excercises to the Growth Plan followed by several years of
changes to Provinical legislation and Plans. Permitting these types of appeals will
serve to undermine the Province’s goal of streamlining the approvals process and
will prevent municipalities from bringing housing on-line in an expedited fashion.

Recommendation 31, prioritization should focus on proposals that include an
affordable housing component, and should allow for equitable consideration across
the Province (i.e. in areas outside of Toronto and the Greater Toronto Area).In
clearing the existin backlog of appeals priorities should be given to municipal
initiated amendments that are appealed.

Improve Municipal Financing and Taxes

Relevant Task Force Recommendations

25. Require municipalities to provide the option of pay on demand surety bonds and

letters of credit.

32. Waive development charges and parkland cash-in-lieu and charge only modest

connection fees for all infill residential projects up to 10 units or for any
development where no new material infrastructure will be required.

33. Waive development charges on all forms of affordable housing guaranteed to be

affordable for 40 years.

34. Prohibit interest rates on development charges higher than a municipality’s

borrowing rate.

35. Regarding cash in lieu of parkland, s.37, Community Benefit Charges, and

development charges:
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a) Provincial review of reserve levels, collections and drawdowns annually to
ensure funds are being used in a timely fashion and for the intended
purpose, and, where review points to a significant concern, do not allow
further collection until the situation has been corrected.

b) Except where allocated towards municipality-wide infrastructure projects,
require municipalities to spend funds in the neighbourhoods where they
were collected. However, where there’s a significant community need in a
priority area of the City, allow for specific ward-to-ward allocation of unspent
and unallocated reserves.

36. Recommend that the federal government and provincial governments update
HST rebate to reflect current home prices and begin indexing the thresholds to
housing prices, and that the federal government match the provincial 75%
rebate and remove any claw back.

37. Align property taxes for purpose-built rental with those of condos and low-rise
homes.

39. Eliminate or reduce tax disincentives to housing growth.

42. Provide provincial and federal loan guarantees for purpose-built rental,
affordable rental and affordable ownership projects.

43. Enable municipalities, subject to adverse external economic events, to withdraw
infrastructure allocations from any permitted projects where construction has not
been initiated within three years of build permits being issued.

44. Work with municipalities to develop and implement a municipal services
corporation utility model for water and wastewater under which the municipal
corporation would borrow and amortize costs among customers instead of using
development charges.

The recommendations included above require further detail and analysis to provide
substantive comments. There are a number of recommendations Regional staff have
concerns with, including:

e Recommendation 25, The Region does not support the use of surety bonds as they
do not offer the same financial security as a Letter of Credit.

e Recommendation 32, The Region currently has grant programs for development
charges on social housing that meet specific grant program criteria. Infill units still
create a demand for regional sevices. Development Charges (DCs) help pay for the
construction of growth related infrastructure, waiving them for infill units will have
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impacts on the Region’s finances and will shift growth costs to existing homeowners.
Also, it is not clear what is meant by “no new material infrastructure” and this could
lead to appeals based of different interpretations.

e Recommendation 33, DCs help pay for the construction of growth related
infrastructure, waiving them for affordable housing will have significant impacts on
the Region’s finances and will shift growth costs to existing taxpayer. Additional
information is required on the definition of affordable. The Region currently has grant
programs for development charges on social housing that meet specific grant
program criteria. However, occupants of this housing type still create demand for
services which are paid for by DCs. The cost of growth for these developments are
funded from Regional taxes and shift growth costs to existing homeowners which
also impacts affordability. The Provincial government should provide funding for
such programs.

e Recommendation 34, The Region has concerns of the potential funding gap that
will occur if interest rates are not included in DCs, this places a greater burden on
the existing taxpayer. Municipal borrowing rates fluctuate so flexibility needs to be
provided to municipalities.

e Recommendation 35(b), The Region does not support and prefers the current
flexibility to adopt area specific or Region wide charges and the flexibility to prioritize
use of DCs based on actual growth and need.

¢ Recommendation 37, the Niagara Region has a tax policy already in place that
charges new multi-residential at the same tax rate as residential.

¢ Recommendation 44, the Region does not support. Municipal development charge
models are effective tools to ensure growth pays for growth.

Moving Forward

Further consultation with the municipal sector is recommended before the
implementation of any strategy, actions, or regulations in response to the Task Force’s
recommendations to ensure that strong and effective solutions for facilitating the
development of affordable housing is reflected in all communities across the Province.
The Report recommendations does not address the need for additional mechanisms to
support affordable housing from Provincial and Federal governments (i.e. tax
incentives). Long-term funding from all levels of government must also be available to
provide needed support services to create healthy mixed income communities.
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Regional and local municipal staff are available to convene and contribute municipal
expertise and knowledge in this matter.

Respecfully,

Diana Morreale, MCIP, RPP

Acting Driector, Community and Long Range Planning
Planning and Development, Niagara Region

Niagara Region

1815 Sir Isaac Brock Way, Thorold, ON, L2V 4T7



Received May 5, 2022
C-2022-091

Office of the City Clerk
atthew Trennum

905-227-6613 ext. 226

matthew. trennum@thorold.ca

City of Thorold
' 3540 Schmon Parkway P.O. Box. 1044
Where Ships Climb The Mountain... Thorold, ON L2V 4A7
May 5, 2022
Sent ELECTRONICALLY

Re: Thorold City Council Submission — Bill 109

At its meeting held on May 3™, 2022, Thorold City Council adopted the following
resolution respecting Council’'s submission to the Province pertaining to Bill 109 and the
recommendations proposed by the Province’'s Housing Affordability Task Force:

THAT Report CC2022-39 BE RECEIVED for information and BE CIRCULATED
to Regional Council, Niagara’s Local Area Municipalities, Local MPPs and
AMO.

Please find appended to this correspondence, a copy of Report CC2022-39 and the
City’s submission to the Province for your information.

Yours truly,

Matthew Trennum
City Clerk



City of Thorolg

Where Ships Climb The Mountain...

Title: Council’s Submission to the Province respecting Bill
109 and the recommendations proposed by the
Province’s Housing Affordability Task Force

Report Number: CC2022-39

Meeting Date: Tuesday, May 03, 2022
Report Prepared: Thursday, April 28, 2022
RECOMMENDATION(S):

That Report CC2022-39 BE RECEIVED for information and BE CIRCULATED to
Regional Council, Niagara’s Local Area Municipalities, and Local MPPs and AMO.

REPORT:

Please find attached to this Report as Appendix 1, City Council’s submission to the
Province respecting Bill 109 and the recommendations proposed by the Province’s
Housing Affordability Task Force.

This submission was submitted on behalf of Regional Council on Friday, April 29, 2022,
as directed by City Council as directed at its meeting held on Monday, April 25, 2022.

BUDGETARY STATUS:
There are no budget implications to this Report
STRATEGIC PLAN:

Responsible Community Growth and Infrastructure Planning

CANADIAN CONTENT:

Not applicable.

ATTACHMENTS:

Appendix 1 — City Council’'s Comments on Bill 109 and the recommendations proposed
by the Province’s Housing Affordability Task Force



PREPARED BY: “original signed” Matthew Trennum, City Clerk

SUBMITTED BY: “original signed” Matthew Trennum, City Clerk

APPROVED BY: “original signed” Manoj Dilwaria, Chief Administrative Officer



Appendix 1 to Report CC2022-39

At a Special Council meeting held on Monday, April 25, 2022, Thorold City Council held
a round table discussion on the impacts of Bill 109, More Homes for Everyone Act,
2022, and the recommendations proposed by the Province’s Housing Affordability Task
Force (HATF).

Thorold City Council supports the Association of Municipalities of Ontario (AMQO’s)
response to the HAFT report, and specifically addressed the following issues during the
roundtable discussion:

e Increasing the supply of housing, without municipal intervention through planning
and financial instruments, will not address affordability. Rather, a more targeted
approach, to ensure an appropriate mix of supply is needed to ensure the needs
of individuals of all income levels in Ontario are met;

e The importance of municipal decision-making and the insight provided by locally
elected officials. Additional municipal engagement on these issues is necessary,
to ensure a productive and coordinated approach to addressing housing
affordability; and

e More generally the need for a comprehensive examination of housing, rather
than specific policy outcomes.

As an additional comment, specifically related to zoning by-law and official plan
amendment applications, City Council recommends that the timelines for response to an
application should be determined by a formula based on the size of the municipality and
its level of growth, rather than a set amount of time for all municipalities. The City of
Thorold is experiencing vast growth at this time. Although a boom for the City itself, the
ability for planning staff to manage the increased workload, and receive punitive
penalties if they don't, is a risk to smart growth planning.

With regards to the passing of Bill 109, the More Homes for Everyone Act, the City
Council additionally wished to support the resolution passed by the Township of
Mulmar, at its meeting on April 6, 2022, which stated the following:

1. Final Decision making should rest with elected officials

2. Planner’s recommendations should be subject to public input and local expertise

3. Ratepayers should not be subsidizing development applications through refunds

to application fees intended to cover the cost of processing applications

That a definition of minor rezoning has not been established

5. Planners should not be put in a position of having to be experts and decision
makers over all other disciplines

6. Delegating authority for site plans and creating penalties for site plan and minor
rezonings will not solve housing crisis, as the proposed legislation targets single
lot developments opposed to large scale residential development

AND FURTHER THAT a copy of this resolution be forwarded to the Province of
Ontario, Ministry of Municipal Affairs and Housing, Environmental Registry, the
County of Dufferin and all Ontario municipalities.

s
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City of Thorold

’ 3540 Schmon Parkway P.O. Box. 1044
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May 4, 2022
Sent ELECTRONICALLY

Re: City of Thorold Resolution — Russian Sanctions

At its meeting held on May 3", 2022, Thorold City Council adopted the following
resolution respecting Russian Sanctions:

WHEREAS the country of Ukraine has experienced a premeditated and
unprovoked invasion by Russia;

WHEREAS silence is complicity;

WHEREAS Canada imports hundreds of millions of dollars' worth of goods from
Russia each year; and

WHEREAS negative financial impacts upon a country can be used as a means
to deter further conflict.

NOW THEREFORE BE IT RESOLVED:

1. That the Correspondence from the Town of Gravenhurst regarding sanctions
on Russia be received for information;

2. That the City of Thorold unequivocally denounces Russia's unjustifiable war
against Ukraine;

3. That the City of Thorold supports the sanctions which the Federal government
of Canada has thus far imposed on Russia;

4. That effective immediately and until a time when the sovereignty of Ukraine is
once again unchallenged, the City of Thorold will:

1. Not purchase any products (i.e. plywood, fertilizer, steel, furniture or
machinery) which can be easily traced to have originated from Russia;
and

2. Insist that any future contracts for services for the City of Thorold abide
by these same limitations within our municipality;



5. That upon confirmation that the Belarusian military is engaged within Ukraine
that the City of Thorold apply these limitations upon goods from that country
as well; and

6. That this decision of Thorold City Council be forwarded to all other

municipalities within Ontario requesting they enact similar measures so that
as a united front we can make a noticeable difference.

Yours truly,

WAV

Matthew Trennum
City Clerk

cc: Manoj Dilwaria, CAO
All Ontario Municipalities
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GRAVENHURST

GATEWAY TO MUSKOKA

Sent via Email
April 19, 2022
RE: TOWN OF GRAVENHURST RESOLUTION — RUSSIAN SANCTIONS

At the Town of Gravenhurst Committee of the Whole meeting held on April 12,
2022 the following resolution was passed:

WHEREAS the country of Ukraine has experienced a premeditated and
unprovoked invasion by Russia;

AND WHEREAS silence is complicity;

AND WHEREAS Canada imports hundreds of millions of dollars' worth of
goods from Russia each year;

AND WHEREAS negative financial impacts upon a country can be used as a
means to deter further conflict;

BE IT THEREFORE RESOLVED THAT the Correspondence from the Town
of Georgina regarding sanctions on Russia be received for information;

AND THAT The Town of Gravenhurst unequivocally denounces Russia's
unjustifiable war against Ukraine;

AND THAT the Town of Gravenhurst supports the sanctions which the
Federal government of Canada has thus far imposed on Russia;

AND THAT effective immediately and until a time when the sovereignty of
Ukraine is once again unchallenged, the Town of Gravenhurst will:

1) Not purchase any products (ie plywood, fertilizer, steel, furniture
or machinery) which can be easily traced to have originated
from Russia; and

2) Insist that any future contracts for services for the Town of
Gravenhurst abide by these same limitations within our
municipality;

AND THAT upon confirmation that the Belarusian military is engaged within
Ukraine that the Town of Gravenhurst apply these limitations upon goods
from that country as well;

3-5 Pineridge Gate Gravenhurst, Ontario P1P 123 Office: (705) 687-3412 Fax: (705) 687-7016
info@gravenhurst.ca www.gravenhurst.ca
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AND THAT this decision of Gravenhurst Council be forwarded to all other
municipalities within Ontario requesting they enact similar measures so that
as a united front we can make a noticeable difference.

Sincerely,

JG

Jacob Galvao
Administrative Clerk Il — Legislative Services
Town of Gravenhurst
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LOCAL AREA MUNICIPALITIES
NIAGARA PENINSULA CONSERVATION AUTHORITY

SENT ELECTRONICALLY

Proposed Niagara Official Plan
PDS 14-2022

Regional Council, at its Special meeting held on April 28, 2022, passed the following
resolution:

That Report PDS 14-2022, dated April 28, 2022, respecting Proposed
Niagara Official Plan, BE RECEIVED and BE CIRCULATED to the Local

Area Municipalities and the Niagara Peninsula Conservation Authority
(NPCA).

A copy of Report PDS 14-2022 (report only) is attached for your reference. All
documents related to the proposed Official Plan may be found at:
https://niagararegion.ca/official-plan/proposed-plan.aspx

Yours truly,

it O~—

Ann-Marie Norio
Regional Clerk

CLK-C 2022-071

cc: M. Sergi, Commissioner, Planning & Development Services
N. Oakes, Executive Assistant, Planning & Development Services
D. Heyworth, Official Plan Consultant


https://niagararegion.ca/official-plan/proposed-plan.aspx
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Subject: Proposed Niagara Official Plan

Report to: Regional Council
Report date: Thursday, April 28, 2022

Recommendations

1.

That this report BE CIRCULATED to the Local Area Municipalities and the Niagara
Peninsula Conservation Authority (NPCA).

Key Facts

The purpose of this report is to provide an overview on the proposed Niagara Official
Plan (NOP) and to inform the April 28, 2022 statutory public meeting.

The NOP contains a wide range of policies that set out what we protect, where and
how the Region will grow, and policy tools for success.

The NOP policies protect the natural environment, Niagara Escarpment, source
water, agricultural system, aggregate resources, and cultural heritage and
archaeology.

The NOP plans for a population of 674,000 and 272,000 jobs by 2051 and allocates
growth to local municipalities by establishing intensification targets for built up areas
and densities for greenfield areas and strategic growth areas.

The NOP includes policies to support the success of our growth by requiring the
development of district and secondary plans, the use of urban design to guide built
form, and preparing subwatershed plans for growth areas.

The report addresses the consultation received on the January 2022 draft NOP and
highlights key changes made.

Input on the proposed NOP will be received throughout the statutory process. In
addition to this statutory public meeting, a statutory open house was held on the
proposed NOP on April 7, 2022.

All input received on the proposed NOP will be considered and a revised NOP will
be recommended for adoption by Regional Council in June 2022.

The deadline for submitting the Niagara Official Plan to the Province is July 1, 2022.



PDS 14-2022
April 28, 2022
Page 2

Financial Considerations

There are no financial considerations directly related to this report. Council approved
the resources to complete the NOP over a five year period as part of the 2017 Budget
Process.

The growth forecasts associated with the NOP inform the Niagara 2051 initiatives,
guiding updates to the Water and Wastewater Master Servicing Plan (MSP),
Transportation Master Plan (TMP) and Development Charges Study (DCS). These key
master plans and studies identify growth related projects to be undertaken and identify
related capital costs to ensure financial responsibility and accountability are
appropriately placed and maintained.

Analysis

The purpose of this report is to provide Council with an overview of the proposed NOP,
consultation to date, and to advise Council of the statutory requirements of the open
house and public meeting under the Planning Act. The NOP must conform to all
provincial policies and plans, assess our land needs to accommodate provincial growth
forecasts, identify systems to protect and plan for future infrastructure and financials.

On March 30, 2022, the proposed NOP was released for public comment, and an
official notice was issued for both the statutory open house and public meeting under
the Planning Act. The open house was scheduled and held on April 7, 2022 and the
public meeting is occurring today, on April 28, 2022. The proposed NOP can be viewed
at https://niagararegion.ca/official-plan/proposed-plan.aspx.

The development of a new Niagara Official Plan was launched on July 5, 2018 with a
special meeting of Council to provide the public with an opportunity to identify areas of
interest. Over the following years, several background reports were produced on a
variety of themes related to growth management, the natural environment, the
agricultural system, housing, and employment. The background work was followed by
the creation of themed policy sections which culminated in a consolidated draft of the
official plan made available for public review in January 2022. The consolidated draft
incorporated Council reviewed directions on settlement area boundary expansions and
natural environment system (NES) mapping and policies. At the end of March 2022, a
proposed NOP was made available for formal consultation under the Planning Act.
Appendix 1 provides a more detailed chronology of steps taken to develop the NOP.
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Consultation and Next Steps

A significant amount of consultation went into the development of the proposed NOP,
including outreach with the public, agencies, stakeholder groups, First Nations and
Indigenous communities, local municipalities and Niagara Peninsula Conservation
Authority. Appendix 1 also outlines the consultation which has taken place on the
development of the NOP from the beginning of the process.

More specifically, to assist in gathering comments on the draft consolidated NOP from
January to March 2022 the following consultation steps were taken:

e The draft plan was posted on the website;

e Agencies were circulated,;

e Subscribers for information on the NOP were e-mailed a newsletter;

e Public Information Sessions were held on Settlement Area Boundary Review
(January 24, 2002), NES (February 10, 2022) and all components of the NOP
(February 24, 2022);

e A zoom workshop was held to inform urban property owners with newly mapped
natural heritage features;

¢ An NES mapping tool was made available for property owners and public to
comment on specific mapped natural features;

¢ Presentations have been made to local municipal councils; and,

o Staff have been in direct contact with Ministry to discuss conformity in an effort
expedite approval when the NOP adoption package is sent to the province.

The Niagara Official Plan

The NOP is the first comprehensive review since the original policy plan was approved
in the early 1970’s. The NOP is a long range planning document that will set out what
we protect, where and how the region will grow, and policy approaches for success. The
NOP implements a planning horizon to 2051, which conforms with the timeframe in A
Place to Grow, Growth Plan for the Greater Golden Horseshoe (2019, amended 2020)
(Growth Plan).

The requirements for an Official Plan is set out in the Planning Act. Additionally, the
NOP must be consistent with the Provincial Policy Statement, conform to the Growth
Plan, the Greenbelt Plan and not conflict with the Niagara Escarpment Plan.
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The region is developing an entire new Official Plan to ensure contemporary policies are
developed in order to:

e address provincial policy conformity, matters of Regional interest and provide policy
support to the local municipalities;

e guide planning at a Regional level while assisting local municipalities with managing
growth pressures including policies that support the protection of established
neighbourhoods and varying intensification rates across municipalities;

e prioritize climate change throughout the Plan to achieve sustainable and resilient
communities;

e improve mapping and policies to protect the natural features and water resources of
the natural environment system;

e protect the agricultural system and land base, and provide for opportunities for value
added agriculture;

e support a diverse range of housing types and sufficient housing supply to address
affordability and market demand; and,

e identify employment areas to protect for long term investment.

The NOP is built on a vision derived from pillar statements which were developed from
public and Council consultation. The pillar statements are:

EXCEPTIONAL development and communities - Well planned, high quality
development in appropriate locations that improves our communities, while protecting
what is valuable.

DIVERSE housing types, jobs and population - A wide mix of housing types and
employment opportunities that attract diverse populations to Niagara across all ages,
incomes and backgrounds.

THRIVING agriculture and tourism - A prosperous agricultural industry and world-class
tourism opportunities that grow our economy and elevate the Niagara experience.

RESILIENT urban and natural areas - Areas rich in biodiversity that mitigate and adapt
to climate change while strengthening Niagara’s ability to recover from extreme weather
events.
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Policy Content and Directions

Many policies across the plan relate to one another and work together to create co-
benefits, like protecting the natural environment, reducing greenhouse gas emissions,
and growing the economy, while also improving quality of life. One of the best examples
of policy interconnection is climate change. The climate change pulls policy directions
from other areas of the plan that support addressing climate change such as complete
communities, strategic growth areas, intensification in proximity to public transit, green
infrastructure and protecting the environment. The climate change section also commits
the Region to future work such as completing greening and adaptation strategies and
climate modelling.

The core policy directions of the NOP related to the resources we protect, how and
where we grow, and the policy tools for success are found throughout different Chapters
in the NOP. For the purposes of this report the core policy directions of the NOP are
summarized below.

What We Protect

The NOP contains key policy directions that protect significant resources such as the
natural environment, Niagara Escarpment, source water, agricultural system, aggregate
resources and cultural heritage and archaeology.

Based on consultation the NES and agriculture systems were considered fundamental
to protect. In this regard policy directions on the NES go beyond the provincial plan
requirements in what is protected. The NES is an overlay designation across Niagara
Region. Individual features are identified within the NES and specific policies apply to
protect these features depending on their geographic location in the system. There are
policies requiring Environmental Impact Studies and for transition policies for
development applications initiated or in process.

The policies of the Agricultural Section aim to protect the Region’s agricultural system
land base and provided value added agricultural opportunities. Additionally, the
proposed NOP identifies Specialty Crop lands, Prime Agricultural lands and Rural lands.
Specialty Crop lands are protected in conformity with Greenbelt Plan policies and Prime
Agricultural lands are protected from fragmentation and non-farm development. Rural
residential development is limited to Rural areas.
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How and Where We Grow

The Growth Plan requires the Region to plan for a population of 674,000 and 272,000
jobs by 2051. In order to plan for this growth, the Region is required to allocate growth
to local municipalities, set intensification targets for built up areas, densities for
greenfield areas, strategic growth areas and determine if there is sufficient settlement
area land to accommodate the growth to 2051.The Region has planned for a population
20,000 people higher than the provincial forecast with the extra population being
accommodated in the built up areas of Welland and Lincoln.

The NOP contains policies supporting a housing mix to address aging in place and
housing affordability, as well as setting affordable housing targets. There are policies to
support gentle density and integration of intensification in established neighborhoods as
well as flexibility for municipalities to plan for intensification in a manner that addresses
their local needs provided the intensification targets of the plan are met.

Urban settlement areas are the focus of growth. The Region is required to plan for
growth (population and employment) to 2051 and despite an intensification target of
60% in built up areas certain municipalities need additional community or employment
lands based on the Region’s land needs assessment. To accommodate allocated
growth, the proposed NOP includes urban expansions in West Lincoln, Niagara Falls,
Fort Erie, Welland and Pelham/Thorold, as well as hamlet expansions in West Lincoln
and Wainfleet. The location of expansion areas were selected through a comprehensive
Settlement Area Boundary Review (SABR). Larger expansion areas shall develop by
secondary plan and sub-watershed planning to ensure natural areas are protected.

Strategic Growth areas are a focus of growth because of available infrastructure and
transit. These areas include: the provincial Urban Growth Centre of downtown St.
Catharines; GO Station areas of Grimsby, St. Catharines, Niagara Falls, and future
station in Lincoln; downtowns of Niagara Falls and Welland; and the South Niagara
Falls Regional Growth Centre. Over 30 percent of all growth is directed to these areas.
Secondary planning will be required for Strategic Growth Areas and where existing
secondary plans are in effect these will be reviewed to determine the necessity of
updates.

Employment Areas are identified for protection over the long term. Conversion of
Employment Areas can only take place through a Municipal Comprehensive Review.
The NOP identifies density targets and employment uses for Core, Dynamic and
Knowledge and Innovation Employment Areas.
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Policy Tools for Success

The NOP includes policy tools to support the management of our growth while
protecting our resources by requiring the development of district and secondary plans,
the use of urban design to guide built form, and preparing subwatershed plans for
growth areas.

District and Secondary Plans are community level plans that establish a blue print for
how a community will grow identifying strategic areas for intensification and ensuring
infrastructure and transportation planning along with community consultation are
considered. These plans envision the types of land uses to be developed within a
specified area and the improvements needed to realize a vision. Secondary plans will
be required for strategic growth areas and expansion areas.

Urban design will play an important role in fitting intensification in developed areas and
enhancing the public realm. The NOP includes policies and guidelines that outline the
scale, form and design standards used for a community’s built form, streetscape, and
public realm.

Infrastructure policies support where and how we grow and provide a sustainable
transportation system that accommodates forecasted growth. The Water and
Wastewater and Transportation Master Plans are informed by the NOPs growth
allocations.

Sub-watershed planning or its equivalent will compliment and inform secondary plans
and ensure growth scenarios consider the natural environment system on a
comprehensive scale.

Changes Based on Consultation

The proposed NOP revises the draft made available for comment between January and
March 2022.

Significant feedback was received on the draft consolidated NOP from the pubilic,
agencies, interest groups, First Nations and Indigenous communities, local
municipalities and Niagara Peninsula Conservation Authority.

Comments received and regional response can be reviewed within the following
Appendices at: https://www.niagararegion.ca/official-plan/proposed-plan-comments-jan-
mar-2022.aspx
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Appendix 2- Comments on the draft Consolidated NOP

Appendix 3- Comments on the NES

Appendix 4- Summary of Comments on NES Mapping

Appendix 5- Comments/Requests Submitted for SABR after the March 4, 2022 deadline

After considering all the consultations, revisions were made throughout the Plan.
Appendix 6, attached to this report, identifies key changes made in terms of policy
additions or changes in direction for the sections in each of the Chapters.

Some revisions and important matters to bring to Council’s attention are:

e Urban and hamlet expansions as per the Council endorsed Reports PDS 6 2022 and
PDS 7 2022.

¢ New strategic growth area boundary in Niagara Falls around the future hospital site
as discussed in Report PDS 6-2022.

e Alignment with provincial policy with respect to protected major transit station areas
(Go Station areas) and providing opportunities for inclusionary zoning in these
areas.

e Revisions to the policy to clarify that the NES is an overlay, to align with a core
policy that allows refinements to limits of features without a Regional Official Plan
amendment.

¢ A new Schedule C4 incorporating definitions and criteria for NES features.
e Changes to the transition policies for the NES.

¢ New climate change policies addressing the preparation of a municipal energy plan,
exploring options for green building development standards; considering
opportunities to integrate electric vehicle charging, and committing the Region to
LEED silver for new Corporate facilities.

e Technical and editorial changes to Aggregate policies to ensure that proposed
policies are consistent with the PPS and conform to provincial plans.

e Recognition of existing rural employment areas, outside settlement area boundaries,
in Thorold and Port Colborne.

e Clarification of the intent of future employment areas recognizing their consideration
in long range planning.

e Stronger acknowledgement of First Nations and Indigenous communities in
engagement, archaeological management and cultural heritage planning.
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Next Steps

Staff will consider all the comments submitted on the proposed NOP. The final version
of the NOP will be presented with supporting material to complete the Municipal
Comprehensive Review. If adopted all the materials will be submitted to the Province for
approval. A recommendation report with the final NOP will be presented to Council in
June 2022 for adoption to meet the Provincial deadline of July 1, 2022.

Alternatives Reviewed

This report is for information purposes. There can be more than one good planning
approach to achieve the policies and objectives set out in the NOP. Consultation to date
has identified a variety of competing interests. The NOP works to strike a balance
between these interests to ensure the social and economic health of our communities.

Relationship to Council Strategic Priorities
The Niagara Official Plan supports the following Council Strategic Priorities:

e Supporting Business and Economic Growth- Through long range planning for the
supply and retention of a broad range of community and employment lands that offer
community related employment and industrial employment opportunities to attract
and support economic wellbeing;

e Healthy and Vibrant Community- Through planning for safe, healthy
neighbourhoods that are attractive, inclusive and connected, based on complete
community principles and design;

e Responsible Growth and Infrastructure Planning- Through coordinated, efficient
use of existing infrastructure and optimizing planned infrastructure that will service
the communities of Niagara and facilitate movement of people and goods; and

e Sustainable and Engaging Government: Through planned growth that is fiscally
sustainable and fosters strong, successful relationships between all levels of
government in the supply of services and infrastructure.
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Other Pertinent Reports

PDS 40-2016
PDS 41-2017
PDS 3-2018
PDS 6-2018
PDS 18-2018
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PDS 10-2019

CWCD 122-2019
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CWCD 271-2019
PDS 32-2019

PDS 1-2020
PDS 3-2020
PDS 9-2020

CWCD 1563-2020

PDS 26-2020

CWCD 314-2020
PDS 35-2020
PDS 4-2021
PDS 1-2021
CWCD 2021-70
PDS 17-2021
PDS 30-2021
PDS 32-2021
PDS 36-2021
PDS 39-2021

PDS 8-2021

Regional Official Plan Update

New Official Plan Structure and Framework

New Official Plan Update

Natural Environment Project Initiation Report

Natural Environment — Project Framework

New Official Plan Consultation Timeline Framework

Update on Natural Environment Work Program — New
Regional Official Plan

Agricultural and Environmental Groups — Draft Stakeholder
Lists

Update on Official Plan Consultations — Spring 2019

Notice of Public Information Centres — Natural Environment
Work Program, New Regional Official Plan

Update on Consultation for New Official Plan

Natural Environment Work Program — Phases 2 & 3:
Mapping and Watershed Planning Discussion Papers and
Comprehensive Background Study

New Niagara Official Plan — Public Consultation Summary
Ecological Land Classification Mapping Update

Niagara Official Plan — Consultation Details and Revised
Framework

Natural Environment Work Program Update — New Niagara
Official Plan

Natural Environment Work Program — Phase 4: Identification and
Evaluation of Options

Update Natural Environment Work Program

Niagara Official Plan Consultation Update

Niagara Official Plan — Steps and Direction Moving Forward
Natural Environment Work Program — 2nd Point of Engagement
Mapping and Data for Natural Environment Options
Niagara Official Plan Consolidated Policy Report

Niagara Watershed Plan — Draft for Consultation

Update on Niagara Official Plan - Further Draft Policy Development
Consultation Response and Further Policy Development
Niagara Official Plan: Employment Area Conversion
Recommendations

Niagara Official Plan: Natural Environment System
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PDS 41-2021
PDS 42-2021

PDS 2-2022
PDS 6-2022

Recommendations
PDS 7-2022
Recommendations

Settlement Area Boundary Review - Urban Recommendations
Settlement Area Boundary Review - Rural Recommendations

Niagara Official Plan - Proposed Draft for Consultation
Niagara Official Plan: Final Urban Settlement Area

Niagara Official Plan: Final Rural Settlement Area

Prepared by:

Dave, Heyworth, MCIP, RPP
Official Plan Policy Consultant
Planning and Development

Submitted by:
Ron Tripp, P.Eng.
Chief Administrative Officer

Recommended by:

Michelle Sergi, MCIP, RPP
Commissioner

Planning and Development Services

This report was prepared in consultation with Diana Morreale, Acting Director of

Community and Long Range Planning.

Appendices

Appendix 1

Key NOP Development Steps/ Consultation on the NOP

(Note: Appendices 2-5 available electronically only)

Appendix 2  Comments on the draft Consolidated NOP

Appendix 3  Comments on the Natural Environment System (NES)

Appendix4  Summary of Comments on NES Mapping (available electronically)
Appendix5  Comments/Requests Submitted for SABR after the March 4/ 2022
Appendix 6  Key Policy Changes to the Draft Consolidated NOP
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Board of Directors Meeting Highlights — April 22" 2022

On Friday April 22", 2022, the Board of Directors of the Niagara Peninsula Conservation Authority
(NPCA) held its regular monthly meeting electronically. Highlights from the meeting included:

2021 Restoration Program Highlights and 2022 Restoration Project Approvals

The Board of Directors was provided information regarding the activities of the Restoration
Program in 2021 and approved 43 restoration projects selected from the November 2021
application intake. The projects selected will result in 24.24 ha of reforestation, 3.8 ha of wetlands
created, 7.39 ha of new or improved hedgerows, 7.05 ha of riparian restoration, and 3 agricultural
best management practices projects. Staff will engage several significant traditional and new
partner organizations which will allow the NPCA to leverage funds and organizational capacities
to deliver on its current priorities.

NPCA Draft 2021 Annual Report

The Board of Directors approved the digital and print publication of the NPCA 2021 Annual Report.
The Annual Report highlights the successes of the NPCA in 2021 that included increased
conservation area visitation, volunteer hours logged, planning and permit reviews completed, and
trees and shrubs planted.

2021 Audited Financial Statements and Audit Findings Report

The Board of Directors approved the 2021 Audited Financial Statements and the 2021 Audit
Findings Report developed by KPMG LLP, following a high-level summary presentation of the
firm’s findings.

2022 Operating and Capital Budgets

The Board of Directors approved the NPCA Operating and Capital Budgets for 2022. The NPCA
2022 Operating and Capital Budgets were approved by Niagara Region Council on December
16, 2021, City of Hamilton Council on March 30, 2022, and Haldimand County Council on April 4,
2022.

The Board also approved the allocation of funds from Reserves to fund ongoing initiates carried
over from 2021, including those outlined in the 2022 Unfunded Budget Priorities list. This included
allocation of funds into the General Operating Reserve, General Capital Reserve, Restoration
Reserve, and Tree By-Law Reserve.



Board Resolution to The City of St. Catharines and Ontario Power Generation
Regarding 12 Mile Creek

After lengthy discussion at the meeting, the Board of Directors adopted a resolution apprising the
City of St. Catharines and Ontario Power Generation of the NPCA’s ongoing interest in future use
and environmental enhancement of the 12 Mile Creek Valley. The Board further requested that
any future high intensity use of the 12 Mile Creek Valley undergo slope stability, environmental
impact studies and/or other technical works as deemed appropriate by the NPCA.

Links to Agendas, Minutes and Video

https://npca.ca/about/board-meetings
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2021 Census Series: Population and Dwelling Counts
PDS 9-2022

Regional Council, at its meeting held on April 14, 2022, passed the following
recommendation of its Planning and Economic Development Committee:

That Report PDS 9-2022, dated April 6, 2022, respecting 2021 Census Series:
Population and Dwelling Counts, BE RECEIVED for information and BE CIRCULATED
to Local Area Municipalities, Niagara Peninsula Conservation Authority, Niagara Home
Builders Association, Niagara Industrial Association, local Chambers of Commerce and
School Boards.

A copy of PDS 9-2022 is enclosed for your reference.

Yours truly,

Lt O~—

Ann-Marie Norio
Regional Clerk
:cV

CLK-C 2022-062
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Distribution List

CC:

Local Area Municipalities

Niagara Peninsula Conservation Authority

Niagara Home Builders Association

Niagara Industrial Association

M. Balsom, President/CEQO, Greater Niagara Chamber of Commerce

D. Fabiano, Executive Director, Niagara Falls Chamber of Commerce, Port Colborne/Wainfleet
Chamber of Commerce, Welland/Pelham Chamber of Commerce, Greater Fort Erie Chamber of
Commerce

M. Ward, President/CEQ, Niagara-on-the-Lake Chamber of Commerce

R. Shelley, Executive Director, Grimsby Chamber of Commerce

D. Potter, Executive Director, West Lincoln Chamber of Commerce

S. Mabee, Niagara District School Board

M. Ladouceur, Conseil scolaire Viamonde

S. Whitwell, Niagara Catholic District School Board

A. Aazouz, Conseil Scolaire de District Catholique Centre-Sud

M. Sergi, Commissioner, Planning and Development Services
N. Oakes, Executive Assistant, Planning and Development Services
G. Bowie, Senior Planner, Planning and Development Services
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Subject: 2021 Census Series: Population and Dwelling Counts
Report to: Planning and Economic Development Committee
Report date: Wednesday, April 6, 2022

Recommendations

1. That this Report BE RECEIVED for information; and

2. That this Report BE CIRCULATED to Local Area Municipalities, Niagara Peninsula
Conservation Authority, Niagara Home Builders Association, Niagara Industrial
Association, local Chambers of Commerce and School Boards.

Key Facts

e Population and Dwellings, from the 2021 Census of Population, were released by
Statistics Canada on February 9, 2022.

e Niagara’s population increased by 30,000 people between 2016 and 2021, the
highest 5-year increase since the baby boom era (1951-1961).

e The City of Thorold had Ontario’s fourth highest growth rate and 8" fastest in
Canada, with a 27% increase in population between 2016 and 2021.

e All municipalities in Niagara experienced an increase in population during the
census period for the first time since 2006.

e Nearly 40% of dissemination areas in Niagara experienced a decline in population
over the last five years showing decline in more established neighbourhoods and
growth in newly developing areas.

Financial Considerations

There are no financial implications associated with this report.
Analysis

2021 Census and Topic Release Schedule

The Census of Population is conducted by Statistics Canada every five years. In the
census year, the survey is sent out in May to every household in Canada for
completion. The last survey was conducted in May 2021.
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There will be seven major releases of Census data throughout 2022. The seven release
dates and topics are summarized as follows:

Census Data
Release Date

Census Topic

February 9, 2022 e Population and dwelling counts
e Age
April 27, 2022 e Sex at birth and gender

e Type of dwelling

e Families, households, and martial status

July 13, 2022 e Canadian military experience
e Income
August 17, 2022 e Language

e Indigenous peoples

September 21, 2022 .
e Housing

e Immigration, place of birth and citizenship
October 26, 2022 e Ethnocultural and religious diversity
e Mobility and migration

e Education

e Labour

November 30, 2022 e Language of work

e Commuting

e Instruction in the official minority language

This report is the first in a series of reports that will be prepared by staff throughout the
year to summarize key findings, trends and data points from the 2021 Census topic
releases.

The information provided in this report is based on the seven data points that were
released for population and dwelling counts released on February 9, 2022. The seven
data points are:
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e Population, 2021

e Population, 2016

e Population percentage change, 2016 to 2021
e Total private dwellings

e Private dwellings occupied by usual residents
e Population density per square kilometre

e Land area in square kilometres

This report provides baseline data for further analysis as the remainder of 2021 census
information is released throughout 2022.

Strongest Population Growth in 70 Years

Niagara Region added over 30,000 people between 2016 and 2021. This is the largest
population increase in a five-year period since the baby boom era and highest annual
growth rate (1.3%) since 1986.

As shown in Figure 1, the pace of population growth has been increasing since 2011.
Between 2016 and 2021 Niagara added an average of 6,000 people per year.
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Figure 1: Niagara Region population and growth rate (1986 to 2021)
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The pace of growth between 2016 and 2021 is lower than what is needed to meet the
2051 population target of 694,000. Niagara needs to add an average of 6,750 people
per year to achieve population forecasts identified in the draft Niagara Official Plan.

Niagara’s population increase of 30,000 is lower than comparative upper- and single-tier
municipalities in Ontario. Table 1 shows Niagara’s growth is close to Hamilton (32,400)
but well below Simcoe (53,500), Waterloo (52,000) and Halton (48,200). When
comparing growth rate, Niagara is growing faster than Hamilton but below other
municipalities in the Growth Plan outer ring (Waterloo, Simcoe and Middlesex).
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Table 1: 2021 population and growth rate among comparative municipalities in Ontario.

C_er-ls.us 2021_ 2016. Population Growth Rate
Division Population Population Change
Halton 596,637 548,435 48,202 9%
Waterloo 587,165 535,154 52,011 10%
Hamilton 569,353 536,917 32,436 6%
Simcoe 533,169 479,635 53,534 11%
Middlesex 500,563 455,526 45,037 10%
Niagara 477,941 447,888 30,053 7%
Essex 422,860 398,953 23,907 6%

Municipal Population and Growth Rates

All 12 municipalities in Niagara experienced population growth between census periods
for the first time since 2001-2006.

Niagara Falls had the largest increase in population (6,345), followed by Thorold
(5,015), St. Catharines (3,690) and Welland (3,455).

Thorold had the highest population growth rate with an increase of 27%, which is the
highest municipal growth rate in Niagara, 41" in Ontario and 8" in Canada.

11 out of 12 municipalities had a population increase above 6%, excluding St.
Catharines (3%). The lower growth rate in St. Catharines is not due to a lack of
population growth as the City added the third most population. Rather, the lower rate of
3% is reflective of St. Catharines having the largest population base in Niagara.

Port Colborne had a 9% growth rate in the 2021 Census which is appears to be
attributed to a combination of new residents and a shift in seasonal residents now
considering Port Colborne their usual place of residence.

Figure 2 provides a summary of population and growth rates for each municipality in
Niagara.
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Figure 2: 2021 population and growth rate by municipality
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Growth Concentrated Along Highway Corridors and Designated Greenfield Areas

Appendix 1 and 2 identify population growth based on geography. Appendix 1 identifies
population growth by municipality and Appendix 2 looks at Dissemination Areas’ (DA).

As shown on Appendix 1, the greatest concentration of growth over the last 5 years has
been located primarily along the 406 corridor in Niagara Falls, Thorold, and St.
Catharines. Population growth remains strong along the QEW corridor but has slowed
in Grimsby and Niagara-on-the-Lake.

Appendix 2 provides greater clarity on areas of population change within municipalities.
The areas with the highest levels of population growth are situated within Designated
Greenfield Areas and are made up of large developments that have been built over the

" A dissemination area (DA) is a small, relatively stable geographic unit with an average
population of 400 to 700 persons based on data from the previous Census of Population

Program
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last five years. Such developments can be seen in west Smithville, west Welland, south
Thorold and south Niagara Falls.

Appendix 2 also highlights the decline in population across more established
neighbourhoods and the rural area. Nearly 40% of DA’s in Niagara experience a decline
in population of the last 5 years.

Pace of Growth Shifting to Central and South Niagara

One of the notable trends from the 2021 Census is the shifting pace of growth across
municipalities in Niagara.

The highest municipal growth rates from the 2016 Census were primarily in north
Niagara within Greenbelt municipalities. This trend has shifted over the last five years
with most municipalities in Niagara having experienced an increase in population
between 7% and 9%.

Figure 3 explores the difference in growth rate between the 2016 and 2021 Census.

Figure 3: Change in growth rate between 2016 Census and 2021 Census
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As shown in Figure 3, the greatest change in growth rate was within Thorold (22%), Port
Colborne (10%), Wainfleet (8%), and Fort Erie (5%).

Niagara-on-the-Lake experienced the largest decline in growth rate, going from 14% to
9%. The 9% growth rate in Niagara-on-the-Lake is still significant and the second
highest in Niagara. Population growth in Niagara-on-the-Lake is likely to remain at this
pace as development within the Glendale District Plan area continues.

Growth in Total Dwelling Units

A total of 11,685 dwelling units were added to Niagara Region between 2016 and 2021,
a 6% increase.

Niagara Falls (2,515), St. Catharines (2,100), Thorold (1,360), Welland (1,210) and
Grimsby (1,045) added the most dwelling units over the census period.

Figure 4 highlights housing growth by municipality.

Figure 4: Municipal Household Growth between 2016 and 2021

Municipal Household Growth: 2016 to 2021
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While information on housing mix will not be released until April 27, 2022, we can
interpret a few trends from the limited information we do have. Figure 5 compares the
rate of household growth to population growth. Higher rates in municipalities like
Grimsby (67%), St. Catharines (57%) and Pelham (49%) imply housing growth has
been within medium to high density unit types (townhomes and apartments) where
there are few people per unit. It may also imply an aging demographic where, despite
healthy housing growth, the population is declining within existing units.

Alternatively, lower rates such as Port Colborne (23%), Fort Erie (24%), Thorold (27%)
and Wainfleet (27%) imply housing growth has been primarily in lower density housing
types and/or population growth has been within existing units.

This topic will be revisited through future reports as we get additional information on
housing mix and age.

Figure 5: 2021 rate of household to population growth
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Alternatives Reviewed

This report provides Planning and Economic Development Committee a summary of the
first release of data from the 2021 census. No alternatives were considered.

Relationship to Council Strategic Priorities
e Supporting Businesses and Economic Growth

The census provides key information and details on business and economic growth
trends. This topic is not addressed in this report but will be the subject of a future
report once data is released in November, 2022.

e Healthy and Vibrant Community

The census provides key socioeconomic data. This topic is not addressed in this
report but will be the subject of a future report once data is released throughout
2022.

e Responsible Growth and Infrastructure Planning

The census is the authoritative source for population data that is used by
departments across the Region. This information is critical for monitoring the Official
Plan and insuring to the Region plans growth and infrastructure responsibly.

e Sustainable and Engaging Government

This report, and forthcoming reports for this series, is aimed at providing Planning
and Economic Development Committee information from the census so Council is
engaged and aware of trends in Niagara.

Other Pertinent Reports
PDS 2-2022 Niagara Official Plan: Proposed Draft for Consultation

PDS 23-2021 2020 End of Year Growth Report and 5 Year Growth Trend
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Appendices
Appendix 1 Population Growth by Municipality (2016 to 2021)

Appendix 2 Population Growth by Dissemination Area (2016 to 2021)



Appendix 1: Population Growth by Municipality (2016 to 2021)
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Appendix 2: Population Growth by Dissemination Area (2016 to 2021) Niagara . /' Region
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Subject: 2021 Reserve Water and Wastewater Treatment Capacities
Report to: Planning and Economic Development Committee
Report date: Wednesday, April 6, 2022

Recommendations

1. That this Report BE RECEIVED for information; and
2. That this Report BE CIRCULATED to the Ministry of the Environment, Conservation
and Parks and Local Municipalities

Key Facts

e The purpose of this report is to inform Council of the reserve treatment capacities at
Niagara's Water and Wastewater Treatment facilities. This reporting is required by
the Ministry of Environment, Conservation and Parks (MECP).

e The data contained in this report assists in commenting on new development
proposals and related servicing as well as planning for future treatment capacity.

e All of Niagara Water Treatment Plants (WTPs) and Wastewater Treatment Plants
(WWTPSs) are positioned to accept growth beyond the minimum 10-year horizon.

Financial Considerations

This report provides Council with historical and projected treatment capacity and flow
data. There are no direct financial implications in receiving this report.

The reserve treatment capacities at the water and wastewater (W&WW) facilities are
considered in commenting on new development proposals and related servicing and, as
a result, could result in a financial impact related to specific future applications.

Analysis

The Infrastructure Planning and Development Engineering section of Planning and
Development Services Department annually reports on an assessment of the average
daily W&WW flows based on the previous five years, as recorded at our various
facilities compared to MECP rated capacities for the facilities. A key objective of this
report is to highlight potential capacity constraints and allow sufficient lead-time to plan
for future capacity increases through the W&WW capital programs so that development
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may continue unencumbered. This is a desktop exercise, which compares five-year
(annual) average flows to the respective MECP Environmental Compliance Approval(s),
formerly known as Certificate of Approval(s) for each facility, then incorporates 10-year
growth forecasts into the calculation. Ongoing phasing and staging strategy works with
our local municipal partners will further refine this assessment for understanding
development capacity.

This assessment does not reflect specific compliance, quality, sustainability, risk, or
operational deficiencies at the treatment plants or trunk conveyance/transmission
systems, which may affect the Region’s ability to approve new development or permit
servicing extensions.

For municipal wastewater treatment, weather is the key factor that results in peak wet
weather flow, which impacts the collection and trunk sewers in both local and regional
systems through “Rainfall Derived Inflow and Infiltration” (RDI&l). Wet weather flows
can have substantial impact on available WWTP capacities and a direct impact on the
limitations of available servicing capacity for future growth.

Appendix 1 and 2 provide the annual average daily flows, five and three-year average
flows from 2017 to 2021 for the water and wastewater treatment plants, respectively.
Appendices 3 and 4 provide a summary of Niagara’s six water treatment facilities and
eleven wastewater treatment facilities presenting their respective reserve capacities.

It is worth noting that growth rates in recent years show an increase compared to time
before, which consequently can affect the way this desktop exercise conducts the
reserve capacity calculations. This can create a skewed sense of a greater reserve
capacity available for the future if the annual daily flows are averaged over longer
period. With a higher growth rate seen recently in the Region, it would be expected that
Reserve Capacities averaged over a 3-year period are less then averaged over a 5-year
period. Due to COVID over the last 2 years, there may have been some impacts on
flows. However, averaging daily flows over a 5-year period versus a 3-year period in
the Reserve Capacity calculations for 2021 does not show a compelling difference or
significant trend.

Figure 1 shows a comparison of the percentage of remaining reserve capacities for
WTPs and WWTPs when daily flows are averaged over the last 3 and 5 years.
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Figure 1: Reserve Capacity — Annual Flows Averaged over 3-Year and 5-Year Period
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At present, all of Niagara’s WTPs and WWTPs are positioned to accept growth beyond
the minimum 10-year period (Appendix 3 and Appendix 4).

Wet Weather Management

In order to accommodate the anticipated growth from Niagara 2041, the 2016 W&WW
Master Servicing Plan (MSP) investigated capacity upgrades (upgrades to trunk sewers,
pumping station capacities, etc.), upstream management (storage, peak shaving,
diversion), and peak flow management (flow reduction, Inflow & infiltration (1&l)
reduction projects) for every wastewater system. Based on this review, there are wet
weather projects listed with identified areas for targeted 1&l removal to offset the
requirement to upgrade and expand more expensive infrastructure all the way to the
WWTPs. It is crucial to achieve the 1&l reductions in order to offset the capacity needs
from growth, to protect the environment, and mitigate potential basement flooding.

The Region and Local Municipalities are continuing to work collaboratively to facilitate
ongoing development throughout the region and provide the requisite servicing and
capacity allocation in a responsible way to service the communities. In addition, the
Region has been aiding Local Municipalities by funding the CSO Control Program as a
part of the overall Wet Weather Management Strategy to support various &l related
projects and programs on the municipal side. This program has been reducing the
impacts of I&l and has been a benéefit to both, the Region and the Local Municipalities.

The available funding for the 2022 CSO Control Program has been fully utilized and
subscribed with applications from the Local Municipalities. A future report on the 2022
CSO Control Program is anticipated to be presented to the Planning & Economic
Development Committee in the next month.

Staff is working with the Development Industry including Public Works Officials, Building
Officials, Developers, Consultants and Contractors to raise awareness on the wet
weather management issues and potential upcoming changes to address this. The
Region is also represented at the Expert Stakeholder Committee (ESC) for the
Guideline to Undertaking Flow Monitoring of New Construction and will work with all
stakeholders to move forward with a consistent approach for the review the flow
monitoring of new subdivisions.
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New South Niagara Falls Wastewater Treatment Plant

Although this report identifies there is short term capacity available at the existing
Niagara Falls WWTP, it only considers the treatment capacity at the plant for the next
10 years. It does not consider the constraints in the existing sanitary collection system,
wet weather flow issues, consideration for development demands and longer term
growth, or the required infrastructure improvements to get the flows to the plant.

As part of Niagara 2041, there was an update to the Water and Wastewater Master
Servicing Plan (MSP). Niagara Region retained GM BluePlan Engineering Ltd. (GMBP)
to review, evaluate and develop water and wastewater servicing strategies for all
servicing within the urban areas of the Region. The MSP Update used updated
population and employment growth forecasts based on a 2041 planning horizon.
Niagara Region is now working on the current 2021 MSP Update which is looking at
potential growth out to 2051. Based on the Niagara 2051 planning review, the
implementation and timing of the preferred solution for the new South Niagara Falls
Wastewater Treatment Plant and Servicing Solution (SNF Servicing Solution) continues
to be supported and is necessary to accommodate growth.

In Niagara Falls, there is not enough capacity in the existing sewer system nor at the
existing treatment plant to meet the increasing system demands resulting from growth
as well as the increased wet weather flows due to aging infrastructure and climate
change. The SNF Servicing Solution is essential to unlocking the development potential
in the broader South Niagara area. The ability to redirect existing flows to the south,
provide additional capacity in the new trunk sewer, provide flexibility for storage in the
trunk sewer, and ultimately treat the wastewater flows at the new WWTP all contribute
to a significant wet weather management program. In addition, the location of the new
WWTP will provide flexibility for the potential for additional wet weather management
through potential connections of other service areas such as Chippawa. Through the
analysis undertaken as part of the Class EA process, it is estimated that the new South
Niagara Wastewater Solutions strategy, will result in a reduction of over 60% of wet
weather volume overflow to the environment.

This new WWTP is integral to the overall growth servicing strategy that supports the
anticipated residential and employment growth in the Niagara Falls, NOTL, and Thorold
South service areas. This total growth is estimated to be over 75,000 people and jobs in
the area out to the year 2051 with the new WWTP servicing approximately half of this
growth along with the existing residents and businesses in South Niagara Falls and
Thorold South. The new WWTP and collection system strategy is also considering
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potential long term growth beyond 2051. The capital program to support the new
WWTP will provide greater flexibility for development servicing in St. Catharines,
Niagara Falls, Thorold, and Niagara-on-the-Lake.

Alternatives Reviewed

An alternative to use a 3-year average daily flow in the reserve capacity calculation was
reviewed. Since no significant difference or trend was found for the 2021 Reserve
Capacity calculations, a 5-year average daily flow continued to be used.

Relationship to Council Strategic Priorities

The report aligns with Council’s Priority of Responsible Growth and Infrastructure
Planning by highlighting the reserve capacity available for growth at all Regional Water
and Wastewater Treatment Facilities.

The report also provides MECP and local municipal partners operational summary and
reserve capacity projections for Region’s Water and Wastewater Treatment facilities

Other Pertinent Reports

e PW 39-2021, September 9, 2021, South Niagara Falls Wastewater Treatment Plant
— Budget and Property

e PDS 22-2021, April 14, 2021, 2020 Reserve Water and Wastewater Treatment
Capacities

e PW 22-2017, May 30, 2017, 2016 Water and Wastewater Master Servicing Plan
Update

Prepared by: Recommended by:
llija Stetic, B.Sc., PMP Michelle Sergi, MCIP, RPP
Project Manager Commissioner

Planning and Development Services Planning and Development Services
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Submitted by:
Ron Tripp, P.Eng.
Chief Administrative Officer

This report was prepared in consultation with Phill Lambert, Director Infrastructure
Planning and Development Engineering, John Brunet, AD Water Operations and
Maintenance and Jason Oatley, Manager WW Quality & Compliance.
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Appendix 3 Water Reserve Capacity Calculations for 2021

Appendix 4 Wastewater Reserve Capacity Calculations for 2021
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Water Rated Average Daily Flow (m3/d) 5 Year 3 Year
Treatment Capacity 2017 2018 2019 2020 2021 Average | Average
Plant (m°/d) 2017 /21 | 2019/ 21
Decew Falls WTP 227,300 54,349 56,090 53,303 53,390 50,824 53,591 52,506
Grimshy WTP 44,000 14,032 14,919 14,029 15,726 14,872 14,716 14,876
Niagara Falls WTP 145,584 44,924 44,835 43,400 40,145 40,125 42,686 41,223
Port Colborne WTP 36,000 8,735 8,864 7,282 6,870 6,387 7,628 6,846
Rosehill WTP 50,026 12,395 12,872 11,188 11,024 11,710 11,838 11,307
Welland WTP 65,000 21,594 22,538 22,579 24,670 24,675 23,211 23,975
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Wastewater Rated Average Daily Flow (m3/d) 5 Year 3 Year
Treatment Capacity 2017 2018 2019 2020 2021 Average | Average
Plant (m?3/d) 2017/21 | 2019/21
Anger Avenue WWTP 24,500 15,000 14,624 15,146 13,580 13,171 14,304 13,966
Baker Road WWTP 31,280 20,897 19,975 20,910 17,952 17,081 19,363 18,648
Crystal Beach WWTP 9,100 5,915 5,874 6,276 5,688 5,256 5,802 5,740
Niagara Falls WWTP 68,300 44,684 41,489 41,360 35,242 35,197 39,594 37,266
NOTL WWTP 8,000 4,561 4,687 5,237 5,142 5,602 5,046 5,327
Port Dalhousie WWTP 61,350 34,823 35,095 36,681 34,113 31,793 34,501 34,196
Port Weller WWTP 56,180 32,090 36,881 39,211 33,751 33,176 35,022 35,379
Queenston WWTP 500 234 198 213 135 142 185 163
Seaway WWTP 19,600 12,082 12,580 13,472 11,299 10,200 11,927 11,657
Stevensville/Douglastown 2,289 1,635 1,670 1,729 1,592 1,552 1,636 1,624
Welland WWTP 54,550 35,407 34,643 37,137 33,617 34,288 35,019 35,014
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Appendix 3: WTP Reserve Capacities for 2021

Water Permit | Rated |[Theoretica| 90% of | 5-Year Total | Reserve | Design | Reserve | 10-Year | Surplus
Treatment To Take [Treatment| Ave Day | Ave Day | Ave Day [Peaking|Capacity Treatment| Flow [Serviceablg Forecast [Populatior
Plant Water | Capacity | Capacity |Capacity®| Flow | Factor | Used | Capacity| Rate |Population|Population| 10-Year
MLD 90% MLD|275 Lpcd|EquivalentgRes & Emp|Projection
DeCew Falls 227.0| 2273 150.8 135.7 53.6] 1.507( 36% 82.1 275| 298,545 30,398| 268,147
Grimsby 44.0 44.0 26.9 24.2 14.7) 1.637 55% 9.5 275 34,545 14,771 19,774
Niagara Falls 145.5 145.6 91.6 82.4 42.7] 1.590 47% 39.8 275 144,727 23,782 120,945
Port Colborne 45.5 36.0 22.7 20.4 7.6] 1.589 34% 12.8 275 46,545 1,552| 44,993
Rosehill 78.0 50.0 33.0 29.7 11.8[ 1.514| 36% 17.9 275 65,091 6,375 58,716
Welland 110.0 65.0 43.7 39.3 23.2| 1.487| 53% 16.1 275 58,545 12,292| 46,253

Note 1: Original MOE approved quantity of raw water permitted (Permit To Take Water).
Note 2: Region's W&WW MSP (GM BluePlan, 2017) requires planning process for expansion when plant capacity exceeds 80%,
and expansion should be completed when capacity exceeds 90%.
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Appendix 4: WWTP Reserve Capacity for 2021
Wastewater MECP 90% of 5-Year Total Reserve Design | Reserve 10-Year Surplus
Treatment Rated Plant Average [Capacity| Treatment Flow |Serviceable| Forecast |Population
Plant Capacity| Capacity'” [Daily Flow| Used |90%Capacity| Rate ) | Population | Population | 10-Year
m/d m3/d 365 Lpcd|Equivalents| Res & Emp| Projection
Anger Avenue (Fort Erie) 24,500 22,050 14,304 58% 7,746 365 21,221 4,277 16,944
Baker Road (Grimsby) 31,280 28,152 19,363 62% 8,789 365 24,080 16,791 7,289
Crystal Beach (Fort Erie) 9,100 8,190 5,802 64% 2,388 365 6,544 1,443 5,101
Niagara Falls © 68,300 61,470 39,594 58% 21,876 365 59,933 19,980 39,953
NOTL 8,000 7,200 5,046 63% 2,154 365 5,902 2,644 3,258
Port Dalhousie (St. Catharines] 61,350 55,215| 34,501 56% 20,714 365 56,751 15,005 41,746
Port Weller (St. Catharines) 56,180 50,562| 35,022 62% 15,540 365 42,576 10,052 32,524
Queenston (NOTL) ¥ 500 450 185 37% 265 365 727 99 628
Seaway (Port Colborne) 19,600 17,640( 11,927 61% 5713 365 15,653 1,622 14,031
Stevensville/Douglastown 2,289 2,060 1,636 71% 424 365 1,163 795 368
Welland 54,550 49,095| 35,019 64% 14,076 365 38,566 12,912 25,654

Note 1: Region's W&WW MSP (GM BluePlan, 2017) requires planning process for expansion when plant capacity exceeds 80%,
and expansion should be completed when capacity exceeds 90%.
Note 2: Design Flow Rate incorporated 90 L/c/d of extraneous flow allowance
Note 3: The Niagara Falls WWTP assessment includes the sewage flows from the St. David's area of Niagara-on-the-Lake.

Note 4: The Queenston WWTP in Niagara-on-the-Lake has a unique capacity commitment of 226 m3/d for the following properties:
Niagara Parks Commission (75 m3/d), Niagara Falls Bridge Commission (63 m3/d), Shalamar

Campground (38 m3/d) and Ontario Power Generation (50 m3/d). Due to these commitments and

limited UAB, limited residential growth is expected within the next 10 years within the tributary area.
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Development Applications Monitoring Report — 2021 Year End
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Regional Council, at its meeting held on April 14, 2022, passed the following
recommendation of its Planning and Economic Development Committee:

That Report PDS 4-2022, dated April 6, 2022, respecting Development Applications
Monitoring report - 2021 Year End, BE RECEIVED for information and BE
CIRCULATED to the Local Area Municipalities, Niagara Peninsula Conservation
Authority, Niagara Home Builders Association, Niagara Industrial Association, local
Chambers of Commerce and School Boards.

A copy of PDS 4-2022 is enclosed for your reference.

Yours truly,

it O~

Ann-Marie Norio
Regional Clerk
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Subject: Development Applications Monitoring Report — 2021 Year End

Report to: Planning and Economic Development Committee
Report date: Wednesday, April 6, 2022

Recommendations

1.

That this Report BE RECEIVED for information; and

2. That this Report BE CIRCULATED to the Local Area Municipalities, Niagara

Peninsula Conservation Authority, Niagara Home Builders Association, Niagara
Industrial Association, local Chambers of Commerce and School Boards.

Key Facts

The purpose of this report is to inform Regional Council of 2021 development
application activity in Niagara Region.

Regional Development Planning and Engineering staff reviewed 826 development
applications in 2021 (39% increase from 2020 application volumes).

Regional Development Planning and Engineering staff provided comments for 848
pre-consultation meetings in 2021 (54% increase from 2020).

The Region received $1,794,233 in review fees for development applications in 2021
(33% increase from 2020 fees).

The related 2021 End of Year Growth and 5 Year Growth Trend Report (Report
PDS-9-2022) provides information on growth in Niagara in 2021. Development
application volumes typically equate to an increase in housing starts, completions,
and building permits in later years. Accordingly, it is anticipated that the increased
development application volumes experienced in 2021 will impact growth trends in
the future.
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Financial Considerations

There are no direct financial implications associated with this report.
Analysis

Development Applications

Regional Development Services staff reviewed 826 development applications in 2021,
representing a 39% increase from 595 applications reviewed in 2020. Figure 1

illustrates the number of applications considered by Development Planning and
Engineering staff from 2013 to 2021. Development applications are circulated to the
Region based on Provincial legislation requirements, including the Niagara Escarpment
Commission legislation, and the existing 2019 Memorandum of Understanding (MOU)
between the Region and Local Area Municipalities for planning in Niagara. Development
Services has the ability to waive its review function on certain types of minor
development applications in local municipalities. This represents an effort to increase
efficiency in the planning review function in Niagara.

Figure 1 - Total Applications (2013-2021)
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Lower volumes in 2020 were attributable to the beginning of the COVID-19 pandemic,
as a result of a short pause in the processing of development applications while
municipalities adjusted to working remotely and holding virtual meetings. 2021 volumes
rebounded significantly and were greater than those experienced in any year since
2013, representing a 13% increase from the previous peak of 730 applications in 2017.

Figure 2 below provides the breakdown of development applications, by type, reviewed
by Regional staff in 2021. Some complex development proposals often require multiple
planning approvals. As an example, subdivision and condominium applications may
also need amendments to the municipal Official Plan and/or Zoning By-law to facilitate
the development. The categories with the most applications considered by Regional
staff in 2021 were Zoning By-law Amendment (130), followed closely by Site Plan (126),
Consent (i.e. severances) (116), and Minor Variance (105).

Figure 2 - Total Applications by Type (2021)
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The distribution of applications circulated to the Region by municipality during 2021 is
shown on Figure 3. Municipalities with the most applications received by the Region
were Fort Erie (125), Niagara Falls (92), Welland (85), and Lincoln (83). Nearly every
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municipality (with the exception of Niagara Falls) experienced an increase in
applications considered from 2020 to 2021.

Regional staff were also involved in reviewing several complex development
applications in 2021, as highlighted in Appendix 1 of this report. This often requires
review that is more extensive as these applications typically affect a broad range of
issues (i.e. environmental impacts, traffic impacts and urban design considerations,
etc.). For several of these applications, Regional staff also assisted with urban design
peer review, at the request of local municipal staff, as well as preparing design
alternatives and contributing to discussions with developers, most notably through the
participation in several design charrettes aimed at improving design outcomes.

Figure 3 - Total Applications by Municipality (2021)
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Pre-consultation Meetings

Development Planning and Engineering staff attend regular pre-consultation meeting
sessions two days each month in each local municipality. These meetings are to
determine complete application submission requirements and assist in the processing of
applications. The COVID-19 pandemic required planning staff at the Region and the
local municipalities to adapt to an online meeting format starting in April 2020.
Developers, property owners, local staff and agencies were able to participate
effectively in these virtual pre-consultation meetings. The use of virtual pre-consultation
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meetings has been well received by development proponents and their consultants as it
affords efficiency and time savings, such as the ability to attend “back to back” pre-
consultation meetings in different municipalities without the need to travel.

Figure 4 illustrates the number of pre-consultation meetings attended by Development
Planning and Engineering staff from 2013 to 2021. In 2021, Regional staff attended 848
pre-consultation meetings, which is a 54% increase from the 2020 total (552), and a
37% increase from the previous yearly high from 2017 (622). The number of pre-
consultation meetings is generally an indicator of anticipated future development
application volumes; accordingly, staff expect development application activity to remain
high in 2022.

Figure 4 - Preconsultation Meetings (2013-2021)
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Figure 5 illustrates the number of pre-consultation meeting by municipality in 2021 that
included Regional staff. The municipalities with the highest levels of pre-consultation
activity were Fort Erie (136) and Niagara Falls (114), followed by St. Catharines (112),
Thorold (77), and Port Colborne (67).
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Figure 5 - Preconsultation Meetings by Municipality (2021)
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Regional Review Fees

Regional review fees are intended to offset Regional costs for the development review
service. Figure 6 summarizes the fees collected between 2013 and 2021 for the
Regional review of development applications. The 2021 total of $1,794,233 represents a
33% increase from 2020. This relates to the increased number of development
applications received between 2020 and 2021, as well as the large number of complex
applications received (i.e. Regional Official Plan Amendment, Zoning By-law
Amendment and Site Plan), which generally have higher review fees. As the total
volume of development applications is expected to remain high in 2022, development
review fees are also expected to remain high.
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Figure 6 - Regional Review Fees Collected (2013-2021)
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The increased fees are also due in part to the receipt of a Regional Official Plan
Amendment (ROPA) application in November 2021 for a new quarry in Niagara Falls
(Upper’'s Quarry). The Region is also currently processing the ROPA application for the
proposed expansion of the Port Colborne Quarry (Pit 3), and has held a pre-
consultation meeting for the proposed expansion of another quarry, which is expected
to proceed in 2022. In addition, staff anticipate potentially receiving a further ROPA
application in 2022 for an expansion of another existing quarry based on
correspondence from the quarry operator. Quarry applications are the most complex,
and are very time intensive to process, with many technical studies that often require
peer reviews to assist staff in areas in which the department does not have in-house
expertise. The application fees approved by Regional Council reflect the complexity and
staff resources involved in reviewing quarry applications. As a best practice, the Region,
with the participation of the affected local area municipality and the Niagara Peninsula
Conservation Authority, has implemented a Joint Agency Review Team (JART) to share
resources, including a single peer reviewer for each technical study, in order to
maximize efficiencies.
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2022 Outlook

Staff anticipate development application volumes will remain high in 2022, as trends in
the fourth quarter of 2021 showed an increase in applications by 29% compared to the
fourth quarter of 2020. Additionally, as noted previously, staff consider the high number
of pre-consultation meetings attended by Regional staff in 2021 to be an indicator of a
high volume of development applications in the future.

The increased level of development in recent years represents a ‘new normal’ for the
Region. Regional Development Services has adjusted its approach and practices to be
solution-oriented and proactive in response to these increased development volumes.
By providing ongoing support to our local municipalities, the Region strives to realize
complete community planning outcomes that encourage the best possible development
throughout the Region. This includes the urban design function within Development
Planning, which serves to elevate the quality of development within Niagara through
both the review of development applications, as well as providing support to local
municipal planning teams in approaches and programs aimed at achieving well-
designed built environments.

In addition, at a policy level, the Planning and Development Services Department
partners with local area municipalities in undertaking district and secondary planning to
proactively establish integrated land use planning policies that provides direction for the
development of complete communities, and facilitates the receipt of future development
applications which achieve Regional and local municipal Council goals and desired
development outcomes.

Alternatives Reviewed
As this report is for information purposes, there are no alternatives reviewed.
Relationship to Council Strategic Priorities

This report provides information on development application activity that contributes to
strong economic prosperity throughout the communities within the Niagara Region. This
relates to Council’s Strategic Priority of Supporting Business and Economic Growth, as
well as Sustainable and Engaging Government through ensuring high quality, efficient
and coordinated core services.
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Other Pertinent Reports

e PDS-24-2021 Development Applications Monitoring Report — 2020 Year End

Prepared by:

Amy Shanks

Development Planner

Planning and Development Services

Submitted by:
Ron Tripp, P.Eng.
Chief Administrative Officer

Recommended by:

Michelle Sergi, MCIP, RPP
Commissioner

Planning and Development Services

This report was prepared in consultation with Cheryl Selig, MCIP, RPP, Acting
Manager, Development Planning and Pat Busnello, MCIP, RPP, Acting Director,

Development Approvals.

Appendices

Appendix 1 Current Major Development Applications
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Appendix 1: Current Major Development Applications

Planning and Development Services Staff participated in the review of a number of major development applications in
2021. A summary of some of these major development applications are provided in the table below.

Municipality Application Developer Details Status
Fort Erie 7 Central Avenue Compass Applications are for a 12-storey Regional comments
. NV Land mixed use building with 230 were provided on
Type: Official Plan ) ) :
Amendment, Zoning Etc(ajvelopments reS|dent|gI llJnlts and 879.9 m? January 7, 2022.
By-law Amendment . commercial space.
and Site Plan
Grimsby West Lincoln Hamilton Application relates to the Regional comments
Memorial Hospital | Health comprehensive redevelopment of were provided for
. Qi Sciences the existing hospital. Phase 1 of the Site
Type: Site Plan
yp Plan on April 1, 2021.
Construction is
planned to begin in
2022, with the new
hospital opening in
early 2025.
Grimsby Century Condos DeSantis Applications are for a 4-storey A comprehensive
6 Doran and 21-23 | Homes mixed use building with 92 public Urban Design
Main Street residential units with 2 commercial Charrette with Town,
Type: Local Official ;:nlts totaling 463m?2 on the first Region and Appllcant
Plan Amendment, oor. was completed in
Zoning By-law early 2021.
Amendment and Site Site plan approved.
Plan
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Municipality Application Developer Details Status
Lincoln 3221 North Service | LIM Application proposes 2 residential | ¢ Regional comments
Road Developments | towers (25 and 23 storeys, were provided for the
) : i respectively) that share a common third submission on
Type: Zoning By-law 6-storey podium, with a total of October 15, 2021.
Amendment : . ; L
431 residential units. The site is .« A hensi
located in the Prudhommes %cl).m%rﬁ) e;nlsjlve_ n
Secondary Plan Area adjacent to ?:l:] Ic it a'th _I?S'g
the proposed Prudhommes R arre e\g"A ?Wn’t
Landing development. €gion and Appiican
was completed in
Spring 2021.
Lincoln Prudhommes Prudhommes | Application proposes various e Regional comments
Landing General amendments to the previously were provided on
3245, 3293, 3305, Partner Inc. approved zoning for the February 9, 2022.

3319, 3325, 3335
and 3339 North
Service Road

Type: Zoning By-law
Amendment

Prudhommes Landing site to
reflect an updated concept plan
prepared by the developer that
proposes approximately 2,090
residential units in a range of low,
medium and high density as well
as mixed-use housing forms,
employment, commercial, natural
environment, park and open space
uses. In addition to proposed
adjustments to the approved zone
boundaries, the amendment
proposes flexibility for additional
height and units in the high-rise
residential areas at the east end of
the site.
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Municipality Application Developer Details Status
Niagara Falls | New South Niagara | Niagara Application relates to the Campus | e¢ Campus Plan was
Hospital Health Planning for new Niagara South finalized in September
Type: Site Plan System Hospital site. 20109.
e Project was
incorporated into
Ministry of Health
Functional Program
Submission.
e Stage 1 of the Site
Plan has been
completed for
issuance of RFP.
Niagara Falls | Riverfront GR (CAN) Applications are for an estimated e Draft Plan and Zoning
Residential Investments total of 1,045 residential units By-law Amendment
Community Ltd. (consisting of single-detached, approved.

Type: Zoning By-law
Amendment and
Draft Plan of
Subdivision

semi-detached, townhouse and
apartment units), 1.86 hectares of
parkland and open space, and 17
hectares of natural area.

Regional conditions of approval
include servicing, natural heritage
requirements, site remediation,
etc.

e Developer proceeding
to address conditions
of draft approval for
first phase.
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Municipality Application Developer Details Status
Niagara Falls | Upper’s Quarry Walker Applications are proposed to e The Region, with the
Type: Regional Aggregates permit the establishment of a new pqrticipation of the
Official Plan Inc. quarry on the property. City _and the NPCA,
Amendment, Local ha§ implemented a
Official Plan Joint Agency Review

Team (JART) to
review the application.
External agencies and
the public have also
been circulated for
comment.

Amendment, Zoning
By-law Amendment

e Public Open House
scheduled for March

23, 2022.
Niagara-on- Stone Eagle Winery | Solmar Inc. Applications are proposed to e Staff are reviewing the
the-Lake Type: Regional permit a new estate Winery a_nd applications, and have
Official Plan secondary uses (wlng retail, indoor circulated external
Amendment, Zoning and outdoor hos_pltallty areas, agencies and the
’ restaurant/function room, and public for comment.

By-law Amendment kitchen and dry food services).

The Regional Official Plan
Amendment is proposed to permit ch%(;;led for March
a new private sanitary connection '

to serve the proposed winery. e Statutory Public
Meeting (for the
Regional Official Plan
Amendment)
scheduled for April 6,
2022.

e Public Open House
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Municipality Application Developer Details Status
Pelham Park Place North Mountainview | Applications are to permit the Regional comments

Type: Local Official
Plan Amendment,
Zoning By-law
Amendment, Draft
Plan of Subdivision

Homes

creation of two blocks, with zoning
permissions for an apartment
dwelling, nursing home, senior
citizens home, or townhouse
dwellings. The development will
have approximately 180 to 287
dwelling units in total, depending
on the concept plan selected to be
built.

were provided on
January 21, 2021,
August 31, 2021 and
January 3, 2022.

Applications were
approved by Town
Council on January
24,2022.

Port Colborne

Port Colborne
Quarry — Pit 3
Expansion

Type: Regional
Official Plan
Amendment, Local
Official Plan
Amendment, Zoning
By-law Amendment

Port Colborne
Quarries Inc.
(Rankin
Construction
Inc.)

Applications are proposed to
permit an expansion of the existing
Port Colborne Quarry onto lands to
the east of the existing Pit 3.

The Region, with the
participation of the
City and the NPCA,
has implemented a
Joint Agency Review
Team (JART) to
review the application.
External agencies and
the public have also
been circulated for
comment.

Public Open House
held on September 9,
2021.
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Municipality Application Developer Details Status
Thorold 1149 Kottmeier 800460 Applications are for the creation of Regional comments
Road Ontario 52 single-detached lots and 42 were provided on
Type: Zoning By-law Limited street townhouse dwellings. September 13, 2021.
Amendment and Applications were
Draft Plan of approved by City
Subdvision Council on November
2,2021.
St. 88 James Street 88 James Application is for a 30-storey Regional comments
Catharines Type: Site Plan Street mixed use building with 276 provided to City on
' Holdings Inc. | dwelling units and 452.2 m? May 27, 2021 and

commercial space.

September 24, 2021.
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Municipality Application Developer Details Status
Welland John Deere — Dain | Empire Application is for a mixed use e Applications were
West Subdivision Homes subdivision that allows for a approved by City
maximum development of 870 Council on May 4,

Type: Regional

Official Plan residential dwelling units 2021.
e s ™™ |+ Localoftia pin
Official Plan Amendment and

dwellings), a 4 hectare mixed-use
employment block, a stormwater
management pond, an elementary
school, parks and open space on

Amendment, Zoning
By-law Amendment,
Draft Plan of

Regional Official Plan
Amendment approved
by Regional Council

Subdivision approximately 74 hectares of land. on June 24, 2021.

e Developer proceeding
to address conditions
of draft approval.

West Lincoln | Smithville West Marz Homes | Applications are to permit the e Regional comments
) , i creation of 46 single-detached lots were provided on
;ﬁgﬁdzr?]gl:tga% law and 9 future development blocks, December 4, 2020
Draft Plan of totalling approximately 268 units. and July 23, 2021.
Subdivision e Applications were

approved by
Township Council on
May 28, 2021 (Zoning
By-law Amendment)
and November 25,
2021 (Draft Plan of
Subdivision).




Received April 22, 2022
C-2022-098

s . Office of the Regional Clerk
Nla‘ga‘ra‘ / / Reglon 1815 Sir Isaac Brock Way, PO Box 1042, Thorold, ON L2V 4T7

Administration

Telephone: 905-980-6000 Toll-free: 1-800-263-7215 Fax: 905-687-4977
www.niagararegion.ca

April 22, 2022
CL 8-2022, April 14, 2022
PWC 3-2022, April 5, 2022
PW 11-2022, April 5, 2022

LOCAL AREA MUNICIPALITIES
SENT ELECTRONICALLY
Inspection Programs and Condition of Niagara Region Trunk Sanitary Sewer

Infrastructure
PW 11-2022

Regional Council, at its meeting held on April 14, 2022, passed the following
recommendation of its Public Works Committee:

That Report PW 11-2022, dated April 5, 2022, respecting Inspection Programs and
Condition of Niagara Region Trunk Sanitary Sewer Infrastructure, BE RECEIVED for
information and BE CIRCULATED to the Local Area Municipalities.

A copy of PW 11-2022 is enclosed for your reference.

Yours truly,

L O~—

Ann-Marie Norio
Regional Clerk
‘cV

CLK-C 2022-065
CcC: B. Zvaniga, Interim Commissioner, Public Works

N. Coffer, Executive Assistant, Public Works
G. Epp, Acting Associate Director, Water Wastewater Asset Management
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Subject: Inspection Programs and Condition of Niagara Region Trunk Sanitary
Sewer Infrastructure

Report to: Public Works Committee
Report date: Tuesday, April 5, 2022

Recommendations

1. That this Report BE RECEIVED for information; and
2. That this Report BE CIRCULATED to the Local Area Municipalities.

Key Facts

e The purpose of this report is to outline current inspections programs for linear
sanitary sewer assets and report known structural or inflow and infiltration (/1)
issues, as directed by Public Works Committee on January 11, 2022.

e Niagara Region owns and maintains 145 kilometers of trunk sanitary gravity sewers,
161 kilometers of sanitary force mains, and 2,093 sanitary access chambers across
11 municipalities.

e Niagara Region inspects approximately 85 per cent of its conventional trunk sanitary
gravity system once every three years. The remaining 15 per cent is large diameter
trunk sewers which are inspected once every 10 to 15 years.

e Niagara Region monitors sewer flows at 147 permanent locations and 57 temporary
locations. Flow monitoring information is used for municipal Pollution Prevention and
Control Plans (PPCPs), Master Servicing Plans (MSPs), Inflow and Infiltration (1&l)
studies, billing, development planning, and capital project design.

Financial Considerations

The total replacement cost of Regional trunk sanitary gravity mains and sanitary force
mains is over 1.1 billion dollars based on the 2016 Asset Management Plan, inflated to
2022 dollars. Sanitary gravity main and force main assets are designed for a useful
service life that ranges between 60 and 100 years and sanitary access chambers are
designed for a useful service life of 50 to 100 years. Asset service life and condition are
influenced by various factors such as material, sewage characteristics, location, use,
and the environment that it is installed in. The Region has several inspection and
maintenance programs included in the approved operating budget to maximize useful
life and maintain asset performance. These programs are detailed in Table 1.
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Table 1: Sanitary Gravity Main Inspection and Maintenance Programs

Program Name Frequency Cost

Conventional Trunk Sanitary Gravity Sewer

CCTV Inspections (up to 1350mm) Annual Program $175,000

Sanitary Gravity Sewer Flushing Annual Program $100,000
Large Diameter Trunk Sanitary Gravity Sewer Once every 10 to $210.000
CCTV Inspection (1350mm and larger) 15 years ’
Sanitary Access Chamber Inspection Once every 10 to $210,000
15 years

Suspended Pipe Inspection (These are elevated | Once every 10 to

. . . $30,000
pipes that cross highways or water bodies) 15 years

Analysis

Niagara Region owns and maintains 145 kilometers of trunk sanitary gravity mains, 161
kilometers of sanitary force mains, and 2,093 sanitary access chambers across 11
municipalities. Appendix 1 contains a summary of linear assets by municipality.
Existing programs for these assets can be grouped into five categories; inspection, flow
monitoring, combined sewer overflow (CSO) control and wet weather management,
maintenance, and rehabilitation and replacement.

Inspection

Trunk sanitary gravity sewers are large pipes that receive wastewater flows from
smaller sewers and convey wastewater using the force of gravity. Niagara Region
assesses the condition and performance of trunk sanitary gravity sewers using Closed
Circuit Television (CCTV) camera equipment. Key observations are encoded into
CTSpec which is a sewer inspection system that is built on National Association of
Sewer Service Companies (NASSCO) industry standards.

Sanitary gravity mains with a diameter of 1350mm or less are inspected once every
three years. These mains account for 85 per cent of all Regional trunk gravity mains.
Trunk sanitary gravity mains that have a diameter greater than or equal to 1350mm are
inspected once every 10 to 15 years. These large diameter sewers account for 15 per
cent of all Regional trunk sanitary gravity mains. The difference in inspection frequency
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is due to the specialized equipment necessary to access and inspect sewers that have
continuous high flow levels. Table 2 details the total length of sewers inspected over the
past four years.

Table 2: CCTV Program Summary

Measurement in Meters 2018 2019 2020 2021
Inspection Length (M) 54,151 | 49,621 | 37,905 | 18,500*

*2021 marked the end of one inspection contract and the start of a new contract.
Delays in the procurement process due to competing priorities resulted in a gap
in inspection contracts. As a result, the length of sewers inspected in 2021 was
less than in prior years.

Sanitary gravity sewer condition reporting is split into two groups, structural defects and
service defects. Structural defects include collapses, cracks, pipe offsets, and other
defects that impact the integrity of the pipe. Structural condition ratings range from 1 to
5, with 1 representing a new pipe with no defects, and 5 being a pipe that has one or
more of the most severe defects. Appendix 2 provides a graphic overview of the current
structural condition of Regional trunk sanitary gravity mains.

Service or operational defects are defects that affect the performance of the pipe.
These defects include debris, roots, and other blockages. Service condition ratings
range from 1 to 5, with 1 representing a new pipe with no defects, and 5 is a pipe that
has one or more of the most severe blockages. Appendix 3 provides a graphic overview
of the current service condition for Regional trunk sanitary gravity mains.

Fourteen per cent of sanitary trunk gravity mains have no data because these pipes
were inspected fifteen years ago as part of a large diameter inspection contract and
data was not imported into the sewer inspection system. Large diameter sewers can be
extremely deep and have high and fast flows. Performing assessments of these sewers
requires specialized equipment. A contract will be released later this year to re-inspect
large diameter sanitary gravity sewers.

Sanitary force mains are pressurized sewer pipes that convey pumped wastewater from
a lower elevation to a higher elevation or across areas where deep excavation is not
feasible. The cost of inspecting sanitary force mains is high because temporary flow
bypass is required and gaining access to the pipe often exceed the costs of physical
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inspection. As a result, sanitary force main condition is calculated based on age and
break history. Appendix 4 provides a graphic overview of sanitary force main condition.

Sanitary access chambers are access shafts that provide access to sanitary gravity
sewer pipes. Sanitary access chambers are inspected every 10 to 15 years. The last
time the Region completed a system-wide access chamber inspection program was in
2009. Condition information grades from the 2009 system-wide inspection are shown in
Appendix 5.

Thirty-eight per cent of sanitary access chambers have not been inspected because of
accessibility issues but the condition of many of these chambers are observed during
CCTV pipe inspections. Service condition for another six per cent could not be obtained
because of chamber size or configuration. A graphic breakdown is shown in Appendix
6. Deeper chambers may have stairs and landings that restrict inspection equipment.

Flow Monitoring

Since 2013, Niagara Region has continued to support Local Area Municipalities by
offering remote access to customized SCADA screens offering both real-time status and
historical data for wastewater collection system infrastructure servicing their
municipality. Nine of the eleven serviced municipalities currently utilize this tool to assist
them in making informed decisions during wet weather events. Niagara has since
expanded the functionality of this tool by offering municipalities the option of creating
automated alarming to notify of alarm events impacting critical collection system
locations in their area.

Niagara Region monitors sewer flows at 147 permanent locations and 57 temporary
locations. Flow monitoring information is used for municipal Pollution Prevention and
Control Plans (PPCPs), Master Servicing Plans (MSPs) including the 2021 Water and
Wastewater MSP, Inflow and Infiltration (1&l) studies, billing, development planning, and
capital project design. Over the past four years, Niagara Region has participated in the
following plans:

e 2018 Niagara Falls PPCP

e 2019 Fort Erie PPCP

e 2019 Grimsby Lincoln West Lincoln PPCP
e 2019 St. Catharines PPCP

e 2019 Welland PPCP

e 2021 Niagara Region MSP
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CSO Control Program & Wet Weather Management

The Regional Combined Sewer Overflow (CSO) Control Program is a collaborative
initiative between the Region and Municipal Partners and is managed by the
Infrastructure Planning & Development Engineering group in Planning & Development
Services. The CSO Program is part of the Wet Weather Management (WWM) Group,
which has local municipal representation for all serviced areas. This group meets to
review the CSO Program and cost-sharing funding for projects that deal with 1&l issues
on the municipal sanitary systems and includes funding as well Regional participation in
projects like the PPCPs listed above. PPCPs will consider flow monitoring for the entire
sanitary collection system including local municipal sewers as well as Regional sanitary
trunk sewers and Regional sewage pumping stations to determine specific areas of
greater 1&l and direction for further study and remediation.

The widely accepted CSO Control Program goal is to work on targeted |&I reduction to
lower the risk of basement flooding and reduce overflows to the environment as well as
gaining back existing capacity, postponing upgrades/expansions of wastewater
infrastructure, and providing capacity for growth.

The CSO Funding Program has been in place since 2007 and is intended to facilitate
shared funding with the local Municipal partners to help mitigate the impacts of wet
weather events on the Region-wide sanitary system and the environment. A total of
approximately $68 million dollars of funding has been awarded from 2007- 2021 for 388
projects with LAMs.

Maintenance

When Regional asset defects are identified, it is triaged and resolved according to the
level of risk. Major structural defects such as collapses or holes are repaired using
annual maintenance budgets. Service defects such as roots, debris, grease deposits, or
calcite are removed through the annual sewer flushing program. Table 3 details the total
length of sewers cleaned over the past four years.

Table 3: Sewer Flushing Program Summary

Measurement in Meters 2018 2019 2020 2021
Flushing Length (M) 20,950 | 12,613 | 11,010 | 6,400*
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*2021 marked the end of one flushing contract and the start of a new contract.
Delays in the procurement process due to competing priorities resulted in a gap
in sewer flushing contracts. As a result, the total length of sewer flushing in 2021
was less than in prior years.

Rehabilitation or Replacement

Defects requiring sewer replacement or rehabilitation such as sewer relining are
prioritized using the Corporate Asset Management Risk Assessment (CAMRA) model
and added to the capital program. Over the past four years, over 17 million dollars has
been spent relining the Stamford Interceptor Trunk Sewer in Niagara Falls and Oaks
Park Trunk Sewer in Fort Erie. Table 4 details the total length of sewers that have been
relined or replaced over the past four years.

Table 4: Sewer Relining and Replacement Summary

Measurement in Meters 2018 | 2019 | 2020 | 2021
Sanitary Gravity Main Relining Length (M) 1,278 | 1,563 | 690 | 1,558
Sanitary Gravity Main Replacement Length (M) 867 | 1,008 6 7
Sanitary Force Main Replacement Length (M) 1,128 | 3,184 | 1,597 | 1,673

Alternatives Reviewed

Since the late 1990’s, Niagara Region has relied on camera-based technologies such
as CCTV camera inspections for gravity pipe condition assessments. Camera-based
technologies are well-established and cost-effective condition assessment methods that
can be used on gravity pipes of various sizes and materials. The drawbacks of this
technology are that it cannot inspect pipes that are submerged and it can only inspect
internal pipe surface conditions.

Alternative technologies such as acoustic and free-swimming leak detection equipment
have been used to inspect sanitary force mains and sewers that are continuously
submerged but success has been limited. Acoustic technology was used in 2012 to
inspect a portion of the River Road Trunk Sanitary Sewer but this inspection was
unsuccessful. In 2015, free-swimming technologies were used successfully to inspect
the condition of 2,000 meters of the St Davids #1 (Cannery) Sewage Pumping Station
force main. This technology was also used to inspect the Victoria Avenue Sewage
Pumping Station force main however this inspection was unsuccessful.
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Due to sewer size, flow and access, it is not always economically feasible to conduct
complete inspections of the entire wastewater system. A balance must be struck
between the collection of condition information and the cost and risk of inspection.

Relationship to Council Strategic Priorities

Information presented in this report relates directly to Council’s Strategic Priority 4.1 of
committing to “high quality, efficient and coordinated core services”

Prepared by: Recommended by:

Greg Epp, CAMP, C.Tech Bruce Zvaniga P. Eng

Associate Director, W-WW Commissioner of Public Works (Interim)
Asset Management (Acting) Public Works Department

Public Works Department

Submitted by:
Ron Tripp, P.Eng.
Chief Administrative Officer

This report was prepared in consultation with Glenn Fulton, CET, Asset Performance
Supervisor; Derek Falardeau-Mercier, P. Eng., Senior Technical Project Manager, Craig
Courteau, P. Eng., Associate Director W-WW Integrated Systems, Phill Lambert, P.
Eng., Director of Infrastructure Planning and Development Engineering and reviewed by
Joseph Tonellato, P. Eng., Director W-WW.

Appendices

Appendix 1 Sanitary Sewer Network Statistics

Appendix 2 Sanitary Trunk Gravity Main Structural Condition
Appendix 3 Sanitary Trunk Gravity Main Service Condition
Appendix 4 Sanitary Force Main Structural Condition
Appendix 5 Sanitary Access Chamber Structural Condition

Appendix 6 Sanitary Access Chamber Service Condition
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Sanitary Sewer Network Statistics

. . Niagara St. Port
Wastewater Network Fort Erie | NOTL | Grimsby Falls Catharines | Colborne
Number of Local Area Municipal
Connections to Niagara Region Sewers 66 23 42 70 137 31
Niagara Region Average Sanitary Gravity
Main Age (Years) 40.43 35.14 36.32 43.59 49.74 45.34
Niagara Region Average Sanitary Force 12.28 15.22 24 58 15.79 18.66 21 51
Main Age Average (Years) ' ' ' ' ' '
Approximate Local Area Municipal Sanitary
Gravity Main Length (Km) 199.26 93.47 112.00 432.16 560.76 90.20
Niagara Region Sanitary Gravity Main
Length (Km) 16.27 8.96 11.11 21.32 35.64 0.97
Approximate Local Area Municipal Sanitary
Force Main Length (Km) 0.00 3.45 1.34 1.08 3.95 0.84
Niagara Region Sanitary Force Main 20.05 15.46 13.80 29 45 6.32 19.09
Length (Km) ' ' ' ' ' '
Number of Niagara Regional Access
Chambers (Maintenance Holes & 284 152 198 332 435 75
Underground Enclosures)
Number of Local Area Municipal Access
Chambers (Maintenance Holes & 2743 1678 2058 6065 8216 1135

Underground Enclosures)




West

Wastewater Network Welland Thorold Lincoln . Pelham
Lincoln

Number of Locgl Area Municipal Connections 83 36 20 5 31

to Niagara Region Sewers

Nia.gara Region Average Sanitary Gravity 36.18 41 35 41.89 18.67 32 66

Main Age (Years)

Nia.gara Region Average Sanitary Force 23 11 23 29 26.77 12.81 13.07

Main Age Average (Years)

Approximate Local Area Municipal Sanitary

Gravity Main Length (Km) 235.79 102.22 85.57 33.15 66.51

z\lKlfng)ara Region Sanitary Gravity Main Length 28.02 576 7 56 0.34 597

Approximate Local Area Municipal Sanitary

Force Main Length (Km) 1.59 0.00 3.64 0.18 0.48

E\lKlfng)ara Region Sanitary Force Main Length 13.54 8.90 13.90 14.01 6.91

Number of Niagara Regional Access

Chambers (Maintenance Holes & 275 118 127 31 79

Underground Enclosures)

Number of Local Area Municipal Access

Chambers (Maintenance Holes & 3913 1448 1255 501 989

Underground Enclosures)
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Sanitary Trunk Gravity Main Structural Condition

No Data

Grade 1
46%

Grade 3
15%

Grade 2
18%
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Sanitary Trunk Gravity Main Service Condition

No Data
14%

Grade 1
31%

Grade 4
11%

Grade 3

Grade 2
23%
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Sanitary Force Main Structural Condition

Grade 5
14%

Grade 4
3%

Grade 1
44%

Grade 3
18%

Grade 2
21%
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Sanitary Access Chamber Structural Condition

Not Inspected
38% Gfgiz {

6% 1%
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Sanitary Access Chamber Service Condition

Grade 1
8.7%

Not Inspected
37.7%

Grade 2
45.1%

Not Visible
5.6%

Grade S Grade4 ' Grade 3
0.1% 0.4% 2.5%
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LOCAL AREA MUNICIPALITIES
SENT ELECTRONICALLY

Inspection of Regional Water Infrastructure
PW 14-2022

Regional Council, at its meeting held on April 14, 2022, passed the following
recommendation of its Public Works Committee:

That Report PW 14-2022, dated April 5, 2022, respecting Inspection of Regional Water
Infrastructure, BE RECEIVED and the following recommendations BE APPROVED:

1. That staff BE DIRECTED to consult with the area municipalities to review options for
reinstating a water loss committee to collectively review strategies for targeted
investigation and reduction of water loss, with a goal of providing an update to the
2007 Regional Water Loss report;

2. That Report PW 14-2022 BE CIRCULATED to the Local Area Municipalities; and

3. That staff BE DIRECTED to provide a progress report for the June Public Works
Committee meeting.

A copy of PW 14-2022 is enclosed for your reference.

Yours truly,

Lt O~—

Ann-Marie Norio

Regional Clerk

‘CV

CLK-C 2022-064

CcC: B. Zvaniga, Interim Commissioner, Public Works

N. Coffer, Executive Assistant, Public Works
E. Shisler, Water Process Specialist, Water Wastewater Services
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Subject: Inspection of Regional Water Infrastructure
Report to: Public Works Committee
Report date: Tuesday, April 5, 2022

1. That staff BE DIRECTED to consult with the area municipalities to review options for
reinstating a water loss committee to collectively review strategies for targeted
investigation and reduction of water loss, with a goal of providing an update to the
2007 Regional Water Loss report; and

2. That this Report BE CIRCULATED to the Local Area Municipalities.
Key Facts

e In 2021, Niagara Region delivered 56,065 ML of treated water through six water
treatment plants and 313 km of watermain across 11 municipalities.

e Operations staff monitor variations in flow and pressure throughout the system, and
immediately report suspected main breaks to Regional and Area Municipal staff as
observations warrant. Breaks on transmission mains are repaired immediately.

e Distribution flow is monitored using 25 flow meters across Niagara, which are
verified and calibrated on a semi-annual basis by a third party contractor. These
flows are used not only for billing calculations, but also long-term planning
associated with servicing, development planning and capital project design.

e Between 2004 and 2007 a Water Loss Reduction Task Force comprised of Regional
and Area Municipal representatives was formed to share experiences regarding
water loss levels and strategies for reduction.

e Niagara’'s water transmission system is comprised of large diameter water mains of
various pipe material. Approximately 89 per cent of these transmission mains are
non-metallic, which is not favourable to acoustic leak detection. Leak detection
involving invasive technologies or system shutdowns will potentially impact
thousands of customers and may not be feasible on trunk systems.

Financial Considerations

Watermains are designed for a useful service life greater than 80 years and
appurtenances such as valves are designed for a useful service life of 25 years. Access
chambers are designed for a useful service life of 50 to 100 years. Asset service life and
condition are influenced by various factors such as material, quality, location, use, and
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the environment that it is installed in. As thresholds for these criteria are met,
watermains are selected for replacement through Capital funds.

The annual cost of calibration, for flow meters used for billing, is approximately $18,000.
A breakdown of these costs is provided in Table 2 below (Analysis: Calibration and
Verification).

A comprehensive review of water loss along all of Niagara Region’s transmission mains
would be approximately $3,000 to $25,000 per km of main depending on the diameter
of main and the water loss technology used. This estimate is based on the Region’s
previous work regarding water loss strategies, and is contingent on watermain material,
location and configuration of the transmission system. A summary of leak detection
strategies is presented in the Analysis section below.

Analysis
Niagara Region owns and maintains 313 km of watermain and 973 underground
enclosures across 11 municipalities. Appendix 1 contains a detailed summary by

municipality.

Table 1 below identifies the total length of pipe in the Regional network, by pipe
material.

Table 1: KM of Watermain by Pipe Material

: KMs of Percent of — AYREEE
Material Watermain System Expectancy Age

(Years) (Years)
Concrete Pressure Pipe 137 44 70-80 43
PVC Plastic Pipe 108 35 75 17
Asbestos Cement Pipe 32 10 60-70 49
Ductile Iron 14 4 60-70 29
Cast Iron 10 3 60-70 58
Other 11 4 60-70 37

Operational Monitoring and Break Response

Niagara operates six (6) water treatment plants. Operators at these facilities monitor
variations in flow and pressure throughout the system and immediately report suspected
main breaks to Regional and Area Municipal staff as observations warrant. As breaks
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are suspected, Niagara Region initiates the resources to investigate. Region staff often
support Area Municipalities in locating and confirming breaks on Local infrastructure. To
troubleshoot these events, Regional staff rely on trends from a variety of online
instruments which measure flow, pressure, level etc. In the event that a failure is on
Region infrastructure, Niagara Region maintenance staff use contractors for immediate
repair of the main from a preapproved list of external parties detailed in the Water and
Wastewater Emergency Response Procedure.

Inspection and Maintenance

Underground enclosures (valve chambers) are routinely inspected by internal
maintenance personnel through routine preventative maintenance programs, such as
the valve turning program. As required, maintenance personnel inspect and report on
valve chamber condition and general operation to support troubleshooting of operational
or distribution issues. For example, in January 2022, maintenance personnel inspected
chambers along transmission watermains in the City of Port Colborne to provide
feedback to the City on concerns related to main breaks in the local distribution system.
At the time of inspection, all visible piping and valves were in good working order.

Investigations Completed to Date

Through Capital Project scoping and design, many studies and condition assessments
have been completed to evaluate the integrity of transmission mains, valves and
appurtenances. In addition to these studies, the following specific water loss
investigations have occurred:

2004 to 2007: Water Loss Reduction Task Force and Regional Water Loss
Assessment Project

In 2004 the “Water Loss Reduction Task Force” comprised of Regional and Area
Municipal representatives was formed. The purpose of this group was to share
experiences regarding water loss levels and strategies for reduction. Through the
“‘Water Loss Assessment Project” water balances were completed based on the data
provided by the Region and Area Municipalities. The study was completed by Veritec
Consulting Inc. and was finalized in 2007. The Regional Water Loss Assessment
Project report is included in Appendix 2.
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2011 - 2015: City of Port Colborne — Integration of Water Loss Analysis Tools into
a SCADA System

Between 2011 and 2014 a study was developed and conducted in the City of Port
Colborne to develop off-line and real time tools to integrate the City’s water usage data
with flow data from four district metered areas (DMAs). Niagara Region provided in-
kind (SCADA) support for this project, which was also funded through the Showcasing
Water Innovation Program. The goal of this project was to provide the City with flow
monitoring to aid in locating and remediating unaccounted for water.

2020: Niagara Region Billing Meter Verification Demonstration to Town of Fort
Erie

In response to questions from the Town of Fort Erie, the Region invited Town staff to
witness a third party calibration process at the Rosehill Water Treatment Plant for the
billing meters impacting the Town. Following this demonstration, Niagara Region shared
verification certificates with Town staff.

2021 - 2022; Niagara Region — Water and Wastewater Billing Flowmeter Audit

This project is currently underway to review, confirm and make recommendations for
improvements for all processes that contribute to the volumes used for billing. This work
includes an audit of the accuracy and suitability of the Region’s billing flow meters and a
comparison of current methods, including meter type and installation against best
practices.

Calibration and Verification

Water meters are essential for process automation and are calibrated on a semi-annual
basis. The cost for these calibrations is shown in Table 2 below.

Table 2: Calibration of Flow Meters

Program Name Frequency Cost

Calibration of Non Mechanical Flow Meters | Semi-annual = $15,200

Calibration of Mechanical Flow Meters Semi-annual = $2,200
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When establishing the frequency of calibration required, Niagara Region takes into
account whether or not the meter is used to meet legal requirements, industry standards
for calibration, manufacturer recommendations and the conditions of use such as
importance of collected data for use in other processes such as billing. There are 25
water meters used for billing, all of which are calibrated on a semi-annual frequency.

Water QMS Risk Assessment

An internal risk assessment is required every 36 months for each of Niagara Region’s
water systems, with complementary risk assessment reviews to be completed at 12 and
24 months between the assessments. A full risk assessment for the Water QMS was
completed in 2021, with reviews to follow in 2022 and 2023.

Through the risk assessment exercise, the Water-Wastewater Asset Management
group assesses risk associated with watermains using the risk scoring criteria outlined
in the Corporate Asset Management Risk Assessment (CAMRA) model. Criteria for
consideration includes factors such as; likelihood of failure, impact on users and the
environment, financial risks and risks associated with compliance or social reputation of
Niagara Region. There were no high-scoring risks identified during the 2021 full risk
assessment. Any previously identified high-scoring risks have been mitigated through
capital projects, operational adjustments, or through continual improvement initiatives.

Leak Detection Technologies for Transmission Mains

The three (3) most common methods of leak detection for transmission systems are in-
line acoustic monitoring, non invasive acoustic monitoring and district metering. Costs
associated with these methods vary depending on diameter and type of technology
used and are detailed under the Financial Considerations section of this report.

For both in-line and non invasive acoustic monitoring, sensors discern the acoustic
activity associated with leaks by sending acoustic pulses to receivers attached to pipe
appurtenances. Leak location is estimated by the arrival time of the pulses. When in-line
acoustic monitoring is used, condition and configuration of the pipe i.e. tubercles,
valves, bends and pipe appurtenances may obstruct equipment, and terrain changes
may make installation and removal of equipment difficult. In-line monitoring can be
disruptive to operations. While non-invasive installations pose less disruption to service
and flow, this type of installation is sensitive to interferences. With increasing pipe
diameter, there is less accuracy of the sensors to detect leakage. All acoustic leak
detection is sensitive to pipe material and diameter. Acoustic methods work best with
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smaller diameter metallic pipes, and are less accurate with large diameter transmission
mains. Approximately 89 per cent of Niagara Region’s transmission mains are non-
metallic, and all are large diameter.

District metering is an audit of the meters within a portion of the distribution system.
Meters are installed to measure flow into and throughout a defined portion of the
system, and flows are monitored to determine if leakage may be an issue. The
installation of meters that detect bidirectional flow can also aid in locating leaks.

Due to the size and configuration of Niagara Region watermains it may not be
economically feasible to conduct a complete inspection of the entire transmission
system. Regional infrastructure valves for shutting down sections of main are often
located a considerable distance apart, and isolation and draining of sections at a time
can put a significant number of residents and businesses out of service. In addition to
these concerns, pressure transients caused by putting a main back into service could
cause breaks within the Area Municipal system.

Currently staff focus on areas where mains are known to be aged, have a higher
occurrence of failure or the pipe material is most conducive to water loss investigation.
Both infrastructure age and failure are well documented through the QMS Risk
Assessment Process.

Alternatives Reviewed

The alternatives to reinstating a water loss committee to collectively review strategies
for targeted investigation and reduction of water loss are:

1. Do nothing. Niagara Region could continue with current practices but this may be
less effective in addressing the opportunities to further reduce any water loss.

2. Council could direct staff to procure external resources to undertake a
comprehensive water loss assessment. This is not recommended without first re-
establishing the water loss committee with Local Area Municipal staff participation to
ensure that any assessment is comprehensive and has access to all available
information.
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Relationship to Council Strategic Priorities

Recommendations presented in this report relate directly to Council’s Strategic Priority
4.1 of committing to “high quality, efficient and coordinated core services”. Through
coordinated efforts, the Region and Area Municipalities can collaborate on water loss
reduction strategies.

Prepared by: Recommended by:

Erin Shisler Bruce Zvaniga P.Eng.

Water Process Specialist Commissioner of Public Works (Interim)
W-WW Services Public Works Department

Submitted by:
Ron Tripp, P.Eng.
Chief Administrative Officer

This report was prepared in consultation with John Brunet, Associate Director, Water
Operations and Maintenance, and reviewed by Joe Tonellato, Director, W-WW
Services.

Appendices
Appendix 1 Niagara Region — Watermain Statistics

Appendix 2 2007 Regional Water Loss Assessment Project
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Water FE NOTL | Grimsby | NF STC PC Welland | Thorold | Lincoln X\i/r?cféln Pelham | Total
No. of connections

to local 79 109 26 97 144 25 117 50 54 3 35 739
infrastructure

Average age of

infrastructure 29.26 | 25.36 30.80 44.00 |34.00 |26.00 |44.50 24.60 28.74 20.04 |40.50 34
(water mains)

Km_ofLocaIwater 275.79 | 200.06 | 135.03 |483.26 | 593.77 | 111.57 | 273.47 | 117.74 | 112.00 | 34.84 |85.34 2423
main

KM of Regional 50.90 |43.14 20.46 4713 |53.90 |7.80 29.22 20.28 18.38 12.58 | 9.56 313
water main

KM of water mains

replaced overthe | 559 |95 | 250 0.08 [12.77 |141 |074 |257 |006 |052 |0.00 |26
past 10 years

(2011)

KM of mains to be

replaced over next | 10.44 | 3.51 1.70 0.00 0.03 1.62 0.00 0.00 3.53 7.42 0.00 28
10 years

No. of Regional

Underground 129 98 76 133 180 30 149 74 57 32 15 973
Enclosures

No. of LAM

Underground 0 0 854 0 101 7 0 1 11 0 1 975

Enclosures
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Executive Summary

With increasing regulatory requirements dealing with water quality, water takings, and
full cost recovery the need to understand the performance of water systems has never
been more prevalent. Efficient management (and operational control) of water
distribution system includes managing real and apparent water losses. In November
2004, representatives from both the Region and its area municipalities attended a two day
workshop on current industry best practices for dealing with water loss assessment,
validation, measurement and control. The group identified that a proper assessment (and
validation) of the water loss levels within each AM’ s water system should be initiated.

The Region contracted Veritec Consulting Inc. to complete water balances for each of the
area municipalities. This report highlights the results of the water balances completed for
each participating area municipality.

Balances were completed using PlFastCalc for Canada, a licensed software tool
incorporating the standard water balance procedure and terminology adopted by both the
AWWA and Canadian InfraGuide. PlFastCalc also calculates many benchmarking
Performance Indicators (Pls). With respect to validation PlFastCalc for Canada
incorporates confidence intervals that highlight data quality.

Non-Revenue Water (NRW) isa“Basic” financial Pl. Excluding demands in the City of
Welland, the project identifies that collectively, the percentage of NRW in the Region is
approximately 14% (i.e, 86% of water sold by the Region is accounted for by billed
consumption in the area municipalities). The components of NRW are:

v Unbilled, Authorized Consumption,
v' Apparent Losses, and
v Red Losses

Individually the percentage of NRW in the area municipalities ranges from 0% to 37%.
Percentages of NRW, however, should not be used to compare and contrast the
performance of one system versus another.

The Infrastructure Leakage Index (IL1) is aratio of the volumes of Current Annual Real
Losses (CARL) to Unavoidable Annual Real Losses (UARL). Unavoidable losses vary
from system to system based on their characteristics (e.g. kilometers of water main,
average system pressures, etc.). Calculated values of ILIs may facilitate the comparison
of systems with respect to others as well as benchmark individual performance for annual
comparisons.

The World Bank Institute and AWWA have developed general descriptions, guidelines,
and recommendations based on the Infrastructure Leakage Index and these may be
reviewed by each municipality based on its calculated ILI.

Veritec Consulting Inc. i
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10 INTRODUCTION

With increasing regulatory requirements dealing with water quality, water takings, and
full cost recovery the need to understand the performance of water systems has never
been more prevalent. Efficient water system(s) management and operational control
includes managing real and apparent water losses. The now defunct term “unaccounted-
for-water” undermined efficiency in so far as the term *unaccounted-for” failed to
identify causes or solutions. The term non-revenue water underlines inefficiencies and
highlights the real cost(s) of water |osses.

Recognizing both costs and regulatory requirements, successful water 10ss programs must
be two-fold; firstly, establishing the level of water losses and secondly, establishing
programs to control and/or reduce these losses. The former justifies the investment in
water loss reduction and control programs and may be used to track and report on project
successes as well asidentify program short-comings.

In 2004, the Regional Municipality of Niagara created a working group consisting of
Regional staff and representatives of its twelve area municipalities (AMs). The purpose
of the “ Water Loss Reduction Task Force” is to share experiences regarding water loss
levels and strategies. In November 2004, a two day workshop on current industry best
practices for dealing with water loss assessment, validation, measurement and control
was sponsored by the Region.

Thetask force identified that a proper assessment and validation of the water loss levels
within each AM’swater system should be initiated. The AWWA and the Canadian
InfraGuide have both adopted the International Water Association’s (IWA) Standard
Water Balance.

Using PlIFastCalc for Canada V 1, alicensed software package purchased by the Region
on behalf of its area municipalities, water balances were completed based on the data
provided by the area municipalities themselves.

The following report summarizes the data collected as well as the results of the water
balances with respect to the benchmarking performance indicators cal culated within the
software package. Individual copies of the PlFastCalc outputs are included in the
appendices.

Veritec Consulting Inc. 1
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2.0 PROJECT METHODOLOGY

The goal of the Water Loss Assessment Project is to provide an appreciation of the
components of water loss across the region and to identify areas in which losses can be
addressed and ultimately reduced. Traditionally many distribution systems describe
water losses as the percentage of unaccounted-for-water based on the simple calculation
illustrated below:

%o of Unaccounted-For-Water= Bi]léfl_'l’_‘unsmm]ﬁun
- Water Purchased

The IWA/AWWA Standard Water Balance (Figure 1) accounts for the total volume of
water supplied by identifying the various components® of both consumption as well as
water losses using either measured or estimated quantities

Water Exported Billed Water Exported
Own Billed Revenue
Sources | System Authorised Water Billed Metered Consumption
Input Authorised Consumption

Consumption

Water

Supplied Billed Unmetered Consumption

(allow Unbilled Authorised Unbilled Metered Consumption
Water for Consumption Unbilled Unmetered Consumption

Imported | known Apparent Non- Unauthorised Consumption
errors) Losses Revenue Customer Metering Inaccuracies
Water Water Leakage on Mains
Losses Real Leakage and Overflows at Storages
Losses Leakage on Service Connections

up to point of Customer Metering

Figure 1: Overview of the Componentsof the I WA/AWWA Standard Water Balance

PlFastCalcsis alicensed software package, purchased by the Region on behalf of its area
municipalities, underlying the water loss assessment program. As evidenced in Figure 2
on the following page the standard water balance methodology is incorporated into the
software.  Based on the water balance, PlFastCalcs automatically calculates
“Performance Indicators’ (PIs) to assess both real and apparent water losses. And these
performance indicators benchmark current losses alowing each area municipality to
compare its own performance year-to-year as well as with other systems (locally and
internationally).

Tools (e.g., process reliability bands and 95 % confidence limits) highlight the potential
need to further evaluate and/or verify data as well as track the overall effect of
uncertainty regarding the data wused to deive the water balance.

! Appendix A includes the standard terminology of each of the balance’s components asincluded in
PlFastCalcs.

Veritec Consulting Inc. 2
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'LEAKS’ Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND FPERFORMARMNCE INDICATORS PROGRAM "FIFastCales’ Stamdard | YWerzion 13 2ud Dec 2005 Camada
| AHHVAL WATER BALAHCE CALCULATION IH IWA STAHDARD FORHAT, WITH 35 COHFIDEHCE LIHITS Data entry| Defanlts Calculated Yalues [From snmther Warkrkassy
| BulezCalunlalinas skuald ke banrd an 2 1Z-manllk preind Far 20l snpraln of e marbakeel In fanaline sarres 1y Courrancy - sc I and -3
- R . R Balk upply [F5] =r
|Ut|l|t’ Enter Licensee's mame when issuing software Bialefhaline Suulem [BSI2 Ds tm L5 dayr
Fam rrm hanr
System e Rankad by Dats
m Lg] FIHAHCIAL FERFORHAHCE INDIGATORS FOR
L MATER BALANCE CALCULATIONS HOM-RETEHUE WATER
| ] as parind Fariancas S
L I'w4 Terminology Syrtem | Calculated Falus uf HEW ar > uf
| £ |[COMPONENTS OF WATER BALANCE i Input e
Tulums
T
| WOS: Yulums Fram Dus Sewrcer [carrected Far knmus rrrtematic srrarr) L1} 00X - = [ ]
1] -
| Wi: Water Impurtsd [currected Far knmun ryrtematic srrarr] (1] 00X E‘i I|=.
8y v
| 21¥: SYSTEM INPUT YOLUME 0.0 0.0x 1] 0.0% = IE E
F
| BEACE:Watar Expurtad (1] 00X =
-
| W5: WATER SUFFLIED - 51¥ - EACE o o0z L] 0.0x HH 5
¥y -
| BEACH1: Billad Antherirsd Conramptinn: Hatsrsd (1] 00X E :g‘ E
]
| EACHZ: Billad fAntharired Canrumptinn: Hetorsd 0 0.0% 4% i
-
| BACHZ: Billsd Autharirsd Conrumptine: Hatarsd 0 0.0% £ 8
| EBACU: Billad Authurirsd Conrsmptinn:Vamastarsd L1} 00X $Cim3 FCxibdd 4
| HRY: NON-RE¥ENUE WATER 0.0 0.0x 1] 0.0x LURILILiT] 0. 0.0x
| UACH: Unkillad Antharirsd Conrumptinn: Hatersd uf WS L1} 00X LN 1] 00X
| UACU: Unkillsd Anthurirsd Conrumption: Unmastara Ectimated a3z | 1.250% mf WS {1 1] 100.0% (1] 00X oo 00X
| WL WATER LOS3ES 0.0 0.0x 1] 0.0% LT ] 0.0 0.0x
| UG: Unanthurirsd Conrumptinn: Ertimatsd ar | 0. 250X mf WS {1 1] 100.0% (1] 00X oo 00X
| ALHUEA: Apparsnt Lurr - matar snder-reqirtratioe uf BEACH1 o L] LIRIE oo 00z
| ALHUEZ: Apparsnt Lurr - matar ander-reqgirtratiog uf BEACHZ o L] LIRIE oo 00z
wf BRI
| ALMURE: Apparant Lurr - matsr wnder-ragirtratine and 0.0 1] 0.0% 0.0 0.0x
UACH
| ALDCD Curtmmesr matsr dats handling srrmrr L1} 00X LN 1] 00X
| AL: Sum of APPARENT LOS3SES 0.0 0.0x 0.0% LT ] 0.0 0.0x
| RL: REAL LOSSES 0.0 0.0x 0.0% 0.0 0.0x
| ¥ mf porimd syrtem procewvized - | 100.0T | 365.0 |days Cart mf ranmingrprtom in parind - $C1000
CARL: CURRENT ANNUAL REAL LOSSES [when system iz pressurized] 000 | Hitdarx

Figure2: Copy of the“Water Balance & PIs’ worksheet from PlFastCalc Vl1a

Veritec Consulting Inc.
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3.0 REsSULTS. PHASE | —DATA COLLECTION

The following section summarizes the data collected with respect to the various

components of the standard water balance.

3.1.0 Water Supply

The Regional Municipality of
Niagara itself is responsible for bulk
water supply, treatment,
transmission, and storage. Therefore
the Region directly provided a
monthly summary of metered
volumes for each of its thirty-three
billing meters. Based on the billing
equations provided (Table 1) the data
was used to derive the total volume
of water supplied to each area
municipality per month.

Figure 3 illustrates the breakdown of
nearly 74.5 million cubic meters sold

Percentages of Regional Water Sales Attributed to
Individual Area Municipalities

West Lincoln ~ Pelham Lincoln

1% 2% 3%
Niagara-on-the-
Lake
4%
St. Catharines Thorold
31% 4%
%\ Grimsby

4%

A\ Port Colborne
5%
Niagara Falls Fort Erie
24%

7%

Welland
15%

in 2005.

Figure3: Water Supply in Niagara Region

The Region aso provided copies of the meter calibration tests completed in 2005
(Appendix B)?. Meters for accuracy reports were provided are highlighted in Table 1.

Tablel
Regional Billing Equations

Area Municipality

Billing Equation (Accuracy Reports provided for highlighted

meters)
Fort Erie 2T1+42T2-2S
Grimsby 6T1-6D1-6D2
Lincoln 5D7+5D8+6D1

Niagara Falls

1T1+1T2-1D1-1D2-1D3-1D4

Niagara-on-the-Lake

5D5+5D6+1D1+1D2+1D3+5D9

Pelham

3D1+3D2

Port Colborne

AT1+4T2

St. Catharines

(5T1+5T2+5T3+5T4+5T5)-5D1-5D2-5D3-5D4-5D5-5D6-5D7-5D8-5D9

Thorold 1D4+5D1-5D2+5D3+5D4
Welland 3T1+3T2+3T73-3D1-3D2
West Lincoln 6D2

2 Veritec distinguished between calibration reports for the meter vs. loop calibration reports.

Veritec Consulting Inc.
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Table 2 summarizes the results of the meter accuracy tests. Each meter is tested at
several flow rates. The range of accuracies recorded for each individual flow rate was
between 96.5 and 101.6 percent®. Based on this data, and that meter accuracy reports for
all the meters were not available, the confidence interval used in the PlIFastCal cs software

for the Region’s metersis +/- 3%.

Table?2

Summary of Supply Meter Accuracy Results

% Accuracy
Meter Date As Found As Left
ID Tested AvqQ. Min. Max. Avq. Min. Max.
6D2 5/24/2005 99.7 97.0 101.0
1D1 5/4/2005 97.0 94.3 101.0 99.3 96.5 101.0
10/13/2005 99.7 99.7 101.0
1D2 5/4/2005 99.8 97.0 100.6
1D3 5/20/2005 101 100.8 101.3
1D4 5/4/2005 49.8 9.8 101.3 100.2 98.2 101.1
10/13/2005 0.0 0.0 0.0 100.4 99.9 100.9
5D1 5/20/2005 100.1 99.7 100.6
5D2 5/20/2005 99.4 98.8 100.0
5D3 5/24/2005 100.7 99.3 101.6
5D5 5/202005 100.0 99.7 100.4
5D6 | 5/20/2005 99.4 97.5 101.0
4 70.5 0.0 101.6
OVERALL (100.0) (97.0) (101.6) 100.0 96.5 101.1
Accuracy reports did highlight —
problems with the Mewburn Road | C e
meter. This meter records flowsout | _
of the Niagara Falls system and into | .
the Niagara-on-the-Lake system. | ... . B
Figure 4 suggests that the meter was | £ ...
failing to record demands in N-O-T- | ¢
L prior to being calibrated in May |3 u
‘05 and that it began failing again | s
within weeks of the calibration. The | §
failure of this meter may lead to
R . , mHm
overestimating supply to Niagara
Falls and underestimating supply to S S I . S S .
N-O-T-L°. Figure 4. Monthly Volumes from Mewburn Rd.
3 Excludes meters that required calibration.
* Overall results for the “As Found” are summarized both with (and without) the meters requiring
calibration.
® Based on the original billing equations provided it also appears that flows recorded at 1D4 were
subtracted from Niagara Falls but were not added to Niagara-on-the-Lake. Itislikely that issues
Veritec Consulting Inc. 5
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Data for the remainder of the balances were collected from the individual area
municipalities. Table No. 3 on the following page summarizes, based on the input
parameters of the PlFastCalc software, which area municipalities provided supporting
data for each of these parameters.

3.2.0 Billed, Authorized Consumption —Metered (BACM)

All municipalities provided at least partial data with respect to BACM®. The information
provided ranged from complete billing databases to a single figure identified as the
annual volume of water sold.

With respect to establishing the water balances, errors introduced into the value of
BACM may include the following:

v' Meter Accuracy,

v' DataHandling,

v Estimated Readings, and
v' Meter Lag Times

Meter accuracy and data handling errors are specifically addressed within the framework
of the IWA Standard Water Balance and therefore are not evaluated with respect to the
defining confidence in the value of BACM.

Estimated readings and meter lag times may be used to indicate confidence in the value
of BACM. The percentage of estimated reads reported by the AMs ranged from none
(or, at least, no data was provided) to 16.4 % in St. Catharines. Municipal methods for
estimating ranged from using the previous month, an average of the previous six months,
or even doubling the previous bill (to get the customer’s attention). It is impossible to
guantify or address errors due to estimated reads without copies of the billing database.

Meter lag times introduce a difference between when water is consumed and when it is
billed. Asan example, in an analysis of the Niagara Falls billing approximately 7.6 % of
billing in 2004 relates to water consumed prior to the start of the year, and similarly, 7.3
% of 2004’ s consumption is derived based on meter readings recorded in 2005 (assuming
that water is consumed equally throughout the period between meter readings). On an
annual basis, it is often assumed these values will counter balance each other. Where
possible, based on the datasets provided, meter lag times were addressed.

surrounding this meter account for N-O-T-L reporting more water sold within the municipality than
purchased from Region.

® Billing data for Welland contained a limited number of accounts (~530). Much of Welland remains un-
metered and customers are billed aflat rate. There was not deemed enough data to complete a water
balance for Welland.

Veritec Consulting Inc. 6
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Summary of Data Collected by PlFastCalc Input Parameters

Table3

o © 8
Input Parameters for PIFastCalc i 72 3 %% o & 5 5 55 § g ERER:

(refer to Appendix A for Definition of Terminology) 515 S [su g K 3 % = g g ==
WOS Volume from Own Sources All water supplied via the Regional Municipality of Niagara
Wi Water |mported NN A N A NT AT A N
BACE | Billed, Authorized Consumption Exported N AN AN NN AN NN NN AN
Assessed marginal cost of RL N N \ \ N[ A \ N N N
BACM | Billed, Authorized Consumption Metered NI N[ N]oal PPN [04a]P v
BACU Billed, Authorized Consumption Un-metered = N =
UACM Unbilled, Authorized Consumption Metered
UACU Unbilled, Authorized Consumption Un-metered N N N
uc Unauthorized Consumption N N N
ALMUR | Apparent Loss— meter under-registration N N N
ALDCD | Apparent Loss— customer meter data handling errors
Lm Mains Length VI N[NNI NN N [N
Nh Number of Hydrants \ \ \ \ \ N N \ 2 \
Nb Number of Separately Billed Properties N N N \ \ \ N \ \ N \
R Ratio of hilled Service Connections to Billed Properties
Nu Number of Unbilled Service Connections \/ \/ \/ \/
Lp Average pipe length, property line to billing meter N N [ A N N
P Average pressure when system pressurized N N N N \ \

_ Assessed margina cost of UACM
C(?Stet?lllng Assessed marginal cost of UACU
(excluding |AAssessed marginal cost of UC N N \ \/ N
base rate) Assessed marginal cost of ALMUR
Assessed marginal cost of ALDCD

Costs of Running system over period (excluding capital projects) N N N N N N
Veritec Consulting Inc. 7
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3.3.0 Billed, Authorized Consumption —Un-metered (BACU)

With the exception of identifying 179 flat rate customers in one specific municipality no
details were provided with respect to what the flat rate was or what the estimated
consumption was equal to. The remaining AMs provided no details regarding the volume
of BACU. There are several flat rate customersin Welland.

3.4.0 Unbilled, Authorized Consumption —Metered (UACM)
The Town of Grimsby identified street sweeping and sewer flushing as components of
UACM. Assumedly the town provides a mobile hydrant meter but does not invoice the
contractors who would be working for the Town.

3.5.0 Unbilled, Authorized Consumption —Unmetered (UACU)

Identified sources of Unbilled, Authorized Consumption — Unmetered primarily relate to
hydrant usage for the following:

v' Water Main Construction and Repairs (e.g. dewatering & flushing),
v' Water Service Repairs,

v FireFighting & Training, and

v’ Street Cleaning & Sewer Flushing (i.e., re-filling equipment)

Figure 3 illustrates cal culated estimates provided by Grimsby.

Components in M| Additional information on sources of data and basis of estimates
Components of Authorised Consumption Billed Billed Unbilled Unbilled Total E = estimated
Metered Unmetered | Metered | Unmetered R = Based on recordings

Hydrant Usage (mobile meter) 2.12] 2.12JR = Based on recordings, less Avertex

New Cor ion/Rehab 2.45] 2.45|E = 6 jobs x 3/job x 500 gpm x 1 hr.

Fire/Training 13.64| 13.64|E = esti 1 firefyr. 2,000 Imp. Gal; Training 68 hrs/yr @ 1,000 gpm = 3,000,000 Imp. Gal
Hydrant Flushing 18.18 18.18[E = dead-end 20 locations x 6/yr. x 3,000 Imp Gal + 3,000,000 Imp. Gal

Hydroguard 2.95 2.95|[E = estimated; 20 gpm x 6-4 hrs./day (50% of this in winter)
Recreation 0.47 0.47||E = estimated; 3 parks approx. 6 gpm x 2 hrs/day x 5 months

Figure 3: Portion of the“ Consumption” worksheet extracted from Grimsby’s Balance

Table 4 on the following page illustrates that Grimsby and Port Colborne provided
breakdowns of their estimates that equate to 1.17% and 6.7 % of Water Supply,
respectively. Thorold, Niagara-on-the-Lake, and Fort Erie identified relevant sources of
UACU in their system and the latter provided an overall estimate equal to 5 % of Water
Supply. The default estimate in PIFastCalcsis equal to 1.25% of Water Supplied.

In the absence of estimates made by the municipality themselves the balances accept the
default estimate. The 95 % confidence limits of +/- 100 % and process reliability band of
“D” highlight the uncertainty with regards to this component.

3.6.0 Unauthorized Consumption (UC)

Common components of unauthorized consumption are by-pass tampering, unauthorized
use of fire services, and unauthorized use of hydrants.

The default estimate in PIFastCalcsis equal to 0.25 % of Water Supply (+/- 100%). Both
Grimsby and Fort Erie estimated 1 % whereas West Lincoln estimated 0.02 %. Port

Veritec Consulting Inc. 8
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Colborne suggests approximately 5 household per year tamper with the meter by-pass but
did not estimate the amount of loss. In the absence of a provided estimate the default
value is accepted.

Table4
Summary of Data Collected Pertaining to UACU

Estimates in ML/year
v indicates the AM recognizes this as a use but did not provide an
estimate
g 3 = © - e 8 GC) ke) - £
G| 28|82 5| 2|55 |58 8|8
c | E|2£|88 Q|5 | a2 |Pg| 2 (=&
LL O —I Pz zZ o O S [ ]
Water Maln Construction 78 18
& Repairs
Water Service Repairs 94.2
Water Quality \ 86.4 \
Hydrant Flushing \ 18.4 13.1
Blow-offs \ \
Fire Fighting / Training \ 13.6 v 44.4 \
Sewer Flushing \ e N
Street Cleaning \ ' V
Recreation 0.6 6.4
TOTAL 197 404 | - - - 2609 | - - -

3.7.0 Apparent Losses—Meter Under-Registration (ALMUR)

As meters deteriorate with age and usage they are more likely to under-register water use.
Because of the relative small number of meter accuracy reports provided an aggregated
analysis of the tests provided by Grimsby, Niagara-on-the-Lake, and Port Colborne
(Appendix C) was completed. The results of this analysis are summarized below.

Table5
Calculated Values of Meter Under-Registration & 95% Confidence Limits
% Under Registration 95 % Confidence Limits
Meters< 1’ 0.5 7
Meters> 1" 1.0 7

Most municipalities provided a breakdown of consumption based on accounts for which
meters are read based on cycles (e.g., 3 or 4 times per year) and those that are read
monthly. In these cases the former group was associated with meters smaller than one
inch and the latter with meters larger than one inch. If no breakdown was provided a
70/30 ratio was estimated and an overall value of 0.6% under-registration was assumed
(with 95% confidence limits equal to +/- 7 %).

Veritec Consulting Inc. 9
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3.8.0 Apparent Losses— Customer Data Handling (ALDCD)

Across the Region, numerous methods are employed to retrieve and manage meter
readings. Meter reads are collected using customer reading cards, physical meter reads,
roll dial remotes, touchpads, and radio-reads. Billing software packages include:
Easyroute, USTI Water System, Vadium, Vailtech, and AS400. Niagara Falls maintains

a customized database.

Sources of customer data handling errors are numerous and may collectively introduce
significant error. Specifically, examples of the data handling errors which were identified

included:

v In Niagara Falls approximately 2% of records in the raw database were

duplicates.

v' In Grimsby the summary spreadsheets of 2004 and 2005 contained
inconsistent data pertaining to periods where meter reads bridged the
calendar year; representing a potential error of approximately 1%.

v In West Lincoln the original data submitted mismatched data billed
monthly in 2004 with data billed quarterly in 2005. The 2005 summary
provided included regional billing data from 2004.

v' Simple errors in arithmetic or difference in numbers, depending on the

source used

These examples are of errors that have been identified and corrected within the balance
but undoubtedly there are errors that remain undetected — either because they are inherent
in the data provided or because not all the data was provided

3.9.0 Length of Water Mains (L m)

The total length of water mains in the
reporting AMs is equal to approximately
2,000 kilometers.

Age and material are not specifically
required in the water balance.
Nonetheless most municipalities
provided data on materials and Figure 4
provides an overal breakdown of the
mains across the Region.

It is assumed that the inventory of water
mains is most likely accurate to within
+/- 2 %.

Pecentage of Water Mains by Material

CPP
3w FE
4% Unknow n

5%

AC

DI
18%

Cl
23%

Figure No. 4 —Water Main Materials
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Some inaccuracies may be as a result of some AM including Regional water mains while
others may not. Additionally, databases may be out of date with regards to new
construction.

3.10.0 Number of Hydrants (Nh)
There are approximately 10,500 hydrantsin total. All of the AMs provided this data.

3.11.0 Number of Separately Billed Properties (Nb)
PlFastCalc uses two values, the Number of Separately Billed Properties and the Ratio of
Service Connections to Billed Properties (R) to calculate the Number of Billed Service
Connections (Ns). Most AMs provided the number of billed services directly and aratio
of 1.1 isused. The total number of separately billed properties is equal to 113,228 —
equivalent to the number of meters.

3.12.0 Number of Unbilled Service Connections (Nu)

Unbilled service connections may include the following:

v Fire connections, and
v" Un-metered municipal connections

Most AM did not provide any data with regards to the number of unbilled service
connections. Table 6 summarizes the data that was provided.

Table6
Summary of Reported Unbilled Service Connections

Area Municipality | Number of Unbilled Service Connections (Nu)
Fort Erie 100

Port Colborne 28

Thorold 25

West Lincoln 6

3.13.0 Average PipeLength —Property Lineto Meter (Lp)

Private service pipe length is an important consideration in the calculation of the
performance indicators assessing real losses. Thisis because it is generally accepted that
the majority of leaks occur on service connections. Table 7 summarizes the reported
data.

Veritec Consulting Inc. 11
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Table7
Summary of Reported L engths (in meters) — Property Lineto Meter (L p)
Area Municipality | Lp | Area Municipality | Lp
Fort Erie 10 | St. Catharines 7
Grimsbhy 10 | Thorold 10
Niagara Falls 18 | West Lincoln 9
N-O-T-L 8.5

3.14.0 Average System Pressure (P)

The average system pressure entered in PIFastCalc should be a weighted average
determined, for example, based on a list of static hydrant pressures many AM record
during hydrant inspections. Table 8 summarizes the data provided which in some cases
was simply arange of pressures.

Table8
Summary of Reported Pressures (in PSI)
Pressure(s)
Fort Erie 75
Grimshy 75
Lincoln -
Port Colborne 58
Niagara Falls 94
Niagara-on-the-Lake
Zone 1 44 — 69
Zone 2 56 — 97
Zone 3 45 -102
Zone 4 66 — 92
St. Catharines
Zone 1 50 -100
Zones 2 & 3 50 - 80
Thorold 62
West Lincoln 62

3.15.0 Assessed Marginal Costs

Within PlFastCalc several margina costs are used to attempt to more accurately reflect
the actual costs of various components of NRW.

Unbilled, authorized consumption is typically valued at the cost which the AM purchases
the water from the Region. Justification of this is that the AM, by not billing the
customer, is assuming the costs. The costs of apparent losses is equal to the rate which
the AM charges customers because this water is in fact being consumed by customers
(sewer surcharges may also be applicable). Unauthorized consumption such as theft may
be valued at a rate equal to the retail costs of water without the applicable sewer
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surcharge. Real losses are valued at the wholesale costs of water because this water is
not consumed or used by anyone — eliminating the real losses eliminates the demand!

Many AM may have never considered assessed marginal costs based on the components
of the IWA Water Audit and therefore could not identify costs according to this
breakdown.

3.15.1 Assessed Marginal Costs of UACM
The rate(s) at which the individual AMs re-sell water vary. If base rates apply it may be

difficult to directly distinguish the marginal costs of UACM. Table 9 summarizes the
data collected.

Table9
Summary of Reported Water Rates
Rate(s)

Grimsby $0.73/m°

Port Colborne $0.756/m°

Thorold $47.76 for the first 27 m® ($1.769/m°)

$0.742/m’ in excess
West Lincoln $1.109/m°

3.15.2 Assessed Marginal Costs of UACU
In most cases the assessed marginal cost of unbilled, authorized consumption will be the
same regardless of whether it is metered or un-metered. Possible exceptions may include
considerations of sewer surcharges related to water consumption.

3.15.3 Assessed Marginal Costsof UC

No data

3.15.4 Assessed Marginal Costsof ULMUR
No data

3.15.5 Assessed Marginal Costsof ALDCD
No data

3.15.6 Assessed Marginal Costsof RL

The assessed marginal cost of real losses is equal to the wholesale water rate at which the
AM purchase water from the Region. This rate was equal to $0.40/m* and $0.446/m> in
2004 and 2005, respectively.
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3.16.0 Costsof Running the System Over the Period of the Balance

The costs of running the system should be determined based on the operational costs plus
the internal manpower costs minus the capitalized costs of self-constructed assets.
Reported costs are summarized in Table 10 on the following page.

Table 10
Summary of Reported Costs ($) of Running Water System(s)

Reported Costs
Grimshy $3,166,740
Lincoln $3,505,747
Thorold $2,648,400
West Lincoln $ 372,750

4.0 RESULTS. PHASE || —WATER BALANCES

The following sections highlight the results of the individual water balances included in
Appendices F through O.

4.1.0 Financial Performancelndicators

4.1.1 Non-Revenue Water as a Percentage of System Input Volume

Percentage of Non-Revenue Percentage of Aggregated NRW in Participating Area

Water by VOI_ume is Municipalities
considered a “Basic Leve” .
Financial Performance West Lincoln L'gE/O'n
o .
Indicator. NRW may be 1% Grimshy

particularly misleading with %
regards to comparing one Niagara Falls Thorold
system to another. e ﬁ "
Region wide the combined Fort Erie
volume of BACM reported 14%
accounts for approximately
85% of the water purchased
from the region by the

eg y St. Catharines Port Colborne

reporting area municipalities. oo, 15%
Individually the percentage of

NRW  within the area
municipalities ranges from

-1.3 % to 36.8 %. Figure 5: Percentage of Aggregated NRW in Participating
Area Municipalities
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Figure 6 illustrates the values of NRW in each area municipality. Confidence intervals
are derived based on the confidence attributed to both the Region’s billing and the billing
meters. The negative value calculated for Niagara-on-the-Lake may be accounted-for in
part due to meter error discussed on page 5 of this report.

Percentages of Non-Revenue Water (NRW)

50

40

30

20 A

10

Percentage of System Input Volume

-10
Fort Erie Grimsby Lincoln Niagara  Niagara-on- Pelham Port St. Thorold ~ West Lincoln
Falls the-Lake Colborne  Catharines

Figure 6: Non —Revenue Water as a Per centage of System Input Volume

Insofar as trends in NRW may be more telling than an annual volume, a monthly analysis
was completed for those municipalities that provided sufficient data (Appendix D).
Figures 7a & 7b illustrate two examples of monthly variations in NRW which suggest
different potential causes.

lllustration of Non-Revenue Water in 2005, Grimsby lilustration of Non-Revenue Water in 2005, Port Colborne

Regional Billing Record —— Port Colborne Billing Record

500,000 500,000
450,000 450,000
400,000 400,000
350,000 350,000

£ 300,000 2 300,000

£ 250,000 2 250000

2 H

2 200000 2 200,000

3 3
150,000 150,000
100,000 100,000

50,000 50,000
0 0
Jan0s  Feb05  Mar05  Apr05  May-05  Jin05  Jul05  Aug0S  SepO5  Oct05  Nov-05  Dec05 Jan0s  Feb05  Mar05  Apr05  May-05  Jun05  Ju05  Aug05  Sep05  Oct0S  Nov05  Dec05

Figures7a & b — Trendsin Non-Revenue Based on Monthly Volumes Purchased & BACM

Veritec Consulting Inc. 15



Niagara / l Region Water Loss Assessment Proiect — Phase Il Final Report

Figure 7a (Grimsby) suggests excessive unbilled water use in the summer period
accounting for approximately 5 % of Water Supplied annually. Use of estimated reads,
based on average annual consumption, may also account for Grimsby’s trend. Figure 7b
(Port Colborne) suggests unbilled water use underlying billed consumption throughout
the year. This underlying water use may be attributable to several factors including
leakage.

4.1.2 Non-Revenue Water as % of System Input by Value

As identified any Section 3.16 of this report many municipalities did not provide the
costs of running the system during the period of the balance. Table 11 summarizes the
results.

Table11
Non-Revenue Water as % of System Input by Value

% of Non-Revenue Water as% of System Input by Value
Fort Erie 8.4 % (+/- 25.2 %)
Grimsby 3.6 % (+/- 35.6 %)
Lincoln 14.7 % (+/- 12.8 %)
Thorold 13.1 % (+/- 25.0 %)

4.2.0 Operational Performance Indicators
4.2.1 Apparent Lossesasa % of Water Supply

The recommended Performance Indicator for Apparent Losses is the % of Apparent
Losses relative to Water Supply. Apparent losses include meter under-registration, errors
in customer data handling, and unauthorized consumption. The values calculated for
each of the municipalities are identified below.

Table 12
Summary of Apparent Losses by Area Municipality

% of Apparent Losses 95 % Confidence Limits
Fort Erie 14 35.1%
Grimsby 2.1 36.6%
Lincoln 0.8 31.9%
Niagara Falls 0.7 36.6%
Niagara-on-the-Lake 0.9 30.0%
Pelham 0.8 33.6%
Port Colborne 0.7 18.7%
St. Catharines 0.8 33.5%
Thorold 0.7 34.1%
West Lincoln 0.6 6.0%

Differences in apparent losses primarily reflect the estimated percentages of unauthorized
consumption (page 9). Values of meter-under registration were assumed equal in al the
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municipalities and no municipalities provided any estimates regarding data handling
errors. Therefore, because Fort Erie and Grimsby estimated unauthorized consumption to
be higher than the default value their apparent losses are greater.

4.2.2 Current Annual Real Lossesin litres/service connection/day

Figure 8a illustrates the Current Annual Real Losses (CARL) in each of the area
municipalitiess. CARL are calculated by subtracting authorized consumption and
apparent losses from the total volume of water supplied. The recommended Performance
Indicator for Real Losses (Figure 8b) expresses the value of CARL in litres/service
connection/day, when the system is pressurized’.

Comparative Volumes of Current Annual Real Losses (CARL)

2500

2000

T @ [ {D

FortErie  Grimsby Lincoln Niagara ~ Niagara-on-  Pelham Port St Thorold ~ West Lincoln
Falls the-Lake Colborne ~ Catharines

IWA Level 1 Performance Indicator Op#24 - Real Losses
(CARL / Total No. of Service Connections)

Igs % Confidence Limits

600 T
500

>

F

a

FortErie  Grimsby ~ Lincoln  Niagara Niagara-on-  Pelham Port st Thorold ~ West Lincoln

Figure8a & b: Comparative, calculated values of Current Annual Real L osses expressed in (a)
ML /yr, and (b) litres/service connection/day when pressurized

Asillustrated in Figures 8a and b the volume of real losses in itself may be misleading in
comparing area municipalities because it fails to account for the relative size of the

" In the case of all these audits the systems are pressurized 100% of the time.
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distribution systems. By expressing losses in terms of litres/connection per day when the
system is pressurized the volume of losses is put into context. Nonetheless the
expression of CARL in these terms is considered a Level 1 (or basic) performance
indicator because it does not account for differences in system pressure which
significantly influence water losses due to leakage.

4.2.3 InfrastructureLeakage Index (ILI)

The advanced (Level 3) operational performance indicator for real losses is the
Infrastructure Leakage Index (IL1). The ILI is a ratio of the CARL to Unavoidable
Annual Real Losses.

Unavoidable Annual Real L osses (UARL)

Some “measure” of water loss due to leakage is unavoidable in all water
distribution systems. Background leakage, including small leaks and weeps, is
unavoidable in that individual sources are either undetectable and/or the cost-to-
benefit does not justify repair/replacement. In addition there are unavoidable
losses due to reported/unreported leakage. These losses relate to the time between
when leak(s) occurs and is repaired.

Unavoidable losses are controllable through various best-management-practices
(e.0., speed and quality of repairs, active leakage control). The calculated values
of UARL assume best-management-practices. Appendix E provides a summary
of the component analysis for calculating UARL.

Based on the assumptions described in Appendix E, the value of UARL in each
areamunicipality is calculated based on the following:

total length of water mains

total number of service connections

total length of customer supply pipe, and
the average system pressure

Figure 9, on the following page, illustrates the components of CARL in each of
the area municipalities. Potentially recoverable losses represent the difference
between CARL and UARL.

The Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are
being managed (in terms of repairs, active leakage control and infrastructure
management) at the current operating pressure®.

 The ILI does not imply that pressure management in a system is optimal, or economic. |f system pressures
are excessive, or subject to surges, then pressure management may result in additional benefits for real
losses management - in particular, areduction in new burst frequency and annual repair costs, and a
reduction in flow rates of existing leaks. So even if alow ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management.
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Breakdown of Current Annual Real Losses

B Potentially Recoverable Losses
O Unavoidalbe / Detectable Losses
OUnavoidable / Undetectable Background Losses
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=
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Fort Erie Grimsby Lincoln Niagara  Niagara-on-  Pelham Port St. Thorold  West Lincoln
Falls the-Lake Colborne  Catharines

Figure9: Illustration of the components making up the Current Annual Real L osses (CARL)

Comparative Infrastructure Leakage Indexes
ILI = CARL/UARL

CARL / UARL

ILI=

Fort Erie Grimsby Lincoln Niagara  Niagara-on-  Pelham Port St. Thorold ~ West Lincoln
Falls the-Lake Colborne  Catharines

Figure 10: Illustration of Calculated IL1 for each area municipality
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An ILI equal to 2, for example, suggest Current Annual Real Losses (CARL) are two-
times greater than the Unavoidable Annual Real Losses (UARL) if best-management-
practices were followed. Figure 10 on the preceding page illustrates the calculated ILIs
of each of the participating area municipalities.

Based on the calculated ILIs and on the guidelines provided by both the World Bank
Institute and the AWWA the following section provides some general discussion of the

real losses in the area municipalities.

5.0

DISCUSSION

5.1.0 World Bank Institute Target Matrix / Banding

PlFastCalc identifies where the calculated IL1 fitsinto atarget matrix developed by the
World Bank Institute and incorporated into its NRW training modules. These guidelines

areincluded in the individual reportsin Appendices F through O and summarized in the

following table. Inthe WBI’ s target matrix, general descriptions are made which
describe a system’ s performance in real loss management based on its calculated ILI.

Table 13

General Description of Real L oss Management Performance

ILI General description of Real L oss
Range | Band | AreaMunicipality | ILI Management Performance
Niagara-on-the-Lake | -0.6 | Further loss reduction may be uneconomic
<2 A | Grimsby 1.3 | unlessthere are shortages, careful analysis
Lincoln 1.6 | Needed to identify cost-effective improvement
gtlagz;l;ﬂ; ;é Potential for marked improveme_'nts; consider
2t04 B Pel ham 2' 2| pressure management, better active leakage
West Lincoln 2'5 control practices, and better network
Fort Erie 2.7 maintenance
Poor leakage record; tolerable only if water is
plentiful and cheap; even then, analyze level
4to8 C | Thorold 56 and nature of leakage and intensify |eakage
reduction efforts
Very inefficient use of resources; |leakage
>8 D Port Colborne 8.7 | reduction programs imperative and high
priority

520 AWWA General Guidelines

Table 14, on the following page, summarizes the genera guidelines developed by
AWWA'’s Water Loss Committee which again categorize system based on the calculated

ILI.

Veritec Consulting Inc.

20



Niagara / l Region Water Loss Assessment Proiect — Phase Il Final Report
Table 14
AWWA General Guidelines Pertaining to Infrastructure L eakage I ndex
ILI Water Resour ce Operational Financial
Range | Band | AreaMunicipality | ILI Consider ations Considerations Considerations
. Operating with system | Water resources are costly to
Niagara-on-the-Lake | -0.6 | aygjjanle  resources  are | leakage above this level would | develop or purchase; abilify to
< A | Grimsoy 13 gree_ztly limited a_nd are very _require expansion of existing incregse revenues via water
difficult / environmentaly | infrastructure and/or | ratesisgreatly limited because
Lincoln 1.6 | Unsound to develop additional water resources to | of regulation or low ratepayer
meet demand affordability
Niagara Falls 2.2 | Water resources are believed . Water resources can be
St. Catharines 2.3 | fo be sufficient to meet long- :En):rztsl,tr:acturewagpabilizljpplii developed or purchased o
term needs, but demand sufficient to meet lona-term reasonable expense; periodic
2to4 | B | Pelham 2.4 | management interventions demand 2s lona & reasgn ple | Water rate increases can be
West Lincoln 25 | (leakage management, water |eakage manag%ment controls feasibly imposed and are
: conservation) are included in in place tolerated by the customer
Fort Erie 2.7 | |ong-term planning aeinp population
Superior reliability, capacity
. and integrity of the supply | Cost to  purchase or
4t08 C | Thorold 56 Yé?ﬁ;?&ggg@;ﬁfﬁg infrastructure make it | obtain/treat water is low, as
' relatively immune to | arerates charged to customers
shortages
Although operational and financial considerations may allow a long-term ILI greater than 8.0,
>8 D Port Colborne 8.7 | such alevel of leakage is not an effective utilization of water as aresource. Setting atarget level
greater than as an incremental goal to a smaller long-term target — is discouraged

Veritec Consulting Inc.
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6.0 RECOMMENDATIONS

The water balances have been completed based on the data provided. In all casesitis
advisable to update and complete the data.

With regards to managing real losses (leakage and overflows from systems up to the
point of customer metering or consumption) best management practices recognize the
following:

v Pressure Management

v Speed and Quality of Repairs

v Active Leakage Control, and

v Pipeline and Assets Management

PIFastCalc’ s recommendations are based on the World Bank Institute’s ILI Bands.
Individual municipalities are grouped in these bandsin Tables 13 and 14. Table15is
reproduced from the IL1 Guidelines worksheet within the software.

Table 15
WBI Recommendations

WBI Recommendationsfor BANDS A B C

Investigate pressure management options Yes| Yes| Yes
Investigate speed and quality of repairs Yes| Yes| Yes
Check economic intervention frequency Yes| Yes
Introduce/improve active leakage control Yes| Yes
Identify options for improved maintenance Yes| Yes
Assess Economic Leakage Level Yes| Yes

Review break frequencies Yes| Yes
Review asset management policy Yes| Yes| Yes
Deal with deficiencies in manpower, training and communications Yes| Yes
5-year plan to achieve next lowest band Yes| Yes
Fundamental peer review of all activities Yes

Veritec Consulting Inc.
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Appendix A

IWA Water Balance
Terminology
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Volume from Own Sour ces:

The volume of water input to a system from the Water
Supplier’s own sources

Water Imported or Exported:

The volume(s) of bulk transfers across operational
boundaries

System Input Volume:

The volume input to that part of the water supply
system to which the water balance calculation rel ates,
corrected for known errors. Equal to VOLUME
FROM OWN SOURCES plus WATER IMPORTED

Water Supplied:

Equal to the SYSTEM INPUT VOLUME minus
WATER EXPORTED

Authorized Consumption:

Volume of metered and/or un-metered water taken by
registered customers, the water supplier and others
who are implicitly or explicitly authorized to do so by
the water supplier, for residential, commercia and
industrial purposes. Authorized consumption may
include items such asfire fighting and training,
flushing of mains and sewers, street cleaning, watering
of municipal gardens, public fountains, frost
protection, building water, etc. These may be billed or
unbilled, metered or un-metered.

Water L osses:

The difference between SYSTEM INPUT and
AUTHORISED CONSUMPTION. Water losses can
be considered as atotal volume for the whole system,
or for partial systems such as raw water mains,
transmission or distribution systems, or individual
zones. In the above definition of Water L osses,
‘Authorized Consumption' includes bulk exports of
water across operational boundaries. When doing the
Water Balance calculation, a convenient aternative
method of calculating Water Lossesis 'Water Supplied
- (Authorized Consumption - Water Exported)'

Apparent L osses:

Includes all types of inaccuracies associated with
customer metering, plus unauthorized consumption
(theft or illegal use). Over-registration of customer
meters, leads to under-estimation of REAL LOSSES.
Under-registration of customer meters, leads to over-
estimation of REAL LOSSES.

Real L osses:

Physical water losses from the pressurized system, up
to the point of measurement of customer use. The
annual volume lost through all types of leaks, breaks
and overflows depends on frequencies, flow rates, and
average duration of individual leaks, breaks and
overflows. Although physical losses after the point of
customer flow measurement or assumed consumption
are excluded from the assessment of REAL LOSSES,

Veritec Consulting Inc.
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this does not necessarily mean that they are not
significant or worthy of attention for demand
management purposes.

Revenue Water :

Those components of SYSTEM INPUT which are
billed and produce revenue (also known as BILLED
AUTHORISED CONSUMPTION). Equal to BILLED
WATER EXPORTED, BILLED METERED
CONSUMPTION and BILLED UNMETERED
CONSUMPTION

Non- Revenue Water:

Those components of SYSTEM INPUT which are
not billed and do not produce revenue. Equal to
UNBILLED AUTHORISED CONSUMPTION,
APPARENT LOSSES and REAL LOSSES

Unbilled, Authorized
Consumption:

Those components of AUTHORISED
CONSUMPTION which are not billed and do not
produce revenue. Equal to UNBILLED METERED
CONSUMPTION and UNBILLED UNMETERED
CONSUMPTION

Veritec Consulting Inc.
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Appendix B

Supply Meter Accuracy Test
Reports
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Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860

Service Order/Report

New P.O, 301678 Old P.O. 30513 Tnvoice No 28792 REGNIA Service Date 5/24/2006
Invoiced Toe REG. MUNICIPALITY OF NIAGARA Job Address PARKROAD @ MUD STREET
2201 ST. DAVIDS ROAD Acct No METER #15
THOROLD ONTARIO Contact  PAUL COLEMAN 905-684-5353
L2V 477 CANADA Cust Contact TONY ACCETTOLA
Service Provided By:  J. OSTROWALKER
Meter Mfg  INVENSYS Location MODULE TESTED IN-SHOP
Size Type 4" W-1000 Test Fittings MODULE EXCHANGE
Reg Unit D/R 1M3 Chamber N Job Completed
Serial No 1243994
Meter Running On Arrival 1 Meter Reading
Meter Sealed On Arrival ' As Found After Service
Bypass Sealed On Arrival ] HF OUT
If NO, Was It Open ] HF IN 932213 §32222
Mtr Running On Departure ] LF OUT
tr Valves Sealed On Departure Ol LFIN
Broken Valves Tagged [
Static PSI 0 Residual PSI 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
R.QO.F. QTY HIGH LOW TOTAL % R.O.F. QTY HIGH LOW TOTAL %
500 GPM 4110.00 4105.00 0.00 41 05.00' 99.88 0.00 0.00 0.00 0.00Q #Num!
150 GPM 2004.50 2020.00 0.00 2020.00| 100.77 0.00 0.00 0.00 0.00Q #Num!
50 GPM 1010.00 1020.00 0.00 1020.00| 100.99 0.00 0.00 0.00 0.00] #Num!
10 GPM 1010.00 980.00 0.00 980.00 97.03 0.00 0.00 0.00 0.00 B #Num!
Meter Runs At Min. Flow ] Meter Runs At Min. Flow ]

Comments METER PRETESTED WITHIN AWWA SPECIFICATION C701 FOR CLASS il TURBINE METERS.

SERVICING: $247.00




Coulter Water Meter Service Inc.

P.0. Box 2186, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

New P.O. 301743 0ld P.O. 303511 Invoice No 28793 REGNIA Service Date 5/4/2005
Invoiced Toe REG. MUNICIFALITY OF NIAGARA Job Address BEVAN HEIGHTS

2201 ST. DAVIDS ROAD Acct No METER #3

P.O. BOX 1042 Occupant  AREA#1

THOROLD ONTARIO Contact HERB MARACLE 905-295-4831

L2V 4T7 CANADA

Cust Contact TONY ACCETTOLA
Service Provided By: S. PATE /D. JONES

Meter Mfg  INVENSYS Location CORNER OF BEVAN & MELROSE
Size Type  6"F/S Test Fittings 2" TEST PORT
Reg Unit ECR 5M3 Chamber Y Job Completed
Serial No 16436770
Meter Running On Arrival Meter Reading
Meter Sealed On Arrival As Found After Service
Bypass Sealed On Arrival HF OUT
If NO, Was It Open ] HF IN 000825 000834
Mtr Running On Departure LF OUT
Mtr Valves Sealed On Departure LF IN 056290 256296
Broken Valves Tagged L]
Static PSY 100 Residual PS] 20 At 200 Rate Of Flow 8 At 12:00 PM
As Found TEST RESULTS After Service
R.O.F. QTY HIGH Low TOTAL I % QTy HIGH Low TOTAL %
8 GPM 1000.00 0.00 1010.00 1010.00! 101.00 1000.00 0.00 1010.00 1010.00Q 101.00

200 GPM 3000.00 2049.00 780.00 2829.00 94.30 3000.001 2140.00 830.00 2970.00§ 99.00

100 GPM 1000.00 431.00 535.00 966.00' 96.60 1000.00 485.00 520.00§ - 1005.00f 100.50

Meter Runs At Min, Flow Meter Runs At Min. Flow

Comments PRETESTED AND CALIBRATED METER TO WITHIN AWWA SPECIFICATION C703 FOR FIRE SERVIGE TYPE METERS.

SERVICING: $420.00
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] !
Coulter Water Meter Service Inc /
P.O. Box 218, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report
New P.O, 303511 Old PO, 303511 Invoice No 29175 REGNIA Service Date 10/13/2005
Invoiced To  REG. MUNICIPALITY OF NIAGARA Job Address BEVAN HEIGHTS
2201 ST. DAVIDS ROAD Acect No METER #3
P.O. BOX 1042 Occupant  AREA #1
THOROLD ONTARIO Contact ~ HERB MARACLE 905-295-4831
L2V 4T7 CANADA Cust Cbntact TONY ACCETTOLA
Service Provided By: PARSONS / OSTROWALKER
Meter Mfy  INVENSYS Loeation CORNER OF BEVAN & MELROSE
Size Type  6"F/S Test Fittings 2" TEST PORT
Reg Unit ECR 5M3 Chamber Y Job Completed Vi
Serial No 16438770
Meter Running On Arrival - Meter Reading
Meter Sealed On Arrival As Found After Service
Bypass Sealed On Arrival HF OUT
IfNO, Was It Open [ HF IN Q01065 001070
Mir Running On Departure LF oUT
" “r Valves Sealed On Departure LFIN 073001 073004
Broken Valves Tagged L
Static PSI 100 Residual PST 20 At 443 Rate Of Flow 40 At 115 PM
As Found TEST RESULTS After Service
R.Q.F. QTY HIGH Low TOTAL R.Q.F. QTY HIGH LOwW TOTAL %
.51LPS 1000.40 0.00 101Q.OO 1010.00 0.00 0.00 0.00 0.00 f #Num!
28 1LPS 4210.00 3560.00 600.00 4160.00 0.00 0.00 0.00 0.00 § #Num!
12.6 LPS 2007.00 1406.00 580.00 1880.00 0.00 0.00 0.00 0.00 § #Num!
28LPS 1003.00 40.00)  9s0.00]  1000.00 0.00 0.00 0.00 0.00 b
Meter Runs At Min, Flow Meter Runs At Min. Flow M

Comments METER PRETESTED WITHIN SPEC!FICATIONS,

SERVICING:

$420.00



Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

New P.O, 301743 01d P.O. 303511 Invoice No 28793 REGNIA Service Date 5/4/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address PORT ROBINSON TRANSFER STATION

2201 ST. DAVIDS RCAD Acct No METER #2

P.Q. BOX 1042 Occupant  AREA #1

THOROLD ONTARIO Contact HERB MARACLE 905-295-4831

L2v 477 CANADA

Cust Contact TONY ACCETTOLA
Service Provided By: 5. PATE/D. JONES

Meter Mfg ~ INVENSYS Location 1795 THOROLD TOWN LINE

Size Type 6" F/S Test Fittings 2" TEST PORT

Reg Unit HSPU 103 Chamber Y Job Completed

Serial No 1413619

Meter Running On Arrival Meter Reading

Meter Sealed On Arrival As Found After Service

Bypass Sealed On Arrival HF OUT

If NO, Was It Open ] HF IN 061815 061825

Mtr Running On Departure LF¥ OUT

Mitr Valves Sealed On Departure LFIN 20612.3 20615.0

Broken Valves Tagged ]

Static PSI 100 Residual PSI 30 At 450 Rate Of Flow 40 At 5:30 PM

As Found TEST RESULTS After Service
R.G.F. QTy HIGH LOW TOTAL % R.Q.F. QTyYy HiGH LOW TOTAL %
3 GPM 100.00 0.00 100.50 100.50 100.50 0.00 0.00 0.00f 0.00§ #Num!
450 GPM 5000.00 4415.00 638.00 5053.00 101.06 0.00 0.00 0.00 0.00f #Num!
200 GPM | 3000.00Q .. 2220.00F. ...798.00 . 3018.000 ..100.680 e - 0.00 0.00 0.00f - 0.00f #Num!
55 GPM 1000.00] 27500 695.00]  g7o00f  97.00 0.00 0.00 0.00 0.00lsnum
Meter Runs At Min, Flow Meter Runs At Min. Flow ]

Comments METER PRETESTED WITHIN AWWA SPECIFICATION 703 FOR FIRE SERVICE TYPE METERS.

SERVICING: $420.00



Coulter Water Meter Service Inc. -

P.0. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860 7
Service Order/Report

New P.O. 303511 0Old P.O, 303511 Invoice No 29175 REGNIA Service Date 10/13/2005

Inveiced To REG. MUNICIPALITY OF NIAGARA Job Address PORT ROBINSON TRANSFER STATION

2201 ST. DAVIDS ROAD Acct No METER #2
P.O. BOX 1042 Oceupant AREA #1

THOROLD ONTARIO Contact HERB MARACLE 905-295-4831
LoV 4T7 CANADA

Cust Contacf TONY ACCETTOLA
Service Provided By: PARSONS / QSTROWALKER :

Meter Mfg  INVENSYS Location 1795 THOROLD TOWN LINE
Size Type ~ 6"F/S Test Fittings 2" TEST PORT
Reg Unit HSPU 1M3 _ Chamber Yo Job Completed
Serial No 1413619
Meter Running On Arrival Meter Reading
Meter Sealed On Arrival As Found After Service
Bypass Sealed On Arrival HF OUT
If NO, Was It Open [ HF IN 072485 _ - 72491
Mtr Running On Departure LF OUT
'r Valves Sealed On Departure LF IN 17476.1 17478.7
Broken Valves Tagged 0
Static PSI 100 Residual PSI 25 At 570 Rate Of Flow 65 At 11:15 PM
As Found TEST RESULTS After Service
R.O.F. QaTty HIGH Low TOTAL % R.O.F. QTy HIGH Low TOTAL %
.32 LPS 100.20 0.00 99.060 §9.00 98.80 0.00 0.00 0.c0 0.00 § #Num!
F36 LPS 5503.00 4875.00 642.50 5517.50 100.26 0.00 0.00 0.00 0.00 #Nu_m!
12.6 LPS 2625.00 1875.00 780.50 2655.50 101.186 0.00 0.cof 0.00 0.00F #Num!
2.8LPS 1005.00 35.00f 96350 99850f 9935 0.00 0.00 0.00 0.00 dsnum
Meter Runs At Min: Flow Meter Runs At Min. Flow ]

Comments METER PRETESTED WITHIN SPECIFICATIONS.

SERVICING: $420.00



Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

New P.Q. 301678 Old P.O. 303511 Invoice No 28793 REGNIA Service Date 5/4/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address MEWBURN ROAD
2201 ST. DAVIDS ROAD Acct No METER #4
P.O. BOX 1042 Occupant AREA #1
THOROLD ONTARIO Contact HERB MARACLE 905-295-4831
Al A
Lav 417 CANAD Cust Contact TONY ACCETTOLA
Service Provided By;  S.PATE/D. JONES
Meter Mfg  INVENSYS Location MEWBURN RD SOUTH OF QEW
Size Type 4" SRH Test Fittings 2" TEST PORT
Reg Unit ECR 5M3 Chamber Y Job Completed
Serial No 1502170
Meter Running On Arrival Meter Reading
Meter Sealed On Arrival As Found After Service
Bypass Sealed On Arrival HF OUT
If NO, Was Tt Open 1 HF IN 130104 130113
Mtr Running On Departure LF OUT
Mtr Valves Sealed On Departure LFIN
Broken Valves Tagged L]
Static PSI 100 Residual PSI 80 At 100 Rate Of Flow 30 At 2,30 PM
As Found TEST RESULTS After Service
R.O.F. QTY HIGH LOW TOTAL % R.O.F. QTY HIGH LOwW TOTAL %
4 GPM 100.00 0.00 78.00 78.00 78.00Qk 4 GPM 100.00 0.00 101.00 101.00f 101.00
100 GPM 1600.00 101.00 0.00 101.60 10.10Q§ 100 GPM 1000.00ﬂ 1005.00 Q.OO 1005.00F 100.50
50 GPM: ..1000.c0F 1013.00 0.00 1013.00' 101.30Q§ 50 GPM 1000.00 1011.00 0.00 1011.00§ 101.10
24 GPM 1000.00 98.00 0.00 98.00 2.80l§ 24 GPM 1000.00  @82.00 0.00 982.00§ 98.20

Meter Runs At Min. Flow

U

Meter Runs At Min. Flow

Comments PRETESTED, REPAIRED AND CALIBRATED METER TO WITHIN AWWA SPE

SIDE COORDINATOR GEAR CLUSTER WORN. REPLACED COCRDINATOR.

PARTS AND REPAIR TIME TO BE INVOICED SEPARATE.

SERVICING: $394.00

CIFICATION G702 FOR COMPCUND METERS. SMALL



Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

i

T e

New P.O, 303511 Old P.O. 303511

Invoice No 29175

REGNIA

Service Date

10/13/2005

Invoiced Te REG. MUNICIPALITY OF NIAGARA Job Address
2201 ST. DAVIDS ROAD Acct No METER #4
P.O. BOX 1042 Occupant  AREA #1
THOROLD ONTARIO
Contact
Lav 477 CANADA

MEWBURN ROAD

HERB MARACLE 905-295-4831

Cust Contact TONY ACCETTOLA

Service Provided By:  PARSONS / OSTROWALKER

Meter Mfg  INVENSYS Location  MEWBURN RD SOUTH OF QEW
Size Type 4" SRH Test Fittings 2" TEST PORT
Reg Unit ECR 5M3 Chamber Y Job Completed
Serial No 1502170
Meter Running On Arrival ] Meter Reading
Meter Sealed On Arrival As Found After Service
Bypass Sealed On Arrival . HFOUT 146765 146770
- If NO, Was It Open [ HF IN 146767 146770
Mir Running On Departure LF OUT
: r _Valves Sealed On Departure LFIN
Broken Valves Tagged £
Static¢ PSI 110 Residual PSI 100 At 100 ‘Rate Of Flow 65 At 3:15 PM
As Found TEST RESULTS Afier Service
R.C.F. aTy HIGH Low TOTAL QTyYy HIGH LOW TOTAL T %
25 LPS 100.00 0.00 0.00 0.00 100.30 0.00 100.70) 100.70 [ 100.40
6.3 LPS 1000.00 0.00 0.00 0.00 1001.00 1000.00 0.60 1000.00§ 99.90
3.21PS 1000.00 0.00 .00 0.00 1001.00 1010.00 0.00 1010.00 | 100.90
1.3LPS lcoo.coy - 0.00 ¢.00 0.00 1005.00f 1010.00 o.00f  1010.00 J100.50
Meter Runs At Min. Flow ] Meter Runs At Min. Flow

Comments PRETESTED, REPAIRED AND CALIBRATED METER TO WITHIN SPECIFICATIONS,

SEE SEPARATE INVOICE FOR PARTS AND REPAIR TIME.

SERVICING: $394.00



Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860

Service Order/Report
New P.O. 302638 Old P.O. 30513 Invoice No 28792 REGNIA Service Date 5/20/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address SCHMON PKWY @ ST. DAVIDS ROAD
2201 ST. DAVIDS ROAD Acct No METER #10
P.O. BOX 1042 Oceupant AREA #3
THOROLD ONTARIO Contact PAUL COLEMAN 905-684-5353
L2V 477 CANADA Cust Contact TONY ACCETTOLA
Service Provided By:  J. OSTROWALKER
Meter Mfg  INVENSYS Location MODULE TESTED IN SHOP
Size Type 10" W-5500 Test Fittings MODULE EXCHANGE
Reg Unit HSPU 10M3 Chamber N Job Completed
Serial No 1194818
Meter Running On Arrival M Meter Reading
Meter Sealed On Arrival ] As Found After Service
Bypass Sealed On Arrival L HF OUT
If NO, Was It Open n HF IN 663420X 663424X
Mtr Running On Departure ] LF OUT
tr Valves Sealed On Departure i LFIN
Broken Valves Tagged L1
Static PST 0 Residual PS¥ 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
R.QO.F. QTy HIGH LOW TOTAL I % R.O.F. QTy HIGH Low TOTAL %
600 GPM 10128.000 10150.00 0.00 10150, 00 100.22 0.00 0.00 0.00I 0.00§ #Numl
200 GPM 10039.00§ 10010.00 0.00 10010. 00| 99.71 0.00 0.00 0.00I 0.008 #Num!
100 GPM 10281.00Q 11050.00 0.00 11050. 00| 100.63 0.00 0.00 O.DOI 0.00§ #Num!
50 GPM 5003.00 5000.00 0.00 5000.00 89.94 0.00 0.00 0.00 0.00 8 #Num!

Meter Runs At Min. Flow

Meter Runs At Min. Flow

]

Comments

METER PRETESTED WITHIN AWWA SPECIFICATION C701 FOR CLASS Il TURBINE METERS.

SERVICING: $341.00




Coulter Water Meter Service Inc.

P.0O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860

Service Order/Report
New P.O. 301678 0ld P.O. 30513 Invoice No 28792 REGNIA Service Date 5/20/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address TUPPER DRIVE REVERSE
2201 ST. DAVIDS ROAD Acct No METER #10
P.0C. BOX 1042 Occupant AREA #3
THOROLD ONTARIO Contact PAUL COLEMAN
L2V 4T7 CANADA Cust Contact TONY ACCETTOLA
Service Provided By:  J. OSTROWALKER
Meter Mfg  INVENSYS Location  MODULE TESTED IN-SHOP
Size Type 10" W-5500 Test Fittings MODULE EXCHANGE
Reg Unit HSPU 10M3 Chamber N Job Completed
Serial No 11115859
Meter Running On Arrival M Meter Reading
Meter Sealed On Arrival ] As Found After Service
Bypass Sealed On Arrival [ HF OUT
IfNO, Was It Open O HF IN 008335X D08338X
Mtr Running On Departure ] LF OUT
tr Valves Sealed On Departure [ LF IN
Broken Valves Tagged Ll
Static PSI 0 Residual PSI 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
I R.O.F. QTY HIGH LOW TOTAL l % R.O.F. QTY HIGH LOW TOTAL %
I 600 GPM 12199.004 12050.00 0.00 12050.00' 98.78 0.00 0.00 0.004 0.00] #Num!
l 200 GPM 10003.00§ 10000.00 o.00f 10000.00| 9%.97 0.00 0.00 Q.00 0.008 #Num!
100 GPM 10402.004 10300.00 0.00 10300.00' 99.02 0.00 0.00 0.00 0.00] #Num!
50 GPM 5001.00 5004.00 0.00 5000.00 99.08 0.00 0.00 0.00 0.00 #Num!
Meter Runs At Min. Flow O Meter Runs At Min, Flow L]

Comments METER PRETESTED WITHIN AWWA SPECIFICATION C701 FOR CLASS Il TURBINE METERS.

SERVICING: $341.00




Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860

Service Order/Report

New P.O. 301678 Old P.O. 30513 Invoice No 26792 REGNIA Service Date 5/24/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address FRONT ST THOROLD FLUORIDE
2201 ST. DAVIDS ROAD Acct No METER #9
P.0. BOX 1042 Occupant  AREA#3
THOROLD ONTARIO Contact PAUL COLEMAN 905-684-5353
L2V 4T
7 CANADA Cust Contact TONY ACCETTOLA
Service Provided By: .. OSTROWALKER
Meter Mfg  INVENSYS Location MODULE TESTED IN-SHOP
Size Type 8" W-2000 Test Fittings MODULE EXCHANGE
Reg Unit HSPU 1M3 Chamber N Job Completed
Serial No 28871662
Meter Running On Arrival [ Meter Reading
Meter Sealed On Arrival ] As Found After Service
Bypass Sealed On Arrival [ HF OUT
IfNO, Was It Open ] HF IN 507107 507127
_Mtr Running On Departure ] LF OUT
/
.tr Valves Sealed On Departure L] LFIN
Broken Valves Tagged L
Static PSI 0 Residual PSI 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
R.OF. QTY HIGH LOW TOTAL % R.O.F. QTY HIGH LOW TOTAL %
600 GPM 5053.00 5135.00 0.00 5135,00' 101.6234 600 GPM 5042.00 5105.00 0.00 5105.00f 101.25
200 GPM 2133.00 2155.00 0.00 2155.00' 101.034§ 200 GFPM 2024.00] 2035.00 0.00 2035.00f 100.54
100 GPM 1008.00 1015.00 0.00 1015.00! 100.69)§ 100 GPM 1007.00 1010.00 0.001 1010.000 100.30
20 GPMm 1002.00§  995.00 0.00p 995008  99.30f§59 GPm 1001.00|]  985.00 .00  9ss.00f 9840
Meter Runs At Min. Flow ] Meter Runs At Min. Flow ]

Comments

SERVICING: $341.00

PRETESTED AND CALIBRATED METER TO WITHIN AWWA SPECIFICATION C701 FOR CLASS Il TURBINE METERS.




Coulter Water Meter Service Inc.

P.O. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

New P.O. 302638 Old P.O. 30513 Invoice No 28792 REGNIA Service Date 5/20/2005
Invoiced To REG. MUNICIPALITY OF NIAGARA Job Address GLENDALE AVENUE @ COON ROAD
2201 ST. DAVIDS ROAD Acct No METER #7
P.0. BOX 1042 Occupant ~ AREA#3
THOROLD ONTARIO Contact PAUL COLEMAN 905-684-5353
L2y 4
v 4Ty CANADA Cust Contact TONY ACCETTOLA
Service Provided By:  J. OSTROWALKER
Meter Mfg  INVENSYS Location MODULE TESTED IN-SHOP
Size Type 10" W-5300 Test Fittings MODULE EXCHANGE
Reg Unit HSPU 10M3 Chamber N Job Completed
Serial No 1182334
Meter Running On Arrival L] Meter Reading
Meter Sealed On Arrival il As Found After Service
Bypass Sealed On Arrival (] HFOUT
If NO, Was It Open ] HF IN 939682X 939686X
Mtr Running On Departure O LF OUT
{  .tr Valves Sealed On Peparture ] LE IN
Broken Valves Tagged ]
Static PSI 0 Residual PSI 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
R.O.F. QTYy HIGH LoOw TOTAL I % R.O.F. QTyY HIGH Low TOTAL %
600 GPM 10125.00Q 10100.00 0.00 10100.00' 99.75 .00 0.00 0.00 0.00§ #Num!
200 GPM 10008.00] 10000.00 0.00 10000.00' 99.94 0.00 0.00 0.00 0.00] #Num!
100 GPM 10006.004 10050.00 0.00 10050.00| 100.44 0.00 0.00 0.00 0.00f #Num!
50 GPM 5820.00f  5800.00 0.0 seoo0of 966 0.00 0.00 0.00 0.00#numi
Meter Runs At Min. Flow O Meter Runs At Min. Flow ]

Comments

SERVICING: $341.00

METER PRETESTED WITHIN AWWA SPECIFICATION C701 FOR CLASS |l TURBINE METERS.




p

Coulter Water Meter Service Inc.

P.C. Box 216, Strathroy, Ontario N7G 3J2 (519) 245-5860
Service Order/Report

New PO, 301678 0ld PO, 30513 Invoice No 28792 REGNIA Service Date 5/20/2005
Invoiced To  REG. MUNICIPALITY OF NIAGARA Job Address SUNNY'S GAS BAR
2201 ST. DAVIDS ROAD Acct No METER #8
P.O. BOX 1042 Occupant AREA #3
THOROLD ONTARIO Contact PAUL COLEMAN 905-684-5353
L2V 4T7
2 CANADA Cust Contact TONY ACCETTOLA
Service Provided By:  J. OSTROWLAKER
Meter Mfg  NEPTUNE Location FULL METER TESTED IN-SHOP
Size Type  2"T10 Test Fittings FULL METER EXCHANGE
Reg Unit DIRIG Chamber N Job Completed
Serial No 4745830
Meter Running On Arrival L] Meter Reading
Meter Sealed On Arrival ] As Found After Service
Bypass Sealed On Arrival | HF OUT
I NO, Was It Open ] HF IN 000888 000893
“Mitr Running On Departure ] L¥ OUT
tr Valves Sealed On Departure ] LF IN
Broken Valves Tagged [
Static PSI 0 Residual PSI 0 At 0 Rate Of Flow 0 At
As Found TEST RESULTS After Service
R.O.F. QTY HIGH LOwW TOTAL %o R.O.F. QTy HIGH LoOw TOTAL %
100 GPM 1000.00 990.00 0.00 990.00 89.00 0.00 0.00 0.00 0.00) #Num!?
50 GPM 1000.00 1010.00 0.00 1010.00' 101.00 0.00 0.00 0.c0 0.00] #Num!
25 GPM 1000.00 1000.00 0.00 1000.00' 100.00 0.00 0.00 0.00 0.00] #Num!
2 GPM 1000.00 975.00 0.00 975.00 87.50 0.00 0.00 0.00 0.008 #Num!
Meter Runs At Min. Flow L] Meter Runs At Min. Flow i

Comments METER PRETESTED WITHIN AWWA SPECIFICATION C700 FOR DISPLACEMENT TYPE METERS.

SERVICING: $105.00
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Analysis background

Customer meters are the cash register of the utility and are responsible for
ensuring an equitable distribution of water volume and income throughout
various different customer classes within a utility and as such it is extremely
important to analyze the accuracy of the meters on a regular basis and
where necessary make repairs or replace groups of meters. In addition to
being the cash register meters are responsible for a large amount of
consumption data which can be used for other engineering functions such as
hydraulic models and in this case the annual water balance which is used to
disaggregate components of consumption, apparent loss and real loss in
order to identify appropriate and efficient intervention programs for each loss
type and volume.

Using AWWA test flows and volumetric participation to identify
weighted average accuracy for water balance purposes

Data has been imported into our analysis programs and analyzed using the
volume weighted percentages suggested in AWWA manual M36 table 2-7 for
small meters and table 2-10 for large meters. It should be noted that further
improvements to this analysis could be made by data logging samples of
meter consumption profiles and applying them to the weighted average
calculations as opposed to using the suggested values in M36* and M62.

AWWARF Project No. 418 Residential Water Use Patterns of 1993 states;
“Standards for domestic 5/8in. and 3/4in. water meters are based on a flow
range of 0.25gpm to 20gpm. The range is assumed to be typical of the
average domestic consumer. However, limited surveys of these domestic
water use rates have not, until now, adequately substantiated this range.”
Although the project concluded that “overall patterns of water use across the
range of hours and flow rates were remarkably stable across geographic
regions”

Based on AWWA published data the following weighted % volumes have
been used for the 5/8 inch and % inch meter weighted accuracy calculations.
There were no 1 inch meters in the test sample so these have not been
considered. In order to check if the volumes used in the M36 report are
representative Veritec has undertaken a detailed analysis of 1200 data
logged residential consumption profiles consisting of meters 5/8 to 1 inch in
diameter, which were undertaken as part of the national AWWARF REUWS
study in 1999°.

Lewater audits and leak detection” American water works association (AWWA)
manual of water supply practices M36 second edition 1999 page 20 table 2-7 (5/8
inch meters)

2«\Water meters-selection installation testing and maintenance” AWWA manual of
water supply practices M6 fourth edition 1999 page 60

3 “Residential end uses of water” American Water Works Association Research
Foundation 1999



Percent Renge Average Percent of
of Time Volume
(gpm) (gpm)
15% Low 0.50to 1 0.75 2%
70% Medium 1to 10 5.00 63.8%
15% High 10 to 15 12.50 34.2%

Table 1 percent of volume calculations used for small meters taken from AWWA M6
and M36 table 2-7

The results shown below in Table 2 clearly indicate that the M36 results are in
the right order of magnitude and that the volumes actually passed at the flow
rates used to generate the low flow test results are very small compared to
those volumes which pass at the medium and high test flow rates. It is
important to note that this data set included 100 profiles from an Eastern
Ontario utility.

Flow range
GPM Volume %
0-0.25 4,978.79 0.05
0.26 — 0.50 63,756.66 0.59
0.51 - 0.75 121,274.58 1.13
0.76 — 1.0 192,455.03 1.79
1.01 —10.0 7,835,760.04 72.77
> 10 2,549,331.51 23.68
Total 10,767,556.61 100.00

Table 2 volumes consumed at different flow ranges from AWWARF REUS

The percent of volume at each flow rate changes for larger meter sizes and
based on the same AWWA publication material available the following
percent of volume were used for the estimations of weighted meter accuracy
for large meters;

é Low 10%
é Medium 65%
é High 25%

It should be noted that larger customer meters are generally subject to a
wider variation of flow profile as the nature of demand can differ — Veritec
therefore reiterates the need to check a sample of flow profiles for the larger
meter class.

Statistics of the sample set and the meter population

Customer meter test data ranging from 5/8 inch to 6 inch was made
available from 3 cities within the Niagara Region as shown below:

é Town of Grimsby
é Niagara on the Lake
é Port Colborne



No information was provided as to whether or not the test samples were
representative of random samples so for Veritec analysis we have assumed
they are. Veritec recommends stratified random sampling of various meter
sizes for future more detailed analysis of economic meter maintenance.

Data supplied broken into small and large meter classes was as follows:

é Small meters are classed as 1 inch and less — 11 samples
é Large meters classed as 1.5 inch and more — 26 samples

The total meter population for the Niagara Region is as follows:

é Small meters - 104,848
é Large meters - 8,380

Results

The tables below show the first look at the weighted meter accuracy by
volume for small meters in Table 3 and for large meters Table 4.

Both sets of meters have an overall meter accuracy which is within the
AWWA recommended range. However upon review of the low flow accuracy it
can be seen that on average it is significantly below the recommended
AWWA range however using the volume weighted % contribution the lower
flows have little impact on the overall average.

= e il e ;Ie; Mggisljm Test Low
No. of Test Results 11 11 11
Average Accuracy 98.46% 99.84% 84.28%
Variance 0.001 0.000 0.089
Standard Dev 2.47% 1.80% 29.78%
95% Confidence 1.46% 1.06% 17.60%
Average Meter Error at each flow rate -1.54% -0.16% -15.72%
% of Consumption Volume Passed at Test Flow 34.2% 63.8% 2.0%
Contribution to Overall Average Meter Error -0.53% -0.10% -0.31%
Overall Meter Error -0.94%
Overall Meter Accuracy 99.06%

Table 3 First look meter accuracy for small meters

Veritec would suggest that the cities continue to review meter accuracy using
this component based approach paying particular attention to the medium
flow range which has most impact on the overall meter accuracy.

Once this starts to deteriorate then it is time to consider meter replacement
in the case of the smaller meters and meter replacement or repair in the case
of the larger meters.



Test Flow Rate ;Iegsr: Mggisljm '[ce)\s,:
No. of Test Results 26 26 26
Average Accuracy | 100.10% 99.50% | 92.54%
Variance 0.001 0.001 0.035
Standard Dev 2.25% 2.47% 18.59%
95% Confidence 0.87% 0.95% 7.15%
Average Meter Error at each flow rate 0.10% -0.50% | -7.46%
% of Consumption Volume Passed at Test Flow 25.0% 65.0% 10.0%
Contribution to Overall Average Meter Error 0.03% -0.32% -0.75%
Overall Meter Error -1.04%
Overall Meter Accuracy 98.96%

Table 4 First look meter accuracy for large meters

Confidence

Confidence in the test results has been calculated first for each of the test
flow rates used in this analysis and then secondly confidence in the overall
meter accuracy has been calculated for use in the annual water balance.

Both small and large meter tests sets display a small variance around the
mean for the medium and high flow rates and a larger variance around the
mean for the low flow results.

The small meter test sample has one stuck meter at the low flow rate which
makes a big difference to the small test set. Table 5 below shows the

difference in confidence if this meter is removed from the sample.

Test Flow Rate ;?SI: :/leesctl -Il__g\sle
No. of Test Results 10 10 10
Average Accuracy 98.48% 100.24% | 92.71%
Variance 0.001 0.000 0.012
Standard Dev 2.60% 1.31% 10.83%
95% Confidence 1.61% 0.81% 6.71%
Average Meter Error at each flow rate -1.52% 0.24% -7.30%
% of Consumption Volume Passed at Test Flow Rate 34.2% 63.8% 2.0%
Contribution to Overall Average Meter Error -0.52% 0.15% -0.15%
Overall Meter Error -0.51%
Overall Meter Accuracy 99.49%

Table 5 Confidence is increased in low flow tests if the stuck meter is removed

Confidence in that range of tests improves from 17.6% as shown in Table 3

to 6.7% as shown in Table 5.




This example indicates the influence that one stuck meter can have on a
sample test set, particularly when the test sample is small. Veritec would
recommend that a larger set of data is used for future more detailed analysis
and that stuck meters are removed from the test sets and the issue of stuck
meters is dealt with as a separate component of the water balance. Further
details can be supplied upon request.

Analysis by percentage meter error

Total pop (N) 104,848

Sample count (n) 10
Average registration % (AWWA method) 99.49%
Average meter error % 0.51%
Sample variance off % under-reg 0.0126
N-n 104,838
n-1 9

Var(Ybar) | 0.001396929
Sqgrt(Var(Ybar)) | 0.037375507
Zstat for 95% 1.96
Cl limits +/- of meter error % 7.33%
Table 6 Confidence in overall meter accuracy for small meters for annual water balance

As there has been no analysis of stuck meter frequency or response time to
replace stuck meters the stuck meter has been removed from the test set
and overall confidence increases from +/-17 to +/-7.3%. However this is still
a large range and could be improved by a larger test sample.

Analysis by percentage meter error

Total pop (N) 8,380
Sample count (n) 26
Average registration % (AWWA method) 98.96%
Average meter error % 1.04%
Sample variance off % under-reg 0.0357
N-n 8,354
n-1 25

Var(Ybar) | 0.001423053
Sqgrt(Var(Ybar)) | 0.037723377
Zstat for 95% 1.96
Cl limits +/- of meter error % 7.39%
Table 7 Confidence in overall meter accuracy for large meters for annual water balance

There were no stuck meters in the large meter test sample and therefore the
overall average accuracy and the confidence have been taken at face value.

Recommendations

This analysis serves as a first look at the impact of weighted overall meter
accuracy by small and large meter category and allows volumes of apparent
loss to be calculated in the annual water balance along with the confidence in



those volumes. Should the Region wish to refine this analysis in order to
improve confidence in the apparent loss volumes and also to build a stronger
business case for the correct meter accuracy intervention plan then Veritec
would suggest that ongoing analysis include the following tasks:

é Undertake flow profiling of key meter sizes and classes to
determine weighted volume components for low, medium and
high flow rates

é Undertake stratified random sampling and analysis of key meter
sizes

é Increase sample size to in excess of 30 for each class to be
analyzed

é Treat stuck meters separately and look at utility response time
to change out to calculate volume for annual water balance
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Non-Revenue Water Trends
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Cubic Meters per Month

Illustration of Non-Revenue Water in 2005 *, Fort Erie
(* All meters appear to be read monthly)
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Veritec Consulting Inc.



Cubic Meters per Month

lllustration of Non-Revenue Water in 2005 * , Grimsby
(* Monthly Billing for Grimsby based on a combination of monthly reads and 3 times annually reads)
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Veritec Consulting Inc.



Cubic Meters per Month

Illustration of Non-Revenue Water in 2005 *, Lincoln
(* All meters appear to be read monthly)
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Cubic Meters per Month

lllustration of Non-Revenue Water in 2004 *, Niagara Falls
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Cubic Meters per Month

lllustration of Non-Revenue Water in 2005 *, Niagara-on-the-Lake

(No metering data beyond annual value provided)
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Cubic Meters per Month

250,000

lllustration of Non-Revenue Water in 2005 *, Pelham
(* No metering data beyond annual value provided)
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Cubic Meters per Month
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lllustration of Non-Revenue Water in 2005 *, Port Colborne
(* Monthly Billing for Port Colborne based on a combination of monthly reads and quarterly reads)
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Cubic Meters per Month

lllustration of Non-Revenue Water in 2004*, St. Catharines

(* Monthly Billing for West Lincoln based on a combination of monthly reads and quarterly reads)
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Cubic Meters per Month

lllustration of Non-Revenue Water in 2005 *, Thorold
(No metering data beyond annual value provided)
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Cubic Meters per Month
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Illustration of Non-Revenue Water in 2005 *, Welland
(No data provided for 2005 / partial data for 2004)
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Cubic Meters per Month

Illustration of Non-Revenue Water in 2005 *, West Lincoln

(* Monthly Billing for West Lincoln based on a combination of monthly reads and quarterly reads)
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Appendix D: Component Analysis to Calculate Unavoidable Annual Real Losses
Mains: assumed new burst frequency 13/100 km mams/year at 50m pressure
®  95% of events reported, 5% unreported
» Reported mains leaks average 864 m’ loss each (12 m’/hr for 3 days, or equivalent)

*  So loss/km/year from reported mains leaks = 864 x 13 x0.95/100 =107 m’/kmy/year

» Unreported mains leaks average 7200 m’ loss each (6 m*/hr for 50 days, or equivalent)

e So loss/km/year from unreported mains leaks = 7200x 13 x 0.05/100 = 47 m’km/year

e Background leakage: 20 Vkm/hour for 365 days = 175 m’/km/year
Total for mains at SOm pressure =329 m’/km/vear

Service Connections: assumed new leak frequency 5/1000 connections/vear at 50m pressure

e Data split into *main to property line’ (3/1000 conns/year at 50m pressure) and ‘after property line’
2/1000 conns/vear, for 15m average length of unmetered underground private pipe)

e 75% of events reported. 25% unreported

e Assumed flow rate for all new leaks is 1.6 m3/hr at S0m pressure

Service Connections, Main to property line

» Reported leaks (main to property line) average 307 m’ loss each (1.6 n’/hr for 8 days)

e So loss/conn/year from these reported leaks = (307 x 3 x 0.75)/1000 = 0.7 m’/comn/year
e Unreported leaks (main to property line) average 3840 mr’ loss each (1.6 m’/hr for 100 days)

e So loss/conn/year from these unreported leaks = (3840 x 3 x 0.25)/1000 = 2.9 m’/conn/year
e Background leakage (main to property line) =1.25 l/conn/hr for 365 days =11.0 1’/conn/year

Total for service connections, main to property line = 14.6 m’/conn/year
Service Connections. private underground pipe between property line and meter
e Reported leaks (15m private pipe) average 346 m’ loss each (1.6 m’/hr for 9 days)

e So loss/conn/year from these reported leaks = (346 x 2 x 0.75)/15 = 35 m’/km/year

e Unreported leaks (15m private pipe) average 3878 nr’ loss each (1.6 m’/hr for 101 days)

e So loss/conn/year from these unreported leaks = (3878 x 2 x 0.25)/15 = 129 m’/knv/'year

e Background leakage = 0.5 l/conn/hr for 15m/connection for 365 days = 292 m’/kmv/'year
Total for 15m private pipe, property line to customer meters = 456 mr'/kmv/'year

Table Al: Summary of Unavoidable Annual Real Losses Component Analysis at 530m pressure

Infrastructure Component Background Reported Unreported Total —Units

Leakage Leaks Leaks
Mains 175 107 47 329 M /km mains/yr
Service Connections, mains to 11.0 0.7 2.9 14.6  M3/service
property line connection /vr
Underground pipe. where customer M3/km of pipe/
meter is located after property line 292 35 129 456  vyear

In Table 4 of Lambert et al (1999), the above figures were multiplied by 1000 (to convert to litres), divided
by 365 (to convert to average daily values) and divided by 50 metres (to present the figures ‘per litre per day
per metre of pressure’, assuming a linear pressure:leakage relationship). These are shown Table A2 below.,

Table A2: Summary of Unavoidable Annual Real Losses Components in AQUA Paper Format

Infrastructure Component Background Reported  Unreported Total Units
Leakage Leaks Leaks

Mains 9.6 5.8 2.6 18.0 Vkm mains/day/
metre of pressure

Service Connections, mains to 0.60 0.04 0.16 0.80 l/service conn/

property line day/m. pressure

Underground  pipe, where km of pipe/

customer meter is located after 16.0 1.9 71 25.0 day/ metre of

property line pressure
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCales’ Standard | Version 1a 2nd Dec 2005 Canada
ANNUAL WATER BALANCE CALCULATION IN TWA MAT, WITH 95% LTS Data entry Defaulls Calculated Values From another Worksheet
shoutd be based ona 1 h period fee all aspecis of the worksheet 1o luncllen comeetly Currency = sc Vehmauoits] and o’
Uity {Tewn of Fort Erie M““gﬁ;,‘:“"m“ os owviz008 1o 01012006 . 5 |days
System [Whole System w":‘;‘:::';'::‘, hoe No Cateudstion by Stews Censor Date 4Dec6
]
] WATER BALANCE GALCULATIONS W AL peaF Ll
g8 elume in ey REVENUE WATER
g = - Reiod | coridence | Varlance
E , WA Terminology Limin as #/- %] %ol System | Caleuated Value of NRW as % of System
2 |COMPONENTS OF WATER BALANCE M Input Valume Running Costs In Period
(WOS: Volume from for known errars) o 0.0% é g § ¥
A [Wi:Water Imported {corrected for knawn systamallc errars} sae8  20% 6391 100.0% = f‘ z'z E
=
SIV: SYSTEM INPUT VOLUME 521800 0% 6381 100.0% E £5 : § g
] E
BACEWater Exported ] 00% B E§ E E £
. 2 2
[WS: WATER SUPPLIED = SIV - BACE szteal ok 6381 oo | Esg =3 B
AR [BACH: Billed Authorised Consumplion: Metered Residenial 404,89 15% 679 65.2% g E & 3 % S
2 2 e
A ion: Metered Large Commerelal 5383 15% 7 10.3% iz 83 4
H - *
Metered 0 0.0% - < 5
[BACU: Billed foniL o 0.0% sCim3 | $Cx1000 %
NRW: NON-REVENUE WATER 12757 129% 7077 24.4% 04TT1 6087 0.0%
A |UACH: Unbilled Aushorised Consumption: Metered 1 0.00% | ol WS ] 0% 04460 0.8 0%
UACU: Unbilled Estimated 33| s000% | ows 08|  soom un s0% 04450 164 oen
WL WATER LOSSES 10147 207% 11508 10.4% 04851 492.3 0.0%
©0  |UC: Unmdhorised Consimption: Estimated as| 1.000% ol WS s22]  s00% 177 10% 07300 3.1 no%
BC  |ALMUAY: Apparerd Loss - meler unde 050% | olBACHY LrA | I E U 0 [E 15500 26.5) 0.0%
BC |ALMUAZ: Apparent Loss - meler under-registration: Large Commorefal| 1.00% | of BACHMZ L I T 13 0% 1.5600 24 0.0%
ALMURS; Apparert Loss - meter undar-regisiration: :r:m:: 0.0 (] 0.0% 1.5500 2.0 0.0%
D |ALDCD Customer meter dala handling errors (] 0.0% 1.6500 0.0] 0.0%
AL:Sum ol APPARENT LDSSES 747|350 178 14% 0.9774 73.0) 0.0%
AL: REAL LOSSES 2400 225% 11685 18.0% 04460 419.2] 0.0%
%ol period system pressurized m 100.0% ] 5.0 |days Co#l ol running system in period =| $Cx1000
(CARL: CURRENT ANNUAL REAL LOSSES (when system is pressurized) 2.58[Mliday
- Valid ASSESSHENT OF UNAVOIDABLE REAL LOSSES, AND VOLUME AND COST OF
-k voLa || 75T CLs as POTENTIALLY RECOVERABLE REAL LOSSES
§2§ TEM INF DAT; UARLE ILI | PR
gdg %
oz cale? Motes: Il Lm and Lp are in fem and pressure Plsin metres
A |Lm: Mains Length, km 03,10 Yes 1.0% UBLin ftresthour = (20alme125xM+ 23xLplx sy’
A |Nh: Number of Fire Hydrants 1475 1.0% UARLin liiresiday = {18xlm+ 03xM+ 25xlplx P
AB  |Nb: Number of Separaicly Billed Properties 12008 20% OO O REAC M i SCx1000
AB :T::l“'l"u‘:ld ol {Ne, prop 1,000 20% il perdiy | inperiod | Inperied
Ns: Mo of billed Service Connections 12068 28% UBL: UNAVOIDABLE :
s = — e BACKGROUND LEAKAGE i = jlatd i3
[Ntz TO:‘I; I}::merul Service Conna {= Ne + Nuj, mains 1o 12180 Yes 28% ARL UNAVH g e 5 ! |
ANNUAL REAL LOSSES 2 i
DC: Densily of Cannections/ km of mains = Nsilm 40.2 20%
B |ip: 1o met 102 24% 3
g Average plpe length, property line Lo meter [m) cam,ﬁgﬁn::;s:gnmL e g o2 228
Lp: Total pipe lengh, property line Lo meter k) 123.40 7%
B [PA when system pressurised (psi 75.0 50% v
shioiacchidanddivtas e skl el Yes REALL L s=cnnL-mn: 161 508 2613 ELE
P: Average pressure when syslem pressurised (m} B30 B.0% 0558
5% CLleas| Lowest Highest
B = Bestestimate] s | Estimae | Estimate
Non Reverue Water Basic (WA Level 1, Findg) *of System Irput by Volume 244 12.% 0.2 T
Mon Revenue Water Basic WA Level 1, FindT} s ol System input by Valus 1L¥s
Beyl Op23 Pl s %% of Water Supplied (Distribution Systems) 1.4 ABA% 09 1.9
Apparert Losses (TWA Op23)
*4 ol System Inpit Volume (Bik Supply Systems) 14 28A% (1] 19
Be L vhen sy i 21 22.7% 163 259
RAeal Losses Basic (TWA Level 1, Op24)
mifkm of mains/day, when system pressurised 25 226% [ 104
Real Losses Detalled {IWA Level 3, Op 25) Infrastructure Loakage Index ILI (non-dimensional) 268 221% 2.04 azr

Comments:

Procoss Roliabikty Bands:
A - actual data
B - calculaled based on aclual dala

C - caleulated estimato
D - no data { dofault

|No casts for operating the system provided,

Total longth of watarmain allow for 3 m par hydrant

Rogion Billing Equation = 2T1 + 2T2 25 {Accuracy ranges bolween 97 and 101.6 percent)

Combinations, lor oxample, BIC may be used to illusirate a calculated estimate based on partial data
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tility | Town of Fort Erie

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PiFastCalcs’

Standard Version 1a | 2nd Dec 2005
01/01/2005] to [01/01/2008 365 days

Canada

System|Whele System

Real Losses and 95% Confidence Limits

Water Balance Components as % of System Input Volume

o
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1 3 5 7 & WM W@ B 17 1w x 2 25 27
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=120 A\ Logsee
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B 1.00 i
i ——Unavoidable OOther Billed
o
& 0.80 I \ Annual Real Auth.Consumption
£ [ \ Losses
= 0.60 = -
= ! \ OUnbilled Authorised
& 040 i \ —~— Unaveidabl o
0.20 Backg |
Leakage OApparent Losses
0.00 - T T i PH
0.0 1.0 20 3.0 4.0
Roal Losses In M| per day, OReal Losses
when systemn pressurised
NRW 3% by Volume; Comparison with International Data Set NRW % by Volume; Cemparison with North American Data Set
IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin38) IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin36)
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

A WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PlFastCalcs'
PlFastCalcs [~ Standard | Version 1a| 2nd Dec 2005 | Canada |Master.0000 |

Enter Licensee's name when issuing software
e

| THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTITUTE GUIDELINES I
—_,mm e

World Bank Institute (WBI) Guidelines
The World Bank Institute has recently introduced, into its NRW 1 raining Modules, a target mairix for Heal Losses management performance, based on real 1osses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs

which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing| Developed Calculated T 2 " z
Cauntiies | Countiies BAND ILI for this General description of Real Loss Manag Per T Categories for Developed and Developing
Countries
ILIrange | ILI range System
|Further loss reduction may be uneconomic unless there are shortages; careful analysis needed to identify
Less than 4] Less than 2 A
cost-effective improvement
Potential for marked improv its; consider p management, better active leakage control
4lo<d | 204 B & practices, and better network maintenance
Poor leakage record, tolerable only if water is plentiiul and cheap; even then, analyze level and nature of
8lo< 16 4to<8 Cc laal P I
ge and y leakage 1 n efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
[ WBI R lations for BANDS A B C D
System ILI compared with WBI Bands for developed countries Ilnuestiﬂate pressure mar t options Yes | Yes | Yes
llnuestigale speed and quality of repairs Yes | Yes | Yes
> lCheck ic intervention freq y Yes | Yes
=z n ] | |introduceimprove active leakage control Yes | Yes
[ -g - '. lIdentify options for improved maintenance Yes | Yes
- £ |
B -
e '.'F 3'. ! Assess Economic Leakage Level Yes | Yes
= H 5 |
% i % | Review break frequencies Yes | Yes
i |
! T . ’ : i Review asset management policy Yes | Yes | Yes
a
0 1 2 3 4 5 6 7 8 = Deal with deficiencies in manpower, training Yes | Yes
Infrastructure Leakage Index ILI

and communications
e System ILI s Upper Limit BAND A Islyear plan to achieve next lowest band Yes | Yes
= Upper Limit BAND B ——Upper Limit BAND C [Fundamental peer review of all activities Yes

GUIDELINE 2: The AWWA Water Loss Committee general guidelines for setting a target ILI (in lieu of having a determination of a system-specific economic
level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control

policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the
ELL (in terms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive.
Target ILI This

Water Resources Considerations Operational Considerations Financial Considerations
Range | System ILI
Available resources are greatly limited and Operating with s?‘stem Ieak.aga abm:re Phls Wate.r resources are_cos!lyr to develop or
e s level would require expansion of existing |pur ability to revenues via
1.0-3.0 27 are very difficult and/or environmentally e . s

infrastructure and/or additional water water rates is greatly limited because of

unsound to develop £ =
resources to meet the demand regulation or low ratepayer affordability

Water resources are believed to be sufficient

Existing water supply infrastructure Yatac tesaurces G b deslaped b
to meet long-term needs, but demand 9 q .p_p i purchased at reasonable expense; periodic
: . capability is sufficient to meet long-term : 2
3.0-5.0 management interventions (leakage |water rate increases can be feasibly
2 demand as long as reasonable leakage
management,water conservation) are = imposed and are tolerated by the customer
o - 3 management controls are in place S
included in the long-term planning population
: . S i liabili i i i - .
Water resources are plentiful, reliable, and URSrIor 1o |ah|itt?. capacity and |nteg_my of Cost to purchase or obtain/treat water is
50-8.0 ’ the water supply infrastructure make it
easily abstracted i = low, as are rates charged to customers
relatively immune to shortages
Graat Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
!hr::;(r) utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incr I goal to a ller long-term

target - is discouraged.

s of calculating an economic frequency of intervention for active leakage contral by regular survey have been been deve]opea and are ncluded m
the ALCCaI::s Standard scftware. This has allowed the development of the ELLCales standard software to caleulate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management} at the current operating pressure. However, calculation of the ILI does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low IL| is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs'

| Standard [ Version 1a 2ndDec 2005 | Canada |Master.0000

OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values | From another Worksheet
Utility [Town of Fort Erie 01/01/2005 [to 1/1/2006 Number of Days in Period| 365 [days
System IWhoIe System | Calculation by Steve Genser Date of calculati =| 7-Sep-06
| Total running costs as calculated below = | 0.0[$Cx1000 _ [Transfer this figure to Cell L30 of 'WaterBalance&Pis Worksheat |

Mate: The following definitions of annual system running costs should be considered as guidelines only. They are based on the Financial Definitions’ in pages 19 and
20 of the IWA 'Manual of Best Practice 'Performance Indicators for Watar Supply Services', {Alegre H, Hirer W, Baptista J.M. and Parena R, July 2000, ISBN 1

800222 27 2, WA Publishing: this report should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs SCx1000 SCx1000 INCLUDES
Importad watsr Raw watar 0.0 BULK SUPPLY IMPORTS: total payments for imported raw water
Treated water = BULK SUPPLY IMPORTS: total payments for imported treated water
Haw watar
Energy Troalmont 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Transmission : '
Distribution
; Outsourcing of technical or administrative services, such as consullants, contraclors undertaking
Qutsourcing : x ;
operational tasks, meter reading and accounting fees
External services: S;?:T':'aslﬁp?; ; e Licence faes on computer software and technical support by software companias
Qutsourcing Assaciated : > : . - .
; Costs of associated companies that are not included in other items
Companies
Third party Cperating costs of providing water services to third parties (other than the regulated water
services supply function) that are not included in other ftems
Premises Payments for leasing or renting premises
Vehicles |Payments for lsasing or renting vehicles
Leasing and Rentals Mobile Plant 0.0 Payments for lsasing or renting mobils plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Waler treatment All water treatment f:hamimis for water suppl\_._r that are not in HIRED AND CONTRACTED
Shanicals SFHVIQES and which are required for operation of sources, treatment plants, trar and
o — 0.0 distribution systems _
Other than & All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
enargy loperation of sources, treatment plants,ir: 1 and distribution sy
Taxes, levies and ; Any operating licences paid to a Government or municipal authority, abstraction charges, local
faas Alkmos 09 authority rates
Y
Exceptional earnings All Kinds ) Any exceptional income or expenditura from d i ir it subsidies, comp or
and losses - adjustments related to sales/writing off of fixed assets
Other diract costs Any other operating cosis (but excluding interest and taxation, on an aggregated basis)
Ganaral ard The aggregate direct cost of GENERAL AND SUPPORT AGTIVITIES (Manpower costs
Suppon excluded)
axpanditures
Other Operatin Costs directly associated with customer services that are not included in previous items, related
E dit 9 | Gustomer services 0.0 to customer accounting, reading of meters, debt revovery, costs of disconnactions,
xpenditures customers'enquiries and complaints handling.
- . Costs directly associated with scientific and laboratory sarvices and with the monitaring of quality
Seientific sérvices that are nol included in previous items
Cther business Costs directly associated with other businsss activities that are not included in previous ftems,
activities except for cost depreciation
Doubtful debts Charge/credit to the profit and loss for bad and doubtful debts
Sum of Operational|  All the above
i 0.0
Costs operational costs
Internal manpower Empl 0.0 [The sum of the total manpower costs of parmanent and temorary personnel, including
costs MgioyEntpoes. : employment-related social costs and banefits paid by the employer
c:z:{igii‘:rf.zzf % The summation of the amounts in each of the above cost categories that have been incurred in
AT the construction of new or rehabilitated assets
assels
Sum of Operational costs and
Total Running | Internal Manpowsr Costs, minus
] 0.0
Costs capitalised cost of self-
constructed assets

Comments:
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Appendix G

PIFastCalc Output
Grimsby

Veritec Consulting Inc.



'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

Process Roliabilly Bands:

A - actual data

B - calculated based on aclual data
C - calculated ostimate

D - no data / defaull

Purchase water from the reglon at $,0446 per euble metor

In 2004 LI Survey quoted as $1.54 por cubic maler applied 1

losses I b

Rogion supplied calculated based on three meters, i.e., 6T1 - 601 - 602 with meler calibration reports dated as foBows:
BT1 - August 15 and Nov. 2, 2005
601 - no calibation provided

60 - May 24, 2005

‘Wator Rales: $70.42 for the first 30.3 cublc metors; $3.28 por 4.55 cubic melors in oxcess of 30.3 cublc melers

Total length of walermain allow for 3 m per hydrant {Le., 841 hydrants x 3m = 2.523 km)

67 par cubic mater.

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs' Standard | Version 1a 2nd Dee 2008 Canada
ANNUAL WATER BALANCE CALCULATION 1N IWA STANDARD FORMAT, WITH 95% CONFIDENCE LIMITS Dala erdry Delauits Values From another
NeteiCaleulations should be based on a 12.manth pericd for all aspeets of the worksheet Lo luncticn correctly Currency = sc v"‘“"‘: urits W and m
Wity Town of Grimaty e el BBV oubi2008 1o oiforzons - 385 [dwe
System |Whale System m“m:::‘.:’:‘;:‘;"‘" ™ b Steve Genser Date 4Dec-06
. E WATER BALANCE CALCULATIONS —— ) FINANCIAL PEAFORMANCE INDICATORS FOR NOH-
H 6%, REVENUE WATER
8Z perod | eontidence | Variance
] 1WA Terminclogy Limit a3 +f- %] *uol System | Calcuated Value of NAW as % of System
£ |COMPCHENTS OF WATER BALANCE 1] Inpuat Valume Running Costs in Perlod
WES: Velume rem Own Sources known } [ 0.0% i K &
A | water ey errars) 206 a0 2420 100.0% 2 3 g E H
SIV: SYSTEM INPUT VOLLME a0 aom 2a23|  100on é gr | 3% 2
BACE Water Expaortod o 0% ) §§ £ £
WS: WATER SUPPLIED = SIV . BACE 206 0% 24z0]  100.0% E § H E % g
B [BAch:Billed Hetored Residential 522 1e% 256 son | $3% | 3 ‘E 8
B |BACM2: Billed Auhorised Consumption: Metered icl 7351 15% 2 22.8% iz 38 -
BACH3: Billed Autharised Consumption: Metered 0 0.0 = i § £
BACL: Billed o BT Y $Cm3 $Cx1000 %
NAW: NON-REVENUE WATER el 20% 77| a2 05611 267.2] B4%
A i Meterad I 0.07% | ol WS 21 o 0.1% 04460 0.9) 0.0%
€ |uAcu: Unsilled U d [ 1370% [ ol WS ar7|  soom 2 12% 04480 16.9) 05
WL WATER LOSSES 2528 208% 2808|  1oem 0.7077 2405 7%
UC: Unawthorised Consumption: Estimated as| 1.500% ol WS 483 soo 162 1.5% 1.5600 0.2 25%
B [ALMURY: Apparent Loss - meter nde 0.50% | etBACMI 108 Tem ] 0% 23200 244 ne%
B [ALMURZ: Apparent Loss - meter Lnder-registration: ] 1.00% | ol BACMZ 74 1% (] 0% 23200 17.2] 05%
[ALWURY; Apparert Loss - meler under-registration: ::m: 0.9) [] 0.0% o) 0.0%
O |ALDCD Customer meler cdata handling errors o 0% 0.0} (X
AL: Sum of APPARENT LOSSES 662l 365% 15| 2am 18380 1218 8%
AL: REAL LOSSES 2063 37.3% 2861 mo% 04460 127.7] 4.0%
*eol period system prossurized = 100.0% l 2650 |days ‘Cost of running system in period =| 66T $Cx1000
[CARL: CURRENT ANNUAL REAL LOSSES (when system is pressurized) 0.78|MUday
o gw Valid for ASSESSHMENT OF UNAVCIDABLE REAL LOSSES, AND VOLUME AND COST OF
g2 H SYSTEM INFRASTRUCTURE AND PRESSURE DATA UARLE ILI ’“:f—e: o POTENTIALLY RECOVERABLE REAL LOSSES
=g cale? Notes: Il Lm and Lp are in ke and pressure Pls in metres
A |Lm: Mains Length, km 128,30 Yes 1.0% UBLIn lireshowr = (20xLm+126xMi+ 33xlplx s’
A [Nh:Number ol Fire Hydrants {2 1.0% UARL in  litresfday = (Bxlm+ 0BxMNs 2[xlpjx P
B |Nb: Number of Separately Billed Propertios 8449 2.0% J— M i soxtoon [ o e
B r:;f::;o;lr:::::r:;; Connectlons (N5, main (o praperty 5P 2% LOSSES porcer: | Wpedod: | Inpesiod %
lis: Mo, of billed Servi o ] Z
€ [Mu: Humber of L:;n:: ::::::1 ;::-mm = A aﬁ%‘#&’.“@"&’?&“‘.‘fm o4z 18 9.3 T.%
M1: Total Number of Service Conns {= Ns + Nul, mains to 445 Yes 28% CAAHL LNAMOIOABLE
raperty line
:I’::Pl:i:illy ol Connections! km of mains = Ne/Lm 65,9 0% AMUALREN. st b & T i
B [Lp: Average pipe length, property line to meler {m) 10.2 24% ”RL;::LH‘:_%?;NM fi7e A Sl I
Lp: Total pipe length, property line to meter {km) 8518 e
B [P Averagep h {psi) 75.0 s0% LY €
e = ey T e o REALLOSSES = CARL-uARL| @17 g et JeRTe
1WA BEST PRACTICE PERFORMANCE INDICATER UNITS OF PERFEORMANCE WNDICATOR Bast enimat| S CLE 8| Lowest | Highest
Hon Reverue Waler Basic WA Level 1, Finds) *0f System Input by Volume 122 26.2% 50 154
Non Revernse Water Basic WA Level 1, FindT} % of System Input by Value 84 26.2% 62 106
Best Op2a Pl > *aof Water Supplied (Distribution Systems) 24 38.6% 13 28
flepeen LBy e ol Systom Input Velume (Bulk Supply Systems) 21 26.6% 13 2.8
Real Lossos Basic (WA Level 1, Op24) & - iskiobhbebhid s i il = 18
mkm of maina'day, whon system pressurised 6.1 A% Ex &4
Real Losses Detailed WA Level 3, Op 25) Inlrastructire Leakage Index ILI {non-dimensional} 132 M 0.82 181
Commonts:
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WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs

Standard Version 1a | 2nd Dec 2005 Canada
365 |days

Utility[Town of Grimsby | | _01/01/2005] to [01/01/2006
System|Whole System |
Real Losses and 95% Confidence Limits Water Balance Components as % of System Input Velume
3.00
—=—Cument
250 ™ Annual Real OWater Exported
= / \ Losses
3 200 J \ .
: BOther Billed
=== Linavoidabls .
g 1.50 h Annual Real Alth.Consumplion
2 \ Losses
E 100 OUnbilled Authorised
: L Ll coin
050 ¥ 3 Background
Leakage OApparent Losses
0.00 T -
0.0 0.5 1.0 1.5
Real Losses in Mi per day, D Real Losses
when system pressurised
NRW % by Vel ; Ci ison with Inter Data Set NRW % by Volume; Comparison with North American Data Set
IWA Level 1 (Basic) Fi ial P1for Non-R Water (Fin36) IWA Level 1 (Basic) Financial Pl for Non-Revenue Water (Fin36)
Mon-Revenue Water as % of System Input Volume NRW as % of System Input Volume: C lian data in blue
45 35
40 — 304 _ M.
F ) - W
E 4 AU g ==inlnli
%o HHHHH =2 o m-n-NH HE
g 1 : 00
EW mininlnlnintuininls =15' ' AR d=1ed=1ed=ted—1d—Li}
:: 15 Sttt [ i =
s £ 10 4——1-11-] DL LD LT
2 104 s s m UL S ELETETT 2 ¥
5 |'H'____,___...___________ su[T—— - S HHHHHHHHH
o il 111} . AL . v 0 . AL
1 3 5 7T 9 M 13 15 17 19 21 23 25 27 12 3 45 6 7 8 9 10 1112 13 14 15 16 17 16 18 20 21
| —$—Loworastimalo  —8—Best estimate  —a—Upper ““""?] [ ——tower osimale  —M—Best cslimale | —a— Upper ostimale

Real Losses in litres/service connection/day
(when system is pressurised)
Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Lires/service conn./day if Density of Connections > 20 per km of mains
All international data set have density of connections = 20 per km of mains
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Real Lesses in litres/service connection/day
when system is pressurised
Compared with North American data set, Canadian data in blue
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Livesisenvice connday if Density of Connections = 20 per km of mains
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Infrastructure Leakage Index ILI for Real Losses
Ci d with Inter | data set

IWA Level 3 (Detailed) Operational Pl for Real Losses (Op25)

Infrastructure Leakage Index ILI for Real Losses
Compared with North American data set, Canadian data in blue
IWA Level 3 (Detailed) Operational Pl for Real Losses (Op25)
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs'
PiFastCalcs | Standard [ Version 1a] 2nd Dec 2005 | Canada _ [Master.0000 | =1 Town of Grimsby

| THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WOEITJ) BANK INSTITUTE Z‘-UIDELINES ~ I

World Bank Institute (WBI) Guidelines
The World Bank Institute has recently introduced, into ils NRW Training Modules, a target matrix for Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D, The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each

Band, and appropriate recommended actions are as follows:
Developing| Developed Calculated o i i
Countries | Countries BAND ILI for this General description of Real Loss Management Perforf'nance Categories for Developed and Developing
Countries
ILl range | ILI range System
e — = - - > e
Less than al Less than 2 A a4 Further Ios_s rlt may be ur unless there are shortages; careful analysis needed to identify
|cost-effective improvement
Potential for marked improvements; consider pressure management, better active leakage control
4to<8 2to<4 B . =
practices, and better network maintenance
Poor leal record; tolerable only if water is plent_?r'ul and cheap; even then, analyze level and nature of
Bio=18 $lo<8 ¢ |leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction prog imperative and high priority
| WBI R jations for BANDS AalBsBlc]|]o
System ILI compared with WBI Bands for developed countries Ilnvestigate pressure g t options Yes | Yes | Yes
Ilnvestigate speed and quality of repairs Yes | Yes | Yes
= ICheck economic intervention freq y Yes | Yes
:__g f\ T Ilntmducdimprove active leakage control Yes | Yes
-E B — Ild&ﬂﬂf'f options for improved maintenance Yes | Yes
& 4+—F + ¢ —— —_—
g | /7 \ Assess Economic Leakage Level Yes | Yes
-g 2 1 IReview break frequencies Yes | Yes
=
! T j j j Review asset management policy Yes | Yes | Yes
0 1 2 8 4 5 & 7 8 3 Deal with deficiencies in manpower, training Yes | Yes
Infrastructure Leakage Index ILI and communications
—=—System ILI —— Upper Limit BAND A S-year plan to achieve next lowest band Yes | Yes
——Upper Limit BAND B = Upper Limit BAND C [Fundamental peer review of all activities Yes
GUIDELINE 2: The AWWA Water Loss Committee general gl:i-r.ielines for setting a target ILI (in lieu of having a determination of a sy pecific i

level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCale software to calculate short-term ELL for an active leakage control
policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (in terms of ILI} is unlikely to exceed 3.0, even where water is plentiful and inexpensive.

Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

i re e imi % 3 T S B i
Auallabie resousces ate greatly [inRed ad level would require expansion of existing |purchase; ability to increase revenues via

1.0-3.0 1.3 are very difficult and/or environmentally

unsound to develop infrastructure andfor additional water water rates is greatly limited because of
resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient Existing water supply infrastructure Water n can be developed or
to meet long-term needs, but demand capability is sufficient to meet long-term purchased at reasonable expense; periodic
3.0-5.0 t inter it (leakage water rate increases can be feasibly

demand as long as reasonable leakage

ement,water conservation) are i
anag : ) management controls are in place

included in the long-term planning

imposed and are tolerated by the customer
population

Superior reliability, capacity and integrity of]

Water resources are plentiful, reliable, and Cost to purchase or obtain/treat water is

5 i truct e i
5,090 easily abstracted b m..rater ‘s'.upply sl low, as are rates charged to customers
relatively immune to shortages
G Although operational and fi ial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective|
threa;e; utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term
an 8.

target - is discouraged.

e — ]
[Note: §1mpil?lea methods of calcu aling an economic lrequency of Intervention Tor active IeaEage control by regular survey have been been developed and are included in

the ALCCalcs Standard software, This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management) at the current operating pressure. However, calculation of the IL| does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PiFastCalcs' | Standard | Version 1a 2nd Dec 2005 | Canada _|Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values | From another Worksheet
Utility |Town of Grimsby 01/01/2005 [to 1/1/2006 Number of Days in Period
System ]Whale System Caleul by, A.N. Other Date of calcul
| Total running costs as calculated below = | 0.0[$Cx1000 __[Transfer this figure to Cell L30 of WaterBalance&Pis' Workshaet |

Note: The following definitions of annual system running costs should be considered as guidelines only. They are based on the ‘Financial Definitions' in pages 18 and
20 of the IWA 'Manual of Best Practice 'Performance Indicators for Water Supply Serviees', (Alegre H, Hirner W, Baptista J.M. and Parena R, July 2000, ISBN 1
900222 27 2, IWA Publishing: this repert should be consulted for further guidance as necessary.

Sub-total |Group total
Operational Costs SCx1000 $Cx1000 INCLUDES
Importad water Raw water 0.0 II_3ULK SUPPLY IMPORTS: total nts for imp_mrled raw water
Treated water BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy T;:::;T;’;én 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Distribution
Outsourcing Outsourcing of technical or administrative services, such as consullants, contractors undera king
operational tasks, meter reading and accounting fees
External services: S‘;:‘;?-:-es::c:p?: ; o Licence fees on computer software and technical support by software companies
Out i y———— -
- : = Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other than the regulated water
senvices supply function) that are not included in other items
Premises |Payments for leasing or renting premises
Vehicles |Payments for leasing or renting vehicles
Leasing and Rentals|  Mobile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equi t
Water reztmant All water treatment _chsmicals fc_-r water suppigf that are not in HIRED AND CONTHA(ETE_D
prisiricen 'SERVICES and which are required for operation of , reatment plants, 1 and
distribution systems
Purchases Cther than 0.0 All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy peration of treatment plants fransmission and distribution systems
Taxes, levies and All kinds 00 Any operating li paidtoa G nent or municipal authority, abstraction charges, local
fees : authority rates
Exceptional eamings Al kinds 50 Any exceptional income or expenditure from donations, investment subsidies, compensations or
and losses 2 adjustments related to sales/writing off of fixed assets
Other direct costs Any other operating costs {but excluding interest and taxation, on an aggregated basis)
Cieniaral #fid The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
support excluded)
expendilures
2 Costs directly associated with customer services that are not included in previous items, related
Cther Op_eralmg Customer services 0.0 to customer accounting, reading of meters, debt revovery, costs of di tions,
Expenditures e ‘enquiries and complaints handling,
i £ Costs directly associated with scientific and laboratory services and with the monitoring of quality
Soenthic sarvioas that are not included in previous items
Cther business Costs directly associated with other business activities that are not included in previous items,
activities except for cost depreciation
Doubtful debts Charge/credit to the profit and loss t for bad and doubtful debts
Sum of Operational|  All the above 0.0
Costs operational costs 3
Internal manpower The sum of the total manpower costs of permanent and temorary personnel, including
costs Employment costs | o0 employment-related social costs and benefits paid by the employer
c:;:ilf_::'::z:f Negative 0.0 The summation of the amounts in each of the above cost categories that have been incurred in
allocation the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- ¢
constructed assets

Comments:
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs’ Standard | Version 1a 2nd Dec 2006 Canada
ANNUAL WATER BALANCE CALCULATION IN TWA MAT, WITH 95% LTS Data eniry Defaulls Calculated Values From anciher Woekehoet
should be based on a 12-month period lor all aspects of the worksheet 1o lunction correetly Currency = s Velume unils Ml and m
Uity |Tawm of Lineeln “""""’W'mw"""”" os 01112005 Io U006 - 38 [eays
System |Whole System La ot i Ho Steve Genser Date 4Dec06
el
8 FINANCIAL PERFORMANCE INDICATORS FOR NON-
g3 WATER BALANCE CALCULATIONS Velume in e REVENUE WATER
) Period | contidencs | Variance
&8 WA Terminology Limit as of-% ol System | Caleulated Value of NAW o8 % of System
£ |COMPONENTS OF WATER BALANCE M Input Volume Rurning Costs In Period
WOS: Valume lrom Own Scurces (corrected for known systematie errors) (] 0.0% 5 .;a g 5
2=
A |WiwWater for ¥ ors) 20047 a0 1589 1000 | 2 g z3 H
2 =
SIV: SYSTEM INPUT VOLUME 26047) 20w 1589 100.0% ‘_E £s5 =4 2
e s - c
BACE Water Exported 0 0.0% B H % § ‘E 5
[WS: WATER SUPPLIED = 51V - BACE 26047 30% 1580 100.0% o § H = : kd
AB  [BACM1: Billed Authorised Consumplion: Metered Total 29|  15% 321 0.7 g2 ‘:. = 8
=3 ki
M2: [ P Metered 0 0.0% 2E H § ¥
& BE
[BACM3: Billed Authorised Consumption: Melered [ 48
BACU: Billed Autherl 0.0 o 0.0% soms | scxio00 %
NAW: NON-REVENUE WATER 2418 as5% 1616 2.0% 05216 1261 26%
A |UACH: Unbilled Auharised Consumplion: Metered |I 0.00% l ol W5 (] 0.0% 04460 0.0] o.0%
D |UACU: Unbilled Autherl U nl 1.260% [ aws 26| 100.0% 6 1% 04460 14.5] 4%
(WL WATER LOSSES 2082 A43.0% 2182 BO% 05334 116 a1z
D |UC:Unauthorised Consumplion: Estimated 33| 0:250% ol WS 65 1000% " 0.3% 1.2260 BG 0.2%
BT |ALMURY: Appasert Loss - meter under-registration: Tolal 0L60% ol BACH 14.3] 0% ] 0.5% 13260 189 6%
ALMURZ: Apparert Loss - meter undar-registration: ol BACH2 0.0 o 0% 1.3260 0.0] 00%
(ALMUR: Apparent Loss - meter under-registratica: :r::“uﬁ:r: 0.0 o o0 13260 oo oo
D [|ALDCD Customer meter data handling errors 0 0.0% 13260 o0 0.0%
AL: Sum ol APPARENT LOSSES 08 I 1 0.5% 13260 75 05%
RL:REAL LOSSES 1805|  asew 2204 7.2% 0.4450 840 24%
*eol pericd system pu-uulxed;l 100.0% I ;5.0 Idm Cotl of running system In period = I506.7| $Cx1000
CARL; CURRENT ANNUAL REAL LOSSES (when systom is pressurized) 0.52|MIfday
- — ASSESSMENT OF UNAVCIDABLE REAL LOSSES, AND VOLUME AND COST OF
g 5B ERA: UARLE L1 | 5% CLs as POTENTIALLY AECOVERABLE REAL LOSSES
2 -t
az® cale? Wates: If Lm and Lp are in m and pressure P is in metres
A Lm: Mains Length, km 9150 Yes 1.0% UBL in litrewheir = {20xLlm+126x N+ 33xlp)x fﬁsﬂ}‘j
A |1 Number of Fire Hydrants 532 1.0% UARL in litres/day = {18xlm+ 08xMN+ 2Bxlpjx P
A/B  |Nb: Number of Separately Billed Propertles s110 20% COMPONENT OF HEAL M Ml X000 [ e
A: Ratio of billed Service Connections (Ns, maln to property . LOSSES %
MB 110} to Blled Prepe () 1.000 20% perday | inpered | inpericd
Hs: No. of Lilled Service Connecticns 5110 28% UBL: UNAVCIDABLE o - o S
C  [Nu: Number ol Unbilled Servico [] LEAKAGE
M Tatal Number ol Service Conns {= Ne + Nu), makns te 3
property line ! w SHe e s UL S URAVORAGLE 032 18 527 201%
ANKUAL REAL LOSSES ; e
DE: Density of Connections! km ef mains = Hs/Lm 55.8 20%
B ' Aver length, property line 1 ter (m] 0.2 2% :
Lp: age pipe length, property o meter (m) “uﬁ::?:m A:.NLMI. Sy T 840 e
Lp: Total pipe length, preperty line to meter (ke 5212 AT OF3E
c  P:Aw essure wh; em pressurised (psi 65.0 20.0%
€rage pressire when syslom pressurised psi) Yes P"H ;ﬂg‘;ﬂa‘;’fmﬁﬁ:‘éf .19 70 a4 135.0%
P: Average pressure when system pressusised {m) 46.0 20.0%
95% Clsas| Lowest Highest
A L5 REORM LUNITS OF PEAFORMANCE INDICATOR % Estimate Estimate
Nen Revernse Water Basic (WA Level 1, Finds} *eol System Irput by Volume 2.3 35.6% 60 126
Non Reverse Water Basic WA Level 1, FindT} % of System lnput by Value a8 35.6% 23 a9
*s.ol Water Supplied {Distritution Systems} 0.8 % 05 11
Apparent Losses (WA Op23)
*eol System Input Volume (Bulk Sugply Systems) 0.8 9% 05 11
L iy, when syst 101 anen 52 150
Real Lasses Basle {IWA Level 1, Op24)
m3fkm of maina/day, when system pressurissd 56 as.e% 29 54
Fzal Losses Detalled {TWA Lavel 3, Op 25) Infrasiruciire Loakage Index LI {nen-dimensional} 160 SLE% 075 244
Eﬁmml!a:
Supply via Regional Municipality of Niagara meters 507 (Vineland), 508 (Vineland Sondea), and 601 G dated.
507; August 15/ Novembor 2, 2005
5D8; Augus! 15/ November 2, 2005
501; no report
Process Rellability Bands:
A - actunl data
B - calculated based on actus) data
€ - calculated estimato
D - no data / delaul
Combinations, for example, BIC may bo used 1o illusirate a calculaled estimato based on partial data
o breakdown of consumption provided by the Town of Linesln, Lo., quoled single valuo of billed ho year. Condid: flects lack of & and of lag
time, olc.
Total length of watermain allow for 3 m per hydrant




uondwnsuoo pesuoyneun

1Baysyiop sigpooueiegiete, jo £23 190 o) eunby sy Jejsuen ‘peyddng Jeiem jolwoono
| ¥

I W[ 00’0

uonewnse jo poylop

) PosL.

! nie ]

1eaysyiop sidgesuejeglelep, Jo 123 (|8 o) ey siyl to)suel) ‘poiddng Jeje —o_ga.o = i

jowiun pajiiqun

[E101-gne uondWwnsuoo pesLoginyg

__mn_u.o 000 @Mq [ooa

sBuiplooses uo peseg =y

Pesslewun | pausiely | pessiewuf) pasalapy
pojeUnEs = 3 el ) Pojitqun Pejliqun polilg Pellig uopdwnsuo) pesuoyiny jo sjusuodwo)
SOIBWIISO JO SIS PUE BIEP JO S89INO0S UO UDHEULIOJU| [EUSHIPRY N ul sjusuodwosn

5002 Ainp puz e Jasusy) ansls 4 Uonenajen | Woyshs ooy M| Worsh
sRep| _g9e | = [800%/10/10 o1 [ gooz/Lofio | ujooury jo umol|Ainn

100USHION JoYIoUE Wol

sonjep poieinoed |

Anue ejeg _

NOLLdWNSNOJ 3SIHOHLNYNN ANV 03SIHOHLNY 40 SLNINOINGD 40 NOILYIN9TYD a3Tivida

SO[BDISEL|d, WVHOOHd SHOLYOIANI 3ONVYWHO4H3d ANY JONYIVE HILVM

JHYMLI0S MOH-MONM LNIWSSISSY PUR NOLLYNTYAT 3DVNYIT Jo aUns SHvIT,




WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM ‘FiFa

Utility | Town of Lincoln
| System|Whole System

siCales’ Standard Version 1a | 2nd Dec 2005 Canada
| [Co1/oi/2005] to [o1/0172008 365 days
|

Real Losses and 95% Confidence Limits

Water Bal; Com

as % of System Input Volume |

P

OWater Exported

B Other Billed
Auth.Consumption

OUnbilled Authorised
Consumptlion

DOApparent Losses

OReal Losses

|

3.50
_] ——Current
3.00 |— k —_— Annual Real
= n7 Losses
= 250
3 VIV
g 2.00 +— ——— idat
o ! f \ Annual Real
2 1.50 4— — Losses
3 1
E 1.00
I_' 5 ——Unavoidable
050 +— = e Background
. . i Leakage
0.0 0.2 04 0.6 08 1.0
Real Losses in M per day,
when system pressurised
NRW % by Volume; Comparison with Inter Data Set
IWA Level 1 (Basic) Fi ial P1for Non-R Water (Fin36)

Non-Revenue Water as % of System Input Volume

NRW % by Veolume; Comparison with Nerth American Data Set
IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin36)
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NRW as % of System Input Volume: Canadian data in blue

35
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w
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e Lippiar w@

—S—Lower eslimale  —l—Bost sslimate

Real Losses in litres/service connection/day
(when system is pressurised)
Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Lires/service conn./day il Density of Connections > 20 per km o mains

Real Losses in litres/service connection/day
when system is pressurised
Compared with North American data set, Canadian data in blue
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Livesisendce conn./day if Density of Conneclions > 20 per km of mains

All international data set have density of connections > 20 per km of mains All European data set have density of connections > 20 per km of mains
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PIEasiCalcs’
PIFastCalcs | _Standard [ Version 1a| 2nd Dec 2005 | Canada Master.0000 | Town of Lincoln

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTITUTE GUIDELINES

World Bank Institute (WBI) Guidelines

The World Bank Institule has recently introduced, into its NRV Training Modules, a target malrix for Real Losses management performance, based on real losses in
velume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains, Bands A to D inthe WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing| Developed Calculated " F
Countries | Countries BAND ILI for this General description of Real Loss Management Peﬂor!nance Categories for Developed and Developing
Syst Countries
ILl range | ILI range ystem
Less than 4] Less than 2 A 16 Further loss re:ductlon may be uneconomic unless there are shortages; careful analysis needed to identify
cost-effective improvement
4t0<8 2to<4 B |Potential for marked improvements; [ manag , better active leakage control

|practices, and better network maintenance
Poor leakage record; tol only if water is plentiful and cheap; even then, analyze level and nature of

Elo<16 410<B c leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction prog perative and high priority
| WBI R dations for BANDS AlB]lc]o
System ILI compared with WBI Bands for developed countries Ilnvestigate pressure options Yes | Yes | Yes
Investigate speed and quality of repairs Yes | Yes | Yes
> T ICheck economic intervention frequency Yes | Yes
= 1 — %[ B 3 Introduce/improve active leakage control Yes | Yes
.g i ﬂ_ - I - o Identify options for improved maintenance Yes | Yes
a
e T ——— e — B T Assess Economic Leakage Level Yes | Yes
ﬁ _/ 1 qﬁe\riew break frequencies Yes | Yes
. % ) 1 i Review asset management policy Yes | Yes | Yes
a 1 2 8 4 ] 6 7 8 9 Deal with deficiencies in P r, training Yes | Yes
Infrastructure Leakage Index IL| and communications
~s—System ILI = Upper Limit BAND A 5-year plan to achieve next lowest band Yes | Yes
I ——Upper Limit BAND B —Upper Limit BAND C IFundamental peer review of all activities Yes

GUIDELINE 2: The AWWA Water Loss Committee general guidelines for sefting a target ILI (in lieu of having a determination of a system-specific economic

level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been

developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control

policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (interms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive.

Target ILI This
Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

Available resources are greatly limited and level would require expansion of existing |purchase; ability to increase revenues via

1.0-3.0 1.6 are very difficult and/or environmentally

unsound to develop infrastructure and/or additional water water rates is greatly limited because of
resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient] _ . . Water resources can be developed or
to meet long-term needs, but demand Existing water supply infrastructure urchased at reasonable expense; periodic
oo £5 TS capability is sufficient to meet long-term  |P - PenisaLp
3.0-5.0 g it inter ( g water rate increases can be feasibly

demand as long as reasonable leakage

management,water conservation) are .
|management controls are in place

included in the long-term planning

imposed and are tolerated by the customer
population

Superior reliability, capacity and integrity of

Water resources are plentiful, reliable, and Cost to purchase or obtain/treat water is

'y : t i
080 easily abstracted e water 2 UPpty Intrastroctuie. maks it low, as are rates charged to customers
|relatively immune to shortages
Great Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
ater

utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term

than 8.0 target - is discouraged.
- Simpliied methods of ca cuiallng an economic irequency of intervention Tor active eaEaga control Ey regular survey have been been developed and are included n

the ALCCales Standard software. This has allowed the development of the ELLCales standard software lo calculate short-term Economic Leakage Level for an active
leakage control policy of reqular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, aclive leakage control
and infrastructure management) at the current operating pressure. However, calculation of the ILI does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So evenif a low ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION

and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalecs' | Standard | Version 1a 2nd Dec 2005 | Canada |Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values I From another Worksheet
Utility |Town of Lincoln 01/01/2005 [te 1/1/2006 Number of Days in Period| 365 [days
System |Whole System Calculation by Steve Genser Date of calculation =1 12/4/2006
| Total running costs as calculated below = | 0.0[SCx1000 _[Transfer this figure to Cell L30 of 'WaterBalance&Pis Worksheat ]

Note: The following definitions of annual system runnin,

g costs should be considered as guidelines only. They are based on the
20 of the IWA 'Manual of Best Practice 'Perormance Indicators for Water Supply Services', (Alegre H, Hirner W, Baptista J.M, and Parana R, July 2000, ISBN 1

‘Financial Definitions' in pages 19 and

Costs

capitalised cost of self-
constructed assets

900222 27 2. WA Publishing: this report should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs SCx1000 SCx1000 INCLUDES
Imported water Raw water 0.0 BULK SUPPLY IMPORTS: total payments for imported raw water
Treated water g BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy T:;r:::nn;:sl?;n 0.0 POWER: all energy costs for water supply electricity and fusl for motive machinery
Distribution
Outsourcing Outsourcing of technical or administrative services, such as consultants, contractors undertaking
operational tasks, meter reading and accounting fees
EdSiai s S::‘:T? SLIDPBPH::S 7 Licance fees on computer software and technical support by software companies
A Assoclat_ed Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other fhan the regulated water
services supply fi ) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicles
Leasing and Rentals Mebile Plant 0.0 |Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Water treatment All water treatment ::hemicais icrr water su;:.pl'_._r that are not in HIRED AND CONTF!JQCTE_D
chomicals SEHVIC_ES and which are required for operation of sources, t plants.t i yand
Blirdhasas 0.0 distribution systems
Cther than % All materials and consumables other than energy and water treatment chemicals for watar
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy peration of sources, t it plants transmission and distribution
Taxes, levies and . Any cperating i paidtoa G ntor ipal authority, abstraction charges, local
fees Al Rings Y authority rates
my.
Exceptional earnings| All kinds 00 Any exceptional income or expenditure from donations, investment subsidies, compensations or
and losses = adjustments related to salesfwriting off of fixed assets
Cther direct costs Any other operating costs (but excluding interest and taxation, on an aggregated basis)
General and Th di f GENERAL AND SUPPORT ACTIVITIES (Ma ts
support el a:géegata irect cost of (Manpower cos
expenditures %3luded)
Other Operating Costs directly associated with customer services that are not included in previous items, related
E . Customer services 0.0 to ing, reading of meters, debt revovery, costs of disconnections,
Apendiiuires customers'enquiries and complaints handling.
G ; Costs directly associated with scientific and laboratory services and with the meonitoring of quality
Scientlic services that are not zcluded in previous items
Other business Costs directly associated with other business activilies that are not included in previous items,
activities pt for cost depreciati
Doubtful debts Chargefcredil to the profit and loss account for bad and doubfiul debts
Sum of Operational|  All the above 0.0
Costs operational costs ¥
Internal manpower The sum of the total manpower costs of permanent and temorary personnel, including
[ costs 4 Employment oostsl l &L employment-related social costs and benefits paid by the employer —l
c:;:igzi:z:;:f Negative 8 The summation of the amounts in each of the above cost categories that have been incurred in
allocation ) the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running Internal Manpower Costs, minus 0.0

Comments:
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

Suppy via Regional Municipality of Nisgara moters 171, 172, 101, 102, 103, and 104,
Accuracy reports provided for:

101 - May 4, 2005 and Oclober 13, 2005

1D2 - May 4, 2005

103 - May 20, 2005

104 - May 4, 2005 tested and ropaired: then replaced on Octaber 13, 2005

Process Relinbility Bands:

A-aclmaldala

B - calculated based on actual data

C - calculated estimale

D - no data / defaul

Combinations, for oxample, B/C may bo used to illustrale o caleulated ostimato based on partial data
No costs for operating the system provided.

Tolal length of watermain allow for 3 m per hydrant

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM ‘PiFastCalcs' Slandard | Version 1a 2nd Doe 2005 Canada
ANNUAL WATER BALANCE CALCULATION IN IWA STANDARD FORMAT, WITH 6% CONFIDENCE LIMITS Dala eniry Delauits Caleulated Values From anather Workshest
Note:Caleulations shautd be based on a 12-mardh perlod for all aspects ol the workshes! (o hunction correctly Currency = c Vumeobar o and m?
Bulk Distribatial
Wnitity [Gity of Magara Falls ““”;r"‘:?ﬁm il os 010112004 to o088 - 365 |days
System |Whole System Bo m:.:;x lmr; hirve Ne b Seve Ganser Date 4-Dee-06
E CIAL INDICA O
gd WATER BALANCE CALCULATIONS Velume in 5% REVENUE WATER
g perfed | conlidence Variance
2 1WA Terminology Limit as 4% *aol System | Caleutated Value of NAW as % of System
COMPONENTS OF WATER BALANCE M Inpat Valume Running Costs in Period
WOS: Volume from O for known #rrors) ] 0.0% ¢ i3 &
5 o=
A [WI:Water Imported (corrected for known systemalic errors) 16872.7| 20% 59025 100.0% g ] % a5 ‘z
o c o
[SIV: SYSTEM INPUT VOLUME 158727 % 55025 100.0% 2EE § 2 2
s =
[BACE Water Exported F3 oo _; g ;o g E %
522
WS: WATER SUPPLIED = SiV - BAGE serer] 2w 9025 100.0% Ess = = 3
AB  [BACMI: Billed Autharised Consumption: Melered Total 1324380 15% 10273 83.4% g g & % % g
BACMz: Billed Authorised Consumption: Metered o o 2z 58 =
] 3
BACHS: Billed Authorised Consumption: Metared o 0.0% = i3
A |BACU: Billed Autheel o 0% seim3 | $Cx1000 “
RW: NON-REVENUE WATER 26201 1n6% 69297 16.6% 0.0000 0.0] no%
A |uACH: Unbilled Authorised Consumption: Metered I 0.00% | WS o oot 0.0) 0.0%
D |UACU: Unbilled Autheri Esl nI 1250% ] ol WS 198.4  100.0% 10247 1.3% 0.0 0.0%
WL WATER LOSSES 24207 227% 70545 15.3% 0.0000 0.0 0.0%
D |uC: Unathorised Consumplion: Estlmaled as| o2so% | o1ws 37| denot 410 0.3% 0.9 0.0%
BT |ALMUR1: Apparent Loss - meter under-registration: Total 0.80% of BACM1 70.9 T0% 8 0.6% 0.0] 0.0%
IALMURZ: Apparent Loss - meter undar-regisiralion: ol BACMZ 0.0} o 0.0% oo o
(ALMUR3: Apparert Loss - meter underregistration: :r:m::‘ 0.0 0 oot 0.0 0.0%
D |ALDCD Custemer meter data handling errors (1 0.0% 0.0 0.0%
AL: Sum of APPARENT LOSSES 106 35N 418 0.8% 0.0000. 0.9 0.0%
FL: AEAL LOSSES | 2 79863 14.6% 0.9) 0%
*s0l period system pressurized -[ 100.0% I 3660 ]Hiﬂ Cost of running system in period = $Cx1000
CAAL: CURRENT ANNUAL BEAL LOSSES (when system Is pressurized) 5.33|MIfday
-y Valid for ASSESSMENT OF UNAVOIDABLE REAL LOSSES, AND VOLUME AND COST OF
=E T T TRUET UARLE L | PFHCLeas POTENTIALLY RECOVERABLE REAL LOSSES
$53 ) P
g i Notes: Il Lm and Lp ace in e and pressire P is in metres
A |Lm: Mains Length, km 458,00 Yes 1.0% UBL in liresfheir = (20xlm+125xM+ 33xlp)x WSD}”
A |Rh: Number of Fire Hydrants 2778 10% UARL in  lltres/day = (18xlm+ 08xM+ 2Balpjx P
B [Nb: Number of Separately Billed Propertios 7224 20% SN OEREAL Mi M 1000 [ 0o n e
F: Ratie of billed Service Connections {Ns, main to property LOSSES %
M8 |iine)to Billed Props () 1.000 20% perdsy | inpered | inperied
[Ns: No. ol billed Service Connections a4 8% UBL: UNAVCEDABLE
= o ; BACKGAOUND LEAKAGE = L) il
:lm;o:‘t; ‘l:'::mﬂ of Service Conns {= Ns + Nu), maine lo 27224 Yea 28% AL LA i b i
ANNUAL REAL LOSSES
DC: Density of Connectiont’ ki of mains = Nelm 847 1%
BT [Lp: Average pipe length, property line to mefer (m) 18.0 50.0% CARL: CURRENT ANNUAL
REAL LOSSES 633 2311 24.0%
Lp: Tatal pips length, praperty line to meter (kem) 490.02 £0.1%
B |P: Average pressure when system pressurised (pal) 915 \" 20.0% LY E| e L P
P: Average pressure when system pressurised {m) 661 3 20.0% REAL LOSSES » CARL - UARL 2
#6% Clsas| Lowest Highest
1WA BEST PRACTICE PERFOAMANGE INDICATOR LTS OF PERFOAMANCE INDICATOR Bt estimare| "I T SRR Estimate
Non Revenue Water Basle (WA Level 1, Finds) %% ol System Input by Velume 1656 10.9% 133 189
Hon Rievenue Water Basic (WA Level 1, Fina7) 4 ol System Input by Value 19.9%
*w0f Water Supplied (Distribution Systems) 08 2% 05 1.0
Apparert Lossos (TWA Op23)
% ol System Inpt Velume (Bulk Supaly Systems) 08 2.6% os 10
Be Litrea/servi when system 23 20.1% 178 289
RAeal Losses Baslc (WA Level 1, Dp24)
makm of mains/day, when system pressurised 127 24.0% 5.7 15.8
Real Losses Detalled {IWA Level 3, Op 25) Inlrastruziure Leakage Index ILI {nen-dimensional) 223 4% 146 250
Commants:
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WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PiFasiCalcs’ Standard | Version 1a [ 2nd Dec 2005] _ Canada
Utility |City of Niagara Falls | [_ov/ci/z004] to [oi/017/2005 |
|

365 |days

System|Whole System

Real Losses and 95% Confidence Limits

Water Balance Components as % of System Input Volume |

ial Pl for N

IWA Level 1 (Basic) Fi

Non-Revenue Water as % of System Input Volume

Water (Fin36)

0.60
—=—Cument
0.50 4— — Annual Real OWaler Exported
= Losses
§ 0.40 4 ]
—— i B Other Billed
2 Unavoidable Auth.Consumption
a 0.30 f—— Annual Real
2 Losses
= 0.20 {— - OUnbilled Authonsed
2 ) Consumplion
i —,
B Background
Leakage OApparent Losses
0.00 T T u
0.0 20 4.0 6.0 8.0 10.0
Real Losses in Mi per day, DReal Losses
when system pressurised
NRW % by Veolume; Comparison with International Data Set NRW % by Vol : G with North A Data Set

IWA Level 1 {Basic) Financial Pl for Non-Revenue Water (Fin36)

Non Revenue Watar %

5 7 9 m 13 15 17

w21 = o2 27

—&—Lower éslimale  —@—Bost oslimale

—d—Upper ostimate

a5

NAW as % of System Input Volume: Canadian data in blue

a0

1
o

Non Revenue Water %

12 3 4

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

—o— Lowr sstimale

—8—Bost astmate

== Lippir &slmmti—|

Real

Losses in litres/service connection/day
(when system is pressurised)

Real Losses in litres/service connection/day’

when system is pressurised

Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Litres/service conn.iday il Density of Connections > 20 par km of mains

Compared with North American data set, Canadian data in blue
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Lires/senvice conn./day if Density of Conneclions > 20 per km of mains

I —&—Lower eslmale

___Allinternational data sel have density of connections > 20 per km of mains All European data set have density of connections > 20 per km of mains
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I—O—Lomrombe —@—Besl eslimale —k-Uppareslilmo-I —m—Bost vslimale

—d— Upper estimate

Infrastructure Leakage Index ILI for Real Losses
C: i with International data set

Infrastructure Leakage Index IL| for Real Losses

data in blue

Compared with North A

i data set, C.

IWA Level 3 (Detailed) Operational Pl for Real Losses (Op25) IWA Level 3 (Detailed) Operational Pl for Real Losses (Op25
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-~ - H s : ; — - H
2 4 1HIHH HHEHH 2 4 1 1 [
Ea_.‘.-- A——a-d o 5 ga-—-.-....: g - g
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P s s 7 8 1 B s 17w 2 o s = 123456 7 8 91011121314 15 16 17 18 19 20 21
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
____ WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM ‘PIFastCalcs’
PIFastCalcs | Standard | Version 1a| 2nd Dec 2005 | Canada [Master.0000 | ____City of Niagara Falls

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INngTUTE GUIDELINES

World Bank Institute (WBI) Guidelines

The World Bank Insfitute has recently introduced, into its NRW Training Modules, a target matrix for Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D, The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILls, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing| Developed Calculated L ” ; g
Courtries | Countries BAND ILI for this | @eneral description of Real Loss Manag Perforr Categories for Developed and Developing
Countries

ILl range | ILIrange System

Less than 4] Less than 2| A Further |°5_5 > on may be 1omic there are shortages; careful analysis needed to identify
cost-effective improvement
|Potenti impr t i 7
4t0<8 2t0<4 B 22 Potential for marked improv ; consider p re management, better active leakage control

practices, and better network maintenance
Poor leakage record; tolerable only if water is plentiful and cheap; even then, analyze level and nature of

§lo<16] 4to<d ¢ leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
| wBI Recommendations for BANDS AlBslc]|o
System IL| compared with WBI Bands for developed countries I igate pressure management options Yes | Yes | Yes
Il tigate speed and quality of repairs Yes | Yes | Yes
= lcheck economic intervention frequency Yes | Yes
g b | = Ilntroduceiimpruve active leakage control Yes | Yes
-§ T —— . e Identify options for improved maintenance Yes | Yes
e
£ 1 15 —
g | Assess Economic Leakage Level Yes | Yes
»Ei Review break freq i Yes | Yes
=
J % ; ; T |Review asset management policy Yes | Yes | Yes
0 1 2 8 4 5 6 7 B 9 Deal with deficiencies in p , training Yes | Yes
Infrastructure Leakage Index ILI and communications
—=—System ILI == Upper Limit BAND A Is-year plan to achieve next lowest band Yes | Yes
—Upper Limit BAND B ——Upper Limit BAND C Fundamental peer review of all activities Yes
— —————
GUIDELINE 2: The AWWA Water Loss Committee g | guidelines for setting a target ILI (in lieu of having a determination of a system-specific economic
level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been

developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control

policy of regular survey. Data from England & Wales (where many Water Companies are recegnised as having achieved ELL) suggests that in developed couintries, the

ELL {in terms of ILI} is unlikely to exceed 3.0, even where water is plentiful and inexpensive.

Target ILI This
Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

ilable res: reatly limi by 2 PR 52 2 i
Avaity eingesare d ¥ Yimitad aud level would require expansion of existing  |purchase; ability to increase revenues via

1.0-3.0 22 are very difficult and/or environmentally

infrastructure and/or additional water water rates is greatly limited because of
unsound to develop = Pl
resources to meet the demand reg or low ratepayer affordability
Water resources are believed to be sufficient] _ . | . Water resources can be developed or
Existing water supply infrastructure £
to meet long-term needs, but demand capability is sufficient to meet long-term purchased at reasonable expense; periodic
3.0-5.0 management interventions (leakage P Y g water rate increases can be feasibly

demand as long as reasonable leakage

i imposed and are tolerated by the customer
management controls are in place

population

management,water conservation) are
included in the long-term planning

Superior reliability, capacity and integrity of|

Water resources are plentiful, reliable, and Cost to purchase or obtain/treat water is

.0 - 8. t 2 4 ;
5.0-8.0 easily abstracted e m.ra sk .s VEply infrastrachure ke It low, as are rates charged to customers
relatively immune to shortages
G Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective]
hreataa; utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term
than 3. target - is discouraged.
ote: Simplified methods of calculating an economic frequency of Inlervention for aclive led age contral by regular survey have been been developed and are incl in

the ALCCales Standard software. This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management) at the current operating pressure. However, calculation of the ILI does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even it a low ILI is being achieved, there may still be
oppartunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs’ | Standard | Version 1a 2nd Dec 2005 | Canada |Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values | From another Worksheet
Utility [City of Niagara Falls 01/01/2004 Jto 1/1/2005 Number of Days in Period| 365 |days
System |Whode System Calculation by Steve Genser Date of calculation = 12/4/2006

[ Total running costs as calculated below = | 0.0[$Cx1000  [Transfer this figure to Gell L30 of WaterBalance&Pis Worksheet —_]
Note: The following definitions of annual system running costs should be considered as guidelines only. They are based on the Financial Definitions’ in pages 19 and
20 of the IWA "Manual of Best Practice ‘Performance Indicators for Water Supply Services', (Alegre H, Hirmer W, Baptista J.M. and Parena R, July 2000, ISBN 1
900222 27 2, IWA Publishing: this report should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs SCx1000 $Cx1000 INCLUDES
Imporied watar Raw water 0.0 BULK SUPPLY IMPORTS: total payments for im orted raw water
Treated water BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy T'eatme'?t 0.0 POWER: all energy costs for water supply electricity and fuel for motive ma chinery
Transmission
Distribution
Outsotireing Outsourcing of technical or administrative services, such as consullants, contraciors undertaking
operational tasks. meter reading and accounting fees
Elisdidliaanines S:::?.:_est?p‘;c:s s Licence fees on computer software and technical support by software companias
ubaecing Assoc|alled Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other than the regulated water
services supply fi ) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles 'Pa yments for leasing or renting vehicles
Leasing and Rentals Mobile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Waiter treatignt All water treatment chemicals kfr water supply that are not in HIRED AND CONTRACTE
cHemisals 5_ERV1QES and which are required for operation of sources, treatment plants.trar ion and
Purch 0.0 distribution systems
Cther than a All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy operation of , treatment plants transmission and distribution systems
Taxes, levies and ; Any operating licences paid to a Government or municipal authority, abstraction charges, local
fees AllKinds a authority rates
Exceptional earnings All Kinds 00 Any exceptional income or expenditure from donations, investment subsidies, compensations or
and losses L dj related to salesfwriting off of fixed assets
Other direct costs Any other operating costs {but excluding interest and taxation, o an aggregated basis)
General snd The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
support
e excluded)
| _expenditures
A Costs directly associated with customer services that are not included in previous items, related
O:Eher Og_eratlng Customer services 0.0 to customer accounting, reading of meters, debt revovery, costs of disconnections,
*penditires customers'enquiries and complaints handling.
i 7 Costs directly associated with scientific and laboratory services and with the monitoring of quality
Scientific:sanvicss that are not included in previous items
Cther business Costs directly associated with other business activities that are not included in previous items,
activities |except for cost depreciation
Doubtful debts Charge/credit to the profit and loss t for bad and doubtiul debts
Sum of Operational|  All the above 0.0
Costs operational costs :
Internal manpower The sum of the total manpower costs of p it and t y personnel, ir ding
costs Employment sty [ | 2:0 employment-related social costs and benefits paid by the employer
c:z:itiﬁ;:;:f Megative o The summation of the amounts in each of the above cost categories that have been incurred in
allocation £ the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running | Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- ¥
constructed assets
Comments:




Niagaraw Region Water Loss Assessment Proiect — Phase Il Final Report

Appendix J

PIFastCalc Output
Niagara-on-the-Lake

Veritec Consulting Inc.



'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

101, 102 - May 4, and Oclobor 13, 2005
103 - August 10, and Novembeor 1, 2005

Procoss Rellablity Bands:
A-aclual data
B - calculaled based on actual data

C - calculaled estimato
D - no data [ defaull

No costs for operaling 1he system provided,

of for3 m por hydrant

104 - May 4 and Octobor 13, 2005 - problomatic mator ot s highest accounted for 6% of ovorall supply.

Combinations, for oxamplo, BIC may be used o illustrato a caleulated estimato based on pariial data

Water Supplied by Niagara Region from beth Decow Falls system (505, 506 & 509) as woll as Niagara Falls WTP {101, 102, 103, 1D4). Calibration reports provided as follows:

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFasiCalcs’ Standard | Version 1a 2nd Dec 2005 Canada
ANNUAL WATER BALANCE CALCULATION IN TWA STANDARD FORMAT, WITH 95% CONFIDENCE LIWITS Datn eriry Delaudis: Calculated Values From ancther Worksheal
Nete:Caleulations shoud be based on a 12.manth period for il aspects of the weeksheel 1o function carrectly Currency = sc "**U'N: units Ml il o
Wility |Town of Magara-anthe Lako M“‘”gfj ;;‘;‘""'" os o1z008 ™ 012006 . %65 |days
System |Whate System D""“:'.f,::"".',“;:; hans e Catcuation byl Seve Genser Date 4.Dec05
2 FINANCIAL PERFORMANCE INDICATORS FOR HON-
s WATER BALANCE CALCULATIONS Valume in g8m REVENUE WATER
g - peried | eonlidence Vaslance
& WA Terminalogy Limit as +- %) ool System | Calculated Value of NAW as % of System
COMPONENTS OF WATER BALANCE Ml Input Volume Running Costs in Perlod
W05 Valume from Own Sources lor known 1] (] 0.0% ] 1 &
2= g
A Wi Water { K errars) aeas|  so0% 9408 100.0% 33 4
> B
SIV: SYSTEM INPUT VOLUME 21826 so0% sas8 100.0% 58 2
z =
BACE Water Experted o 0% Se H
=z
[W5: WATER SUPPLIED = SIV - BACE nes| o s458 100.0% =3 3
BT [BACMI: Billed Authorised Consumplion: Metered Total 1250 15% 09 101.3% ‘:: é 8
g s
& Weterod (] 0.0% 28
2 E #
[BACM3: Billed Authorised Consumation: Metered L} 0.0% <8
O [BACU: Billed Autherl o 0.0% soms | scxioon L
NAW: NON-REVENUE WATER 18] arsan 10107 A% 0.0000 0.0) 00%
A |UACH: Unbilled Autharised Consumption: Metered [ .00 ! ol WS ] 00% 0.0 0.0%
O [UACU: Unbilied Autheri U Esil l' 1.250% | WS 8| 1oa0% a1z 13% 0.0] o.0%
WL WATER LOSSES 813  2aran 10519 2% 0.0000 aol 0.0%
D |UC:Unauthorised Censumptian: Estimated as|  0.250% ol WS 50| 100.0% 1% 0.3% 00 0.0%
B |ALMUR1: Apparent Loss - mater under-registrallon: Tetal 0.60% | of BACMI 105 0% 0 0.5% 0.0 0.0%
ALMURZ: Apparent Loas - meter under-registration: ol BACM2 0.0 (] 0.0% 0.0) 0.0%
ALMUR3: Apparert Loss - meter under-registration: :'r:f:::': 0.0 o 0.0% 0ol o0ow
D |[ALDCD Customer meter data hardiing errors o (18 0.0} 00
(AL: Sum of APPARENT LOSSES M4 A% T 0.9% 0.0000 og 0.0%
FL: REAL LOSSES AA0BT| 18500 10538 4% 00 0.0%
A %0l poriod sysiem pressurized = | 100.0% | 365.0 |da1. Cost of running system In period = $Cx1000
(CAFL: CURRENT ANNUAL REAL LOSSES {when system is pressurized) -n.:niumy
vz Valldfor ASSESSMENT OF UNAVOIDABLE REAL LOSSES, AND VOLUME AND COST OF
g 3E r P i UARLE L) | P CLE a8 POTENTIALLY RECONERABLE REAL LOSSES
£a %
L3 cale? Motes: 1l Lm and Lp are in km and peessure P is In -
A |Lm: Mains Length, km 424 Yes 1.0% UBLIn liresour »  (20xLm+ 126xNie 33xlplx  (prsg)
A |Nh: Number of Fire Hydrants 1080 1.0% UARL in  lresiday = (18xlm+ 08xN+ 2Bxlpjx P
AB [Nb: Number ol Separalely Billed Properiies 5308 2.0% COMPONENT OF REAL Ll M $Cx1000 8% G o
A: Ratic of bllled Service Connections (Ns, main 1o praperty LOSSES “
B fiine} 1o Bitled Progs (i) 1.000 0% perday | Inperod | inperiod
Ne: No. of billed Serviee Connections 5306 28% UBL: UNAVCHDABLE P2 L i
C _[Mu: Number of Unbilled Service Connections ] BACKGROUND LEAKAGE L
[Mi: Total Number of Service Conns (= Ns + Nu), mains 1o =
peoperty ling 5306 ¥ 8% UAAL: UNAVOIDABLE e — il
ANNUAL REAL LOSSES
[OC: Density of Connectiony km of mains = Nsflm n7 0%
Lp: A I line to mete, a5 25.0% L
8 p: Average pipe length, property line to meter {m} I:AHL.R::I.RIT_::MML e “ita e
Lp: Tolal pipe length, property line 1o meter {km) 4510 2w =
€ [P Average pe h {ps) 720 A0.0% Ly E
Yes 078 -286 T46%
P: Average pressure when system prossurised (m} s1.6 a0.0% AEAL LOSSES = CARL - UARL
6% Clsas| Lowest Highest
WA BEST PRACTICE PERFOAMANCE INDICATOR LNITS OF PERFORMANCE INDICATOR Best estimate ety Estimate Estimate
Non Reverus Water Basic WA Level 1. Finds) *4.0f System Input by Valume a3 475.2% 49 T8
Non Revenue Waler Basic WA Lavel 1, Find7) % al System Input by Value ATE2%
*uof Water Supplied (Distribution Systems) 0.9 30.0% 06 11
Apparent Losses (WA Op2J)
ol System Input Volume [Bulk Supply Systems] 0.0 20,0% 06 11
Beat Cp2a Pl > L when system d 65 185.1% 48 =160
Real Losses Basic {IWA Level 1, Op24)
midfkm of maine/dsy, when system pressurised A3 185.1% 11 3.8
Real Losses Detalled WA Level 3, Op 25) Inteastructure Leakage Index ILI (non-dimenalonal} 061 180.4% 058 177
Comments:
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Real Losses and 95% Confidence Limits
— 1250
——Cument
= 40 f Annual Real
> / n , ! k Losses
z ol THY
o / l ‘ ==—LUnavoidable
a 0.80 Annual Real
g FQ ot ;s Losses
Z -
€ o Unavoid
==—Unavoidable
7y unar
s Leakage
-1.0 0.5 0.0 05 1.0
Real Losses in Ml per day,
when system pressurised
NAW % by Volume; C iparison with Int | Data Set

IWA Level 1 (Basic) Financial Pl for Non-Revenue Water (Fin36)
Non-Revenue Water as % of System Input Volume

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PiFasiCaies’ Standard Version 1a | 2nd Dec 2005 Canada
Utility[Town of Niagara-on-the-Lake 01701/2005( to [01/01/2006 | 365 days
System|Whole System

Water Balance Components as % of System Input Volume |

OWater Exported

B Other Billed
Auth.Consumption

OUnbilied Authorised
Consumption

DApparent Losses

OReal Losses

NRW % by Volume; Comparison with North American Data Set
IWA Level 1 (Basic) Financial Pl for Non-Revenue Water (Fin36)

NRW as % of System Input Volume: Canadian data in blue

Non Rovenue Water %
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Real Lesses in litres/service connection/day
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Compared with International data set
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs'
Pl_F_astCalcs _| Standard | Version 1a| 2nd Dec 2005 Canada Mae‘ﬂlﬂmn Town of Niagara-on-the-Lake =

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTITUTE GUIDELINES

World Bank Institute (WBI) Guidelines
The World Bank Institute has recently introduced, into its NRW. Training Modules, a target matrix for Real Losses management performance, based on real lesses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and custemer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing’ Developed Calculated . 5 5
Countries | Countries BAND ILI for this General description of Real Loss Managemsn!cze:.'?:ir::nce Categories for Developed and Developing
ILI range | ILI range System
Juct s = 1 - = - =
Less than 4] Less than 2| A 0.6 Further los_s reduction may be uneconomic unless there are shortages; careful analysis needed to identify
cost-effective improvement
4to<8 St B Potential for marked improvements; consider pressure management, better active leakage control
2 25 practices, and better network maintenance
8lo< 16 L10<B c Poor leakagef t‘ecor.c'lg t'olelrabla ozly F water is plentiful and cheap; even then, analyze level and nature of
leakage and y T 1 efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
| WEI Rec lations for BANDS A B c D
System IL| compared with WBI Bands for developed countries ll tigate pressure management options Yes | Yes | Yes
Investigate speed and quality of repairs Yes | Yes | Yes
> Check ecc ic intervention frequency Yes | Yes
% |Introduce/improve active leakage control Yes | Yes
-'lg Identify options for improved maintenance Yes | Yes
e
=3 |
o Assess Economic Leakage Level Yes | Yes
£ / - :\ i Review break frequencies Yes | Yes
o
H y : ! : 5 T Y Review asset management policy Yes | Yes | Yes
<t =8 w2 o 0 1 2 2 * 8 8 7 8 2 Deal with deficiencies in manpower, training Yes | Yes
Infrastructure Leakage Index ILI and communications
e System ILI === Upper Limit BAND A 5-year plan to achieve next lowest band Yes | Yes
==—Upper Limit BAND B ~—Upper Limit BAND C Fundamental peer review of all activities Yes
———————— S T T T T T ——————— |
GUIDELINE 2: The AWWA Water Loss Committee general guidelines for setting a target ILI (in lieu of having a determination of a system specific economic

level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been

developed and are included in the ALCCale software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control

policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (in terms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive,

Target ILI This
Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

Ava ources tly limite = 3 L 2 2 :
Hable'tes are.groaty d.and level would require expansion of existing  |purchase; ability to increase revenues via

1.0-3.0 -0.6 are very difficult and/or environmentally

sifisound ta deval infrastructure and/or additional water water rates is greatly limited because of
i resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient|_ . . i Water resources can be developed or
Existing water supply infrastructure o
to meet long-term needs, but demand o Ry purchased at reasonable expense; periodic
" capability is sufficient to meet long-term ¥ 5
3.0-5.0 management interventions (leakage e o water rate increases can be feasibly
o 2 C 1 as long as reasonable leakage
manag ,water vation) are imposed and are tolerated by the customer

management controls are in place

included in the long-term planning population

I i liabili i i f] 5 =
Water resources are plentiful, reliable, and Superior reliability, capacity and integrity o Cost to purchase or obtain/treat water is

- p at i t it
580 easily abstracted fhio w 2 .5 Apply lifrastrunture ake low, as are rates charged to customers
relatively immune to shortages
i Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective|
th:f:; utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term

target - is discouraged.

: Simplifie s of calculating an economic frequency of intervention for active leakage control by regular survey have been been developed and are ncluded
the ALCCales Standard software. This has allowed the development of the ELLCalcs standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of reqular survey.

|Important Footnote: the Inirastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management) at the current operating pressure. However, calculation of the ILI does not imply that pressure management in a system is optimal, or
econemic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION

and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PlFastCalcs’ | Standard | Version 1a 2ndDec2005 | Canada |Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values | From ancther Worksheet
Utility |Town of Niagara-on-the-Lake 01/01/2005 [to 1/1/2006 Number of Days in Period| 365 [days
System [Whole System Caleul by Steve Genser Date of calculati =| 12/4/2006
| Total running costs as calculated below = | 0.0[$Cx1000 _[Transfer this figure to Cell L30 of WaterBalance&Pis' Workshast =

Note: The following definitions of annual system running costs should be considered as
20 of the IWA 'Manual of Best Practice 'Performance Indicators for Water Supply Services', (Alegre H, Hirner W, Baptista J.M, and Parana R, July 2000, ISEN 1

guidelines only. They are based on the ‘Financial Definftions' in pages 19 and

Costs

capitalised cost of self-
constructed assets

800222 27 2. WA Publishing: this report should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs $Cx1000 $Cx1000 NCLUDES
Imported water Raw water 0.0 BULK SUPPLY IMPCRTS: total payments for Iimported raw water
Treated water BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy Treatment 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Transmission '
Distribution
Outsourcing Out ing of technical or admin services, such as consultants, contractors undertaking
operational tasks, meter reading and accounting fees
Exdemal saricas: S::\:T;BSLIO:DILC:S - Licence fees on computer software and technical support by software companies
Qutsourcing Associated : . : ; : ;
; Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (ofher than the regulated water
senvices supply f ) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicles
Leasing and Rentals Mobile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Waisi tealisnt All water treatment chemicals for water supply that are not in HIRED AND CONTRACTED
2 SERVICES and which are required for operation of sources, treat t plants ission and
chemicals AR
Purch 0.0 dnsmbutu?n systems _
Other than All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy tion of 1 plants, ion and distribution syst
Taxes, levies and Z Any operating li paidoa G it or icipal authority, abst 1 charges, local
feas Allkinds o authority rategs i
Exceptional eamings Al kinds on Any exceptional income or expenditure from donations, investment subsidies, compensations or
and losses : adj ts related to hwriting off of fixed assets
Cther direct costs Any other operating costs (but excluding interest and taxation, on an aggregated basis)
Gansral ard The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
stpport excluded)
expenditures
. Costs directly associated with customer services that are not included in previous items, related
O'Eh;;;c:g;?::g Customer services 0.0 to customer accounting, reading of meters, debt revovery, costs of disconnections,
customers’enquiries and complaints handling.
N . Costs directly associated with scientific and laboratory services and with the itoring of quality
Scientilic services that are not included in previous items
Other business Costs directly associated with other business aclivities that are not included in previous ftems,
activities except for cost depreciation
Doubtiul debts Charge/credit to the profit and loss account for bad and doubtiul debls
Sum of Operational|  All the above
& 0.0
Costs operalional costs
Internal manpower The sum of the total manpower costs of p tand yp 1el, including |
costs Employment cnslsl | 29 employment-related social costs and benefits paid by the employer
C::::t:l::l;&::;f Megative o The summation of the amounts in each of the above cost categories that have been incurred in
allocation : the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running | Internal Manpower Gosts, minus 0.0

Comments:
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Appendix K

PIFastCalc Output
Pelham

Veritec Consulting Inc.



'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFasiCales’ Stondard | Verelon 12 and Dos 2005 Canada
ANNUAL WATER BALANCE CALCUL Wa ORMAT, WITH 95% ENCE LIMITS Data ordry Dofaulle Caleulsted Valuds Fram anothor Workshaot
Neto:Caltulations should bo based cn a 12.month perlod for all aspacte of the workehsot to funetion carroctly Curroncy = e "““"‘: el gy and w
Bulk Déstributian
Uity [Town of Pelham """g;m ﬂ‘m, fibtian o8 U005 o oU02006 . a5 |daye
System |Whel Syetom a "‘;‘.‘u‘r:':““;':;‘; Hite No Stous Gansar Dato 8.Feboy
3
E WATER BALANGE CALCULATIONS FINANCIAL PERFORMANCE INDICATORS FOR NOMN.
gd Veluma in Py ENUE WATER
8= Rperlod | comtigence | Varlanco
£E5 1WA Tarminology Limit as o/ % *ol System | Calcutated Value of NAW a5 % of System
2 |COMPONENTS OF WATER BALANCE M Inpat Valume Running Cests InPoriod
WO3: Velumo from Own Sources (comectod lor known cystematic errors) 0 0.0% ¢ = § B
= 2z
A |wi Water Importad (corroctod tor knawn syctomatle arrors) wazz|  aem 695 Ll R i3 3
£l &
SIV: SYSTEM INFUT VOLUME w2z 0% 05 100.0% ;E i H § H 2
BacE Water Experied [ oo% 5E% | 5% £
Ws: WATER SUPPLIED = 5V - BAcE waza| o 635 oo | ES E % : s
[ A Matared Tota! Billea e 1sm 122 wen | $3< | 3 i
23 25 -
[BACM2: Billod Authoricod Consumption: Mstored o oo | 32 is :
-4 ]
BACM: Billod Authoriced Consumption: Metared o 0.0 5 £
A [BACU: Bliled L] 0.0% SCIma SCx1000 *
NAW: NON-REVENUE WATER 2818 19.9% 818 Tea 04537 130.7] 12T
A |UACH: Unbilled Authoriced Consumplion: Matered 1 0.00% | ol WS [ 0.0% 04460 o] 0.0%
D [UACU: Unbilled Autheel "I 1.250% | ol WS 218 100.0% m 1% 04480 2.6 0.5%
(WL WATER LOSSES 260.3 A% a7 181% 04852 121 7%
D |uc:Unauthariced Consumption: Estimatod os|  0.250% ol W 4.3 100.0% L} 0% 0.0300 0 0%
ALMUR1: Apparent Lose - metor undor-rogietration; Tetal Bllled 0LED% of BACMY a7 To% ] 5% oI008 7.2 T
ALMUR2: Apparent Loss - moter under-regictration; of BACMZ 0.0 [} 0.0% 0.0| (X0
ALMURS: Apparort Lose - moter undar-roglstration: :;«mmuu; 0.0 0 00 00 0.0%
ALDCD Customer moter data handling errars o oo% 0.5300 0.0 (X0
[AL: Sum of APPARENT LOSSES 120 4w 5 nE% 0.8300 0.8 1.0%
AL: REAL LOSSES 13| M 42 18.4% 04360 1103 10.7%
*%of pariod systom proceurized = 100.0% I 5.0 lm-r: Cost of running systom In poried =) 10317} $Cx1000
(CARL: CURRENT ANNUAL REAL LOSSES (when systom ie preccurizod) 0.68|MVday
wz il e ASSESSMENT OF UNAVOIDAELE REAL LOSSES, AND VOLUME AND COST OF
§ z 5 1 UARLA ILI 5% Cleoe POTENTIALLY RECOVERABLE REAL LOSSES
2 SYSTEM INFRASTRUCTURE AND PRESSURE DATA. ot
£F wakc? MNetos: It Lm and Lp ars In km and prosswra P i In metros
A |Lm: Maine Longth, km 60.66 ¥ 1% UBLin litreethour = (20xLm+125xM e 2xlphx  gyse)®
A |Nh: Number of Fire Hydranie a3 10% UARL in  lireciday = Bxlms 0BxN+ 28xlplx P
AB P 4237 200 COMPONENT OF REAL ] Ml Ll L
ae (s, maln 1000 2% Los3Es perday | Inperled | Inperlod =
R L b Lo lad L
Ne: No. of billed Sorvico 237 2E% UBL: UNAVOIDABLE
019 05 7
€ [Mu: Numbar oi Unbilled Service 4 25.0% BACKGROUND LEAKAGE 2 G
M1: Total Numbar of Sorvieo Conns {= N + My alre to
praperty ling e fetie vt m A i AMRL IR 0.28 102 453 3%
ANNUAL REAL LOSSES :
DC: Denslty of Connsctions! km of malns = NelLm (3K} 0%
B |Lp:Average pipe longth, property line to mator (m) 10.2 24% 2
“n";é:zf:;s?sm“" 0.68 247 103 24.3%
Lp: Tatal plpe length, property line to mater (km) A3z A%
AB P Average prassure when syslom pressuriced (pel) 2.0 s.0%
¥ gﬁ":é‘;:é‘;ﬁimfmf .40 148 5.0 arss
P: Average prosgure when eystem precsurisod (m) 48.8 5.0% ke
¥5% Cleas| Lowest Highost
Le¢h BEST PRACTICE PERFORMANCE INDICATOR LTS OF PERFORMANCE INDICATOR Bost estimate| Ectimate Ecilmate
Nen Ravenun Water Bagle (WA Lovel 1, Finds) %ol Syslem Input by Velumo 164 W% 131 w7
e Rovorno Water Basic (WA Lovel 1, Find7) *4 of System Input by Yaluo 127 20.1% 10,1 152
24 F *of Water Supplied [Dictribution Syctome) 3] F06% (1] 1.0
Apparort Loceos (WA Op23)
% of Sysiom fnput Volumo (Buk Supply Systoms) 0.8 22.6% 05 1.0
L ¥, whon 160 24.5% 121 158
Roal Losses Bacle (WA Lovol 7, Opaa)
mkm of when systom p 9.9 24,9% 75 123
Foal Lozees Detadlod (IWA Lovel 3, Op 25) Infrastruciure Leakage ndex IL| {nen-dimensional) 243 24.9% 10 a0a
r_wﬂ ents;
[Region billing equation = 307 + 302
Ho Callbration Reports.
Frocess Rollabiity Bands;
A - actual data
B - calculated basod on actual data
C - ealoulatod estimate
D - no data / delauk
Combinations, for example, B/C may be used to llustrato a calculated estimate based on partial data
Ti gih of for 2 m por hydrant
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Utility | Town of Palham

WATER BALANCE AND PERFORMANCE INDICAT ORS PROGRAM PIFastCales’

Systern|Whole System

Standard Version 1a | 2nd Dec 2005 Canada
01/01/2005] te [01/01/2008 365 Idays
1

Real Losses and 95% Confidence Limits

Water Balance Components as % of System Input Yolume |

5.00
Fal =——Curmrant
s / ‘ Annual Real
> 4.00 \ Losses
3 oo —
5 300 I \ —a—Unavoidable
& 250 Annual Real
2 s00 .I' \ Losses
3 [ \
< 1.50 ! \
& 1.00 1 Ly =—Unavoidable
0.50 g
L L]
0.00 - r T T fako
0.0 0.2 0.4 06 08 1.0
Real Losses in MI per day,
when systom pressurised
NRW % by Volume; Comy with ional Data Sot
IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin38)

Non-Revenue Water as % of System Input Volume

OWater Exported

OOther Billed
Auth.Consumpticn

O Unbilled Authorised
Consumption

OApparent Losses

DReal Losses

NRW % by Volume; C

HNon Rovenue Water %

=
il

1w 21 23 25 27

—— Uppor sstimala |

—&—Lowor ostimale  —ll—Basl ostimalo

Non Rovenue Water %

with North A Data Set

IWA Level 1 (Basic) Fi ial Plfor Non-R Water (Fin36)

NRW as % of System Input Volume: Canadian data in blue
35
0 _[HH
2 — HHH
20 sttt _ 1ML
= : : : e o P o o e D
10 47— I H = HHHHHH
5 | L Lt ] 1= - L e
0 = B

12 3 45 6 7 8 8 191 121314 15 168 17 18 19 20 21

|_—9—-I.omrosl'rnalo —B—Bosl ostimale. —a— Uppor pstmalo

Real Lesses in litres/service connection/day’
(when system is pressurised)
Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Lires/service conn./day it Density of Connections > 20 par km of mains

All international data set hava density of connections > 20 par km of mains

Real Losses Lilres/service/day
588585388

s

[ —+—Lowor ostimato  —@—Best astimato

—a—Uppor estinto |

All Europsan data set have density of

Real Losses Litres/service/day

g§ B 8

Real Losses in litres/service connection/day
when system Is pressurised
Compared with North A data set, C, fian data in blue
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Lires/service conn /day if Density of Cennections > 20 par km of mains
ons > 20 per km of mains
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
—_— o ——
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs’

__PlFastCalcs | Standard ] Version 1a] 2nd Dec 2005 | Canada —_Master.0000 | Town of Pelham

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTITUTE GUIDELINES - |

World Bank Institute (WBI) Guidelines
The World Bank Instilute has recently introduced, into its NAVY Training Modules, a target matrix jor Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,

which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILls, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing| Developed Calculated S . <
Countries | Countries BAND LI for this General description of Real Loss Management Petforfnance Categories for Developed and Developing
Countries
ILI range | ILI range System
Less thian 4l Less thand A Further Ios‘s re.fduction may be uneconomic unless there are shortages; careful analysis needed to identify
cost-effective improvement
4lo<B o B 24 Pote‘r_-tial for marked impro _‘ ; consider pressure management, better active leakage control
p , and better network maintenance
Blo< 18 Yo c F‘oor leakage record; tolerable only it water is plentiful and cheap; even then, analyze level and nature of
leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
| WBI Rec fations for BANDS AlB|lc]| o
System ILI compared with WBI Bands for developed countries Ilmrestiggte pressure manag t options Yes | Yes | Yes
Ilnvestigate speed and quality of repairs Yes | Yes | Yes
= ,‘! , ICheck economic intervention frequency Yes | Yes
= + |
= + t L Ilntroducelimprove active leakage control Yes | Yes
- . |
-:-; . : ! Identify options for improved maintenance Yes | Yes
o i
8 {4 r —
@ . — ge Level Yes | Yes
2 N |
- * . .
2 = {1 Review break frequencies Yes | Yes
1 i
! ) ! ' L Review asset management policy Yes | Yes | Yes
g
0 1 2 3 4 5 & & 8 ks eal with deficiencies in manpower, training ves | iz
Infrastructure Leakage Index ILI and communications
~s—System ILI =~ Upper Limit BAND A S-year plan to achieve next lowest band Yes | Yes
—=—Upper Limit BAND B ——Upper Limit BAND C IFundamentaI peer review of all activities Yes
GUIDELINE 2: The AWWA Water Loss Committee general guidelines for setting a target IL| (in lieu of having a deter tion of a sy pecific economic

level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCale software to calculate short-term ELL for an active leakage control
palicy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (in terms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive.

Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Fi ial Considerati

Available resources are greatly limited and Operating with system leakage above this |Water resources are costly to develop or

1.0-3.0 24 are very difficult and/or environmentally !e\rel would require exper}s.[on of existing |purchase; a!:nlﬂy to increase revenues via
unsound to develop infrastructure and/or additional water water rates is greatly limited because of
resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient Water r can be devel 1or

P

purchased at reasonable expense; periodic
water rate increases can be feasibly
imposed and are tolerated by the customer
population

Existing water supply infrastructure
capability is sufficient to meet long-term
demand as long as reasonable leakage
management controls are in place

to meet long-term needs, but demand
3.0-5.0 management interventions (leakage
management,water conservation) are
included in the long-term planning

4 . Superior reliability, capacity and integrity of
5.0-8.0 Wat‘er resources are plentiful, reliable, and the water supply infrastructure make it
easily abstracted 5 -
relatively immune to shortages

Cost to purchase or obtain/treat water is
low, as are rates charged to customers

Gt Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
peater utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incr tal goal to a ller long-term

than 8.0 target - is discouraged.
e R R R
ote: Simpliied methods of ca cu|allng an economic irequency of intervention for actve eaEage control B:.r reguiaf survey have been been aevefopea and are included n

the ALCCales Standard software. This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular surv

Important Footnote: the Inirastructure Leakage Index (IL1) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management) at the current operating pressure, However, calculation of the IL| does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILl is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCales' | Standard [ Version 1a 2nd Dec 2006 | Canada |Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values | From another Worksheet
Utility |Town of Pelham 01/01/2005 [to 1/1/2006 Number of Days in Peﬁodl 365 Idgys
System |Whole System Calculation Steve Genser Date of calculation =| 7-Sep-06
| Total running costs as calculated below = | 0.0[sCx1000 _ [Transfer this figure to Cell L30 of WaterBalance&Pis Workshest |

900222 27 2, IWA Publishin

 this raport s

Nots: The following definitions of annual system running costs should be considered as guidelines only. They are based on the
20 of the IWA 'Manual of Best Practice 'Parformance Indicators for Watar Supply Services', (Alagre H, Hirmer W, Baptista J.M.
hould be consulted for further guidance as necessary.

‘Financial Definitions' in pages 19 and
and Parena R, July 2000, ISBN 1

Costs

capitalised cost of self-
constructed assels

Sub-total |Group total
Operational Costs SCx1000 $Cx1000 INCLUDES
" datar Raw watar 0.0 BULK SUPPLY IMPORTS: total payments for imported raw water
& Treated water 3 BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Treatment 2 2 .
E —— . :
nergy TiarEmizsion 0.0 POWER: all anergy costs for water supply alectricity and fusl for motive ma chinery
Distribution
Outsourcin Outsourcing of technical or administrative services, such as consultant 1 lertaking
g operational tasks, mater reading and accounting fees
Software licences ; 2 2
Extomal sanvicos: and IT support e Licence fees on computer software and technical support by softwara companies
Out ing Associated i % : A R ;
Companks Costs of associated companies that are not included in other items
Third party Operating costs of providing water services to third parties (other than the ragulated water
services supply function) that are not included in other items
Premises Payments for leasing or renting premises
Viehiclas Payments for leasing or renting vehicles
Leasing and Rentals Maobile Plamt 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or ranting fixed plant
Equipmant Payments for leasing or renting equipment
Wiler traatrant All water treatment chemicals for water supply that are not in HIRED AND CONTRAGTED
h :i:als SERVICES and which are required for operation of sources, treatment plants.tr i 1and
Purct SN 0o  |distribution systems
Cther than ; All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
enargy oparation of treatment plants ion and distribution sy
Taxes, lsvies and Al kinds 0.0 Any operating licences paid to a Government or municipal authority, abstraction chargas, local
fees ! authority rates
Exceptional earnings : Any exceptional income or expenditure from donations, investment subsidies, compensations or
All kinds 0.0 i £ e .
and losses adj related to riting off of fixed assets
Cther direct costs Any other operating costs {but excluding interest and taxation, on an aggregatad basis)
Génar] i"“ The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
suppdl excluded)
axpenditures
Other O i Costs directly associated with customer services that are not included in previous items, related
£ £ ndplera ng Customer services 0.0 to customer accounting, reading of meters, dabt Y. cosls of disconnactions,
xpandilures customers'enquiries and complaints handling.
s F Costs directly associated with scientific and laboratory services and with the monitoring of quality
Sciantific servicas that are not included in previous items
Other business Costs directly associated with other business activities that are not included in previous items,
activities except for cost depreciation
Doubtful debts Charge/credit 1o the profit and loss account for bad and doubtiul dabts
Sum of Operational|  All the above
7 0.0
Costs operational costs
Internal manpower Empl Atccets 0.0 |The sum of the total manpower costs of permanent and temorary personnel, including
costs npigyma = : employment-related social costs and benefits paid by the employer
Car.;?alise‘: Wf‘;‘ b The summation of the amounts in each of the above cost categories that have been incurred in
sRl-eangiucie : the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running | Internal Manpowar Costs, minus 0.0

Comments:
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Appendix L

PIFastCalc Output
Port Colborne

Veritec Consulting Inc.



'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs’ Slandard | Version 1a 2nd Dec 2005 Canada
ANNUAL WATER BALANCE CALCULATION N IWA L WITH 65% LIMTS Data eniry Delauils Calculated Values From snolber Worksheet
Note:Caleulations shaud be based on a 12:manih pericd for all aspects of th worksheel 1o humetion cormecily (s 5c Yeomeudn]  y) and o
Wility |Town of Pert Calbarme “””9':“&‘:;;',“"“'"“ os 0102008 1o oueLIeE = 365 |days
System [Whole System N"::',:::'::‘:: i Mo by Stave Genser Date 40008
2 WoicA [
H- WATER BALANCE CALCULATIONS Volume In o5% REVENUE WATER
4 peied | eontidence Varlarce
E WA Terminalogy Limit as +- %] *ol System | Caleulated Value of NAW as % of Sysiem
COMPONENTS OF WATER BALANCE W Inpust Volume Running Cests in Perlod
WOS: Volume trom Own Sources {f lor krigven 3 o 0,0% E E é "
A |WiWater 4 for errars) wong|  aew asa0 e ) £
55 ]
s1v: SYSTEM INPUT VOLUNE ao00.0]  aom 3580 o | S 5| 58 5
H = =
BACE:Water Exported o 0.0% T; E E 2 E 5
282 > -
WS: WATER SUPPLIED = SIV - BACE w050 3% 2580 oo | 2 55| =3 5
AB  [BACH1: Billed Authorizsd Consumplion: Metered Fesldential .55 15% 140 20.0% % ‘-% & ?s, £ g
& B
A Metered Large Users #22.5| 1.8% 50 22.6% iz H E 2
2E
BACHI: Bllled Metered ] 0.0% - <3
[BACU: Billed i L ] 0.0% soma | scxtoon %
HRW: NON-AEVENUE WATER 143020 B4 ane 8% 0.4616. 664.3] 0.0%
A Metered | 0.00% I of WS o 0.0% 04460 0.0) 0.0%
UACU: Unbilied Authorised Consumplion: Unmetered: Estimated asI 6.700% I ol WS 2B10)  S0.0% 4464 67% 0.4460 1168} 0.0%
WL WATER LOSSES 173 s 8234 30.1% 04551 5475 0.0%
€ JUC:Unawtherised Consumplion: Estimated as| 0.250% olWs 9.5 B0.0% & 0% 07560 74 oo
B |ALMUR1: Apparerd Loss - meter inde 0.50% | ofBACMI 78 Te% 0 02% 15810 123 0.0%
B [ALMURZ: Apparort Loss - meter under-registraticn: Large Users 1.00% | of BACM2 83 Ton ] 0.2% 15810 14.7) 0.0%
) 5 of BACM3
ALMURD: Apparent Lass - meter under-cegistration: and UACM 0.0, o 0.0% 15810 0.9 0.0%
D |ALDCD Customer meter data handling errars ] 0.0% 15810 0.9) 0.0%
AL: Sum of APPARENT LOSSES 260 1BE% 6 0.7% 1.2000 344 0.0%
AL: AEAL LOSSES 1150.4]  15.5% 8240 204% 04460 5111 0.0%
*aol period system pressurized = 100.0% [ 265.0 [dlyn Cost of runring system in period =| SCx1000
CARL: CURRENT ANNUAL REAL LOSSES (when system is pressurized} msfwm
g = Valid 1 ASSESSHMENT OF UNAVOIDABLE REAL LOSSES, AND VOLUME AND COST OF
52 P UARLE L1 | 5% CLeas POTENTIALLY RECOVERABLE REAL LOSSES
‘g 24 p
2 cale? Motes: Il Lm and Lp are In km and pressure P iz in metres
A [Lm: Mains Length, km 138.00 Yo 1.0% UBL in litres/howr = {20xlm+ 1355+ Wxlp)x sy
A |Nh: Mumber of Fire Hydrants 551 1.0% UARL in  Nitrealday = {1l8zlm+ 0BxMi+ 2Wxlpjx P
A8 |1ib: Humber of Szparately Billed Properties 5807 20% P Mi ] 1000 [ o am e
Fi: Aatle of billed Service Connections (Ms, main 1o property - LOSSES »
M8 [ o) ie Billed Progs i) 1.040 20% perday | inperied | inperied
Ns: No, of billed Service Connections §029 0% UBL: UNAVCIDABLE
022 L1} 26,0 4%
B [Nu:Number of Unbilled Service Connections 28 10.0% BACKGROUND LEAKAGE
i: Tod: It::.nberal Service Conns (= Ns + Nu), mains to 5067 Yea 28% UARL: UNA ! o
oo ANNUAL REAL LOSSES Lol = 2 Fo
OC: Density of Canneelion/ km of malns = Nsilm 4.0 3.0%
B |Lp: Aver, o length, property line to meter {m) 10,2 24% 3
p: Average pip ty lin mmﬁ::?:_sog::"uu 318 1180 5121 16.5%
Lp: Tetal pipe lengih, property line 1o meter {km) 61,60 7%
A [P Aver hi stem pressurised a0 0%
BN BSATTR Wem AR S MtIC ) Yea - iy Los;s'a AR “F;_ 279 1018 4838 17.5%
P: Average pressure when system pressurised {m) 41,0 2.0% = i
95% Cleas| Lowest Highest
WA BEST PRACTICE PERFORMANCE INDICATOR UNITS OF PEAFORAMANCE INDICATOR Best extimatel 7 Estlmate Eatbmate
Mon Revernse Water Basic [WA Level 1, Fin3g) "ol System Input by Valume %8 9% 15 401
Men Roverue Water Basic WA Level 1, Find7) % ol Systom Input by Value %
Best ool Water Supplied (Distribution Systems} 0.7 18.7% 0.6 08
Apparent Losses (WA Op23)
*s0l System Irgud Volume (Bulk Supply Systems) 0.7 12.7% 06 08
Li 7, when sy 519 157% 428 &01
Real Losses Basic (WA Level 1, Op24)
mkm of maina/day, when system pressurised 228 16.5% 103 264
Real Losses Detafled (IWA Level 3, Op 25) Intrastructure Leakage Index ILI (non-dimensional) 866 16.7% 7.0 10.02
[Commants:
[Fegion billing equation = 4T1 + 4T2
Loop Calibration Roports dated Oclobor 28, 2005 highlight the foBowing errors:
22.9 % of full scale = +26.7% arror
45.8 % of full scalko 0.1% arror
76.4 % of full scake = no error
91.5 % of full scale = no errar
Procoss Rokability Bands:
A-ochualdala
B - calculated based on sctual data
C - calculated estimato
D - no data | delault
Combinations, for example, BIC may be used to iustrale 2 calculated estimate based on partial data
Total length of watormain aliow for 3 m per hydrant (Le., 591 hydrants x 3m = 1.773 km)
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WATER BALANCE AND PERFORMANCE INDICAT ORS PROGHAM PlFast

Utility [Town of Port Colborne
System|Whole System

Cales' Standard Version 1a | 2nd Dec 2005 Canada
| [01/01/2005] to [01/01/2008 365 days
=

Real Losses and 95% Confidence Limits

Water Balance Components as % of System Input Volume

OWater Exported

BOther Billed
Auth.Consumpfion

OUnbilled Authorised
Consumplion

DOApparent Losses

O Real Losses

1.80
== Current
1.60 Annual Real
= 140 -{_ Losses
3 120
: S ' T |
o f 1 Annual Real
R S ’ l Losses
= 060 1 ! ‘
o
= 0.40 ! \ =~ Unavoidable
0.20 B8
Leakage
0.00 . - |
0.0 1.0 20 a0 4.0
Real Losses in Mi per day,
when system pressurised
NRW % by Volume; G with | Data Set

IWA Level 1 (Basic) Financial Pl for Non-Revenue Water (Fin3s)

NRW % by Vol ; Ci ison with North American Data Set
IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin36)
NRW as % of System Input Volume: Canadian data in blue

Non-Revenue Water as % of System Input Volume
lgan HH
Zx L H
3
fa HHHHHH
& 45 L HHH - JHH
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2 10 THHHI HHHHH- -
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Tt 3 5 7 8 1 13 15 17 18 21 2 25

[ ——Lower sstimate  —m—Best estmate  —a— Upper sstimate

MNon Revenue Water %

12 3 45 6 7 8 9 101112 1314 15 16 17 18 10 20 21

—t—Lower estimale  —B—Bos! estimale  —a— Upper eslimate

Real Losses in litres{service conneclion/day
(when system is pressurised)
Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses {Op24)
Use Lires/service conn./day if Density of Connections = 20 par km of mains
All international data set have density of connections > 20 per km of mains

Real Losses Litros/servica/day
5388883838

7

g 1 13 5 7 19 21 23 2 27
|—0—Lonwe=i:rue —B—Bost estimate —A—vapans!usﬁlel

nnl'lﬂl]

3 5

All Ewropean data sel have density of connections > 20 per km of mains

Real Losses in litres/service connection/day
when system is pressurised
Compared with North A data set, C. data in blue
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Litres/senvice conn fday i Density of Connections > 20 per km of mains
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Infrastructure Leakage Index ILI for Real Losses
Compared with International data set

Infrastructure Leakage Index ILI for Real Losses
Compared with North American data set, Canadian data in blue
IWA Level 3 (Detailed) Operational Pl for Real Losses 25

IWA Level 3 (Detailed) Operational Pl for Real Losses (Op25)
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs'
PlFastCalcs | Standard | Version 1a| 2nd Dec 2005 | _ Canada IMastet.ODlJE]

Town of Port Colborne
THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD EIKNK INSTITUTE GUIDELINES

World Bank Institute (WBI) Guidelines

The World Bank Insfitute has recently introduced, into its NRW Training Modules, a target malrix for Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,

which can be applied to a wider range of connection densities and custemer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each
Band, and appropriate recommended actions are as follows:

Developing| Developed Calculated o o . . A
Countries | Countries BAND ILI for this General description of Real Loss Management Peﬂorrnanr.-a Categories for De ped and D ping
Countries
ILIrange | ILI range System
Less than 4| Less than 2 A |Further lnﬁs re on may be unless there are shortages; careful analysis needed to identify
cost-effective improvement
Potential for marked improvements; consider pressure management, better active leakage control
410<8 2to<4 B 2 2
practices, and better network maintenance
Blo<i6 o<t c Poor leakage record; tolerable only if water is plenﬁul and cheap; even then, analyze level and nature of
© leakage and intensify leakage reduction efforts
16 or more| 8 or more D 8.7 Very inefficient use of resources; leakage reduction programs imperative and high priority
| WBI Re dations for BANDS AlBslc| o
System ILI compared with WBI Bands for developed countries llnvesﬁgﬁg pressure man t opti Yes | Yes | Yes
finvesti ate speed and quality of repairs Yes | Yes | Yes
> Check economic intervention frequency Yes | Yes
§ § __§ . Introduce/improve active leakage control Yes | Yes
| .g ?’\ Identify options for improved maintenance Yes | Yes
5 e e ! —
| o i Assess Economic Leakage Level Yes | Yes
g / =
2 1 - [
Ez ‘,0' \. |Review break frequencies Yes | Yes
J ¥ i ¥ ¥ ! ¥ Review asset management policy Yes | Yes | Yes
0 1 2 3 4 S 6 7 8 g 0 oM Deal with defici in p r, training Yes | Yes
Infrastructure Leakage Index ILI and communications
=== System ILI === Jpper Limit BAND A Is-year plan to achieve next lowest band Yes | Yes
—Upper Limit BAND B ~Upper Limit BAND C Fundamental peer review of all activities Yes
— | | ]

GUIDELINE 2: The AWWA Water Loss C ittee general guidelines for setting a target ILI (in lieu of having a determination of a ystem-specific ec
level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control
|policy of regular survey. Data from England & Wales (where many Water Gompanies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (in terms of ILI} is unlikely to exceed 3.0, even where water is plentiful and inexpensive.

Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

il it kage al i Wate| costl lop or
Available resources are greatly limited and Operating with system leakage above this ater resources are y to develop

x Id i io isti urc ; ability to il enue
1.0-3.0 are very difficult and/or environmentally !wel would require expar‘hs. n of existing |purchase ability m::‘re.ase revi s Via
wrisourid te davalc infrastructure and/or additional water water rates is greatly limited because of
i3 resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient] _ . 3 Water resources can be developed or
Existing water supply infrastructure R
to meet long-term needs, but demand A Al purchased at reasonable expense; periodic
3 P capability is sufficient to meet long-term 2 >
3.0-5.0 management interventions (leakage 12 2 water rate increases can be feasibly
i C as long as reasonable leakage s
management,water conservation) are 2 ol arbinbleas imposed and are tolerated by the customer
included in the long-term planning ks i P population

ior reliabili i i ity of
Water resources are plentiful, reliable, and HSupermr r "a""“?" sapachy and mteg.nty
5.0-8.0 the water supply infrastructure make it
easily abstracted 4 s
relatively immune to shortages

Cost to purchase or obtain/treat water is
low, as are rates charged to customers

Great Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective|
reater

thasao 8.7 utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term
AT target - is discouraged.

requency of intervention for active leakage control by regular survey have been been eveloped and are included in

ware. This has allowed the development of the ELLCalcs standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of reqular survey.

Ilmponant Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control

and infrastructure management) at the current operating pressure. However, calculation of the ILI does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILI| is being achieved, there may still be
oppertunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic,




'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PlFastCaics’ | Standard | Version 1a 2ndDec2005 | Canada |Master.0000
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values I From another Worksheet
Utility [Town of Port Colborne 01/01/2005 [to 1/1/2006 Number of Days in Period] 365 |days
System IWho[e System Calculation by Steve Genser Date of calculation =] 12/4/2006

[ Total

] costs as calculated below = |

0.0]sCx1000

|Transfer this figure to Cell L30 of 'WaterBalance&Pis Workshast ]

Note: The following definitions of annual system running cests should be considered as guidelines only. They are based on the 'Financial Definitions' in pages 12 and
20 of the IWA "Manual of Best Practice ‘Performance Indicators for Water Supply Services', (Alegre H, Hirmer W, Baptista J.M. and Parena R, July 2000, ISBN 1

800222 27 2, IWA Publishing; this report should be consulted for further guidance as necessary.
Sub-total GrouE total

Software licences

Operational Costs SCx1000 SCx1000 INCLUDES
i §watir Raw water 0.0 BULK SUPPLY IMPORTS: total payments for imported raw water
= Treated water 2 BULK SUPPLY IMPORTS: total payments for imported treated water
Haw water
Energy Trealnlier?t 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery

Transmission

Distribution

Otitsowreing Qutsourcing of technical or administrati rvices, such as consullants, contractors undertaking

oparational tasks, meter reading and acco unting fees

Licence fees on computer software and technical support by software companies

constructed assets

External services: and |T support
Outsourcing Associated 2
3 Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other than the regulated water
services supply function) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicles
Leasing and Rentals Mobile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Paymants for leasing or renting equipment
Witsiiroatmart All water treatment chemicals foIr water supply that are not in HIRED AND CONTRACETF:‘D
chemilcals SEHVIQES and which are required for operation of , treatmant plants, and
Purch 0.0 distribution systems
Gthar than ; All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are raquired for
energy operation of sources, treatment plants,transmission and di i ¥
Taxes, levies and c Any operating licences paid to a Government or municipal authority, abstraction charges, local
Al kinds 0.0 ;
fees authority rates
Exceptional earings All kinds o0 Any | income or diture from d i ir nt subsidies, comp ions or
and losses & adjustments related to salesfwriting off of fixed assets
Cther direct costs Any other operating costs (but excluding interest and taxation, on an aggregated basis)
GQBT.-Z{:J;M The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
expenditures P 4elusled)
Other Operating Costs directly associ‘ated wilh_ customer services that are not includesi in pmvi?us items, related
E dit Customer services 0.0 to customer accounting, reading of metars, debt Y. costs of di 1 .
Apanerdes L ‘anquiries and complaints handling.
Scierilfie services Costs directly associated with scientific and laboratory services and with the manitoring of quality
that are not included in previous items
Other business Costs directly associated with other business activities that are not included in previous ftems,
activities except for cost depreciation
Doubtful debts Charge/credit to the profit and loss account for bad and doubtful debts
Sum of Operational| Al the above 0.0
Costs operational costs 2
Internal manpower The sum of the total manpower costs of p and t ¥ p 18l, including
costs Employment costs | o:0 employment-related social costs and benefits paid by the employer
Capitalised costof Negative A The summation of the amounts in each of the above cost categories that have been incurred in
self-constructed # 0.0 s 5
allocation the of new or 1 assets
assets
Sum of Operational costs and
Total Running | Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- ¥

Comments:




Hiagaraw Region Water Loss Assessment Proiect — Phase Il Final Report

Appendix M

PIFastCalc Output
St. Catharines

Veritec Consulting Inc.



'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PlFastCalcs’ Standard | Version 1a 2nd Dec 2008 Canada
ANKUAL WATER BALANCE CALCULATION IN IWA , WITH o5% LIMITS Data eniry Defaudis | Calculated Values. From another Workshest
Note:Caleulations shoud be based ona 12-month pericd for all aspects of the workshee! 1o hmeticn correctly Currency = sc """"": uris ]y and e |
¥ |City of S1. Catharines M“”s':ﬂﬁ ;;‘,‘"" "l os oMDI2004 to owIr008 - 25 [days
System |Whale System D""‘;’;r:::‘:x:"‘“ Ha y] Sleve Genser Bate 4-Dec-os
=
& T 1 FINANCIAL PERFORMANCE INDICATORS FOR NON-
2 :- WATER BALANCE CALCULATIONS Volume in % REVENUE WATER
g = parod Conlidence Varlance
o WA Terminalogy Limit as +- % *eol Sysiem | Caleulated Value of NAW a8 % of System
£ |COMPONENTS OF WATER BALANCE M Input Velume Running Costs in Period
WOS: Valume trom Own Sources Tor known 1 0 0.0% ¢ E i &
= = H
A |WiWater Tor kno: errars) z227  aen 111880 100.0% § : é 3 B
SIV: SYSTEM INPUT VOLUME 21823.7) 0% 111680 100.0% s E 52 2
3 © T
BACE Water Exported o 0.0% s H % 3 s
2EZ =z
WS: WATER SUPPLIED = SIV - BACE 28237 2 11800 oo | ESE | E3 3
& - o | 4
A |BACH1: Billed Authorised Consumplion: Metered Cycles 17067.9) 15% 17062 TE.Z% H ‘;:. = \:; ‘E g
A e Aushort WMetered Bulk Metering & industrial 2008 15% 340 ow | &2 i ’
E E
& Metered 0 0.0% 29
[BACU: Billod Authorl (] 0.0% som3 | scxio00 L
NAW: NON-AEVENUE WATER 262 30.0% 128082 10.8% 04626 10854 0.0%
A Auth Metered | n.0o% | ol WS 0.0 o a.0% 04460 0.0) 0%
0 |uAcy: Unsilled as| zsee | orws 2728|1000 19372 1.3% 04460 121.7| 0.0%
WL WATER LOSSES 20734]  36.a% 140353 2.5% 04648 953.7| (158
D |UC: Unauthorised Consumption: Estimated as|  0.250% ol Ws 546 100.0% T 0% 2.4460 24.9] (S
B [ALMURT: Apparert Loss - meler Lndar-regisirati Cyeles 050% | orBACHN s Tom [ 4% 08900 695 0%
B [ALMURZ: Apparert Loss - meter under-regiatration: BolkMetering® 4 o, | ot macH2 23 7o 1 0.1% 0.8000 ws| oo
ALMUR): Apparent Loss - meter inder-registration: :':::::"; 0.0 0 0.0% 0.8000 oo  dom
0 |ALDCD Customer meter data handiing errors [] a0 ns000 0.9) 0%
AL: Sum of AFPARENT LOSSES Tear|  aaam 788 08% 06827 1124 n.o%
AL: AEAL LOSSES wos7| 2w 149133 Y 04450 251.9] 0.0%
A %ol period system pressurized = | 100.0% 3650 |days Gost of runring system In period =| sCxiono
[CARL: CURRENT ANNUAL REAL LOSSES {when system is pressurized) lmf:mudn
sz Vel tor ASSESSHENT OF UNAVOIDABLE AEAL LOSSES, AND VOLUME AND COST OF
53¢ POTENTIALLY RECOVERABLE REAL LOSSES
355 SYSTEM INFRASTRUCTURE AND PRESSURE DATA UARLE 1LY
=2 cale? Notes: M L and Lp are In km and pressure Pisin metres
A |Lm: Mains Length, km 541.40 Yes 1.0% UBL in litres/hour = (0xlme125xN+ 3xlp)x  mso)®
A [t: Number of Fire Hyarants 3803 10% UARL in  Titresiday = {18xlms+ 09xN+ 25xlpjx P
B |Nb: Number of Separately Billed Propertics a1210 20% o — [ [ SOXI00 | o ana
[A: Ratio of billed Service Connecticns (Ns, main o property LOSSES N “
B liine}to Eiljed frope e 1000 2.0% perdayy | inpedod | inperied
[Ns: No. of billed Service Connections 41210 2.8% UBL: UNAVOIDABLE 152 s v L
€ [Nu:Number ol Unbilled Service [ LEAKAGE
Hi: Total Number of Service Conns {= Ns + Nu), mains to o = e
iy 1l ¢ : UARL: UNAVGIDABLE
propety e ANNUAL REAL LOSSES i bl 735 i
DC: Density of Cornections/ km of malns = NalLm 751 20%
B |Lp:Average pipe length, property line la meter (m 78 50.0% ;
P e s mmhgﬁm:gme 523 1000 513 T
Lp: Total pipe length, praperty line ta meter (km} 288,47 £0.1%
€ |P:Average pressure when system pressurised {psi) 5.0 26.0%
[t IRCOR R R e
[P: Average pressure when system pressurised {m} a6.0 26.0% "
96%Clsas| Lowest Highest
[WA BEST PRACTICE PERFORMANCE INDICATOR LUNITS OF PERFORMANCE INDICATOR Beat estimate| = S e | Esilmate
Hon Aevenue Water Basie (WA Level 1, Finds) %ol System Inpus by Volume 108 20.2% 75 140
Hon Revenue Water Basic (WA Level 1, FinaT) % of System Input by Value 20.2%
Best 0p23 Pl > *s 0l Water Supplied [Distribution Systems) 08 8% 0s 1.0
Apparert Lossos (WA Op23) -
%0l System input Velume {Bulk Supply Systoms) ne 5% (1] 1.0
Li ¥, when 127 W% 76 m
Aeal Losses Basic (WA Level 1, Op24)
mkm of maina/day, when sysiem pressurised o1 20.7% 58 125
Feal Losses Detalled (IWA Level 3, Op 26) Infrastruciure Leakage index IL| {non-dimensional) 228 47.5% 1.20 236
Commants:

Region Biling Equation = (5T1+ 572+ 573+ 5T4+5T5)-501-502-503-504-505-506-507-508-509

5T1, 5T2, 573 - June 30 & November 1, 2005
5T4 - no report

501, 502, 5D5, 5D6 - May 20, 2005

503 - May 24, 2005

SD7 & 508 - August 15 & November 2, 2005
50% no report

Process Roliabifity Bands:

A-actualdala

B - calculated based on actual data

C - calculated estimato

D - no data f default

‘Combinations, for examplo, BIC may bo used to lustrale o calculated estimate based on jpartial data

Allowance for 3m hydrant lead for each hydrant bulll in 1o kBomotors of waler maln.,
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Utility |City of St. Catharines

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PiFastCalos’

System|Whole System

Standard
01/01/2004] to [01/01/2005

Version 1a | 2nd Dec 2005
365 days

Canada

Real Losses and 95% Confidence Limits

Water Balance Components as % of System Input Volume

Non-Revenue Water as % of System Input Volume
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——Current
0.35 —— (\7 ﬁ ] Annual Real OWater Exported
z 030 | Losses
§ 0.25 ’ I , \ BOther Billed
==—Unavoidable " .
E 0.20 ] / \ Annual Real Auth, MR
£ 015 I , \ Losses
- ’ / \ OUnbilled Authorised
0. - Consumplion
& 0.10 l l/ \ —— Unavoidabla e
0.05 4 — Background
Leakage oA tL
0.00 . g pparent Losses
0.0 20 4.0 6.0 8.0 -
Real Losses in M per day, BReal Losses
when system pressurised
NRW % by Volume; C fson with Int TData Set NRW % by Volume; Comparison with Norih American Data Set
IWA Level 1 (Basic) Fi ial Pl for Non-R Water (Fin36) IWA Level 1 (Basic) Fi ial Pl for Non-R: Water (Fin36)

NRW as % of System Input Volume: Canadian data in blue
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(when system is pressurised)
Compared with International data set
IWA Level 1 (Basic) Operational Pl for Real Losses (Op24)
Use Litres/service conn.iday il Density of Connections > 20 per km of mains
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Compared with North American data set, Canadian data in blue
IWA Level 1 (Basic) Operational PI for Real Losses (Op24)
Use Livesisendce conn.day if Density of Connections > 20 per km of mains

All European dala set have density of connections > 20 per km of mains
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Infrastructure Leakage Index ILI for Real Losses
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"LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs'
PIFEtCalcs _| Standard | Version 1a| 2nd Dgr.- 2005 _Eanada Master.0000 ]. City of St. Catharines

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WBHLD BANK INSTITUTE GUIDELINES

World Bank Institute (WBI) Guidelines
The World Bank Institute has recently introduced, into its NRVW Training Medules, a targel matrix for Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains, Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and customer meter lecations, as shown below. Band limits in terms of ILIs, general descriptions of each

Band, and appropriate recommended actions are as follows:
Developing| Developed Calculated i . ooy PO
Counlries | Countries BAND ILI for this General description of Real Loss Manag it Perio-' Categories for D ped and Developing
Countries
ILI range | ILI range System
113 T , r = ]
Less then 4lLess than 2 A Further losvs re 1 may be unless there are shortages; careful analysis needed to identify
cost-effective improvement
A15<a 2to<4 B 23 Potar!tlal for marked lmpm\remer!ts; consider pressure management, better active leakage control
l_practlces, and better network maintenance
Sto<16 P c Poor leakage record; tolerable only if water is plentiful and cheap; even then, analyze level and nature of
o< leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
WBIR 1dati for BANDS A B C D
System IL| compared with WBI Bands for developed countries Ir tigate pressure it options Yes | Yes | Yes
Investigate speed and quality of repairs Yes | Yes | Yes
> |Check economic intervention freq y Yes | Yes
= [} ‘ [— Introduce/improve active leakage control Yes | Yes
-§  ——— I — _— Ildentify options for improved maintenance Yes | Yes
= - —_— —
@ Assess Economic Leakage Level Yes | Yes
% i |Review break frequencies Yes | Yes
= |
' i - ¥ y ! Review asset management policy Yes | Yes | Yes
0 1 2 3 4 5 6 7 8 8 eal with deficiencies in manpower, training veu | Was
Infrastructure Leakage Index ILI and communications
—=—System ILI == Upper Limit BAND A 5-year plan to achieve next lowest band Yes | Yes
—Upper Limit BAND B —Upper Limit BAND C Fundamental peer review of all activities Yes

GUIDELINE 2: The AWWA Water Loss Committee general guidelines for setting a target ILI (in lieu of having a determination of a system-specific economic
level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Mote: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCale software to calculate short-term ELL for an active leakage control

policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the
ELL (interms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive.
Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

5 i ti i I hi: S to deve
Available resources are greatly limited and Operating with system leakage above this |Water resources are costly to develop or

2 " evel re e i Xi se; abi increase ia
1.0-3.0 23 are very difficult and/or environmentally I would requi xpaqs‘lon of existing |purchase; a!:llﬂy to |nc_ " evenues v
unsound to develo infrastructure and/or additional water water rates is greatly limited because of
P resources to meet the demand lation or low ratepayer affordability
Water resources are believed to be sufficient] _ . . Water resources can be developed or
Existing water supply infrastructure —
to meet long-term needs, but demand oo oy purchased at reasonable expense; periodic
i % capability is sufficient to meet long-term -
3.0-5.0 management interventions (leakage water rate increases can be feasibly
2 S demand as long as reasonable leakage p
g it,water vation) are imposed and are tolerated by the customer

i + = ana trols il 2
included in the long-term planning management controls are in placa population

Superior reliability, capacity and integrity of

Water resources are plentiful, reliable, and z % Cost to purchase or obtain/treat water is
5.0-8.0 : the water supply infrastructure make it
easily abstracted : low, as are rates charged to customers
relatively immune to shortages
Gréat Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
reater

than 8.0 utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incr tal goal to a ller long-term
a3 target - is discouraged.

_— ]
ote: Simplified methods of caEulatlng an economic irequency of Intervention for active eakage control Ey regular survey have been been developed and are Included in

the ALCCales Standard software. This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, active leakage control
and infrastructure management) at the current operating pressure, However, calculation of the IL| does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PIFastCalcs'

'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

| Standard | Version 1a]  2ndDec2005 | Canada |Master.o000

OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values I From another Worksheet
Utility |City of St. Catharines 01/01/2004 |to 1/1/2005 Number of Days in Period] 365 [days
System |Whole System Calculation by Steve Genser Date of calculation =| 12/4/2006
L Total running costs as calculated below = | 0.0[sCx1000  [Transfer this figure to Cell L30 of WaterBalance&Pis' Worksheet |

20 of the IWA 'Manua

| of Best Practica

Note: The following definitions of annual system running costs should be considered as guidelines only. They are based on the
‘Performance Indicators for Water Supply Services', (Alegre H, Hirmer W, Baptista J.M.

‘Financial Definitions' in pages 12 and
and Parena R, July 2000, ISBN 1

900222 27 2, IWA Publishing; this repor should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs $Cx1000 $Cx1000 INCLUDES
Impored wts Raw water 0.0 BULK SUPPLY IMPORTS: total payments for imported raw watar
Treated water BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Treatment L : :
Energy = 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Distribution
Outs in Outsourcing of technical or administrative services, such as consullants, contractors undertaking
oRring: operational tasks, meter reading and accounting fees
Software licences : ; i
Bl caricass and IT support 2 Licance fees on computer software and technical support by software companies
Qutsourein, 3 :
g g:so{:::ei Costs of associated companies that are not included in other items
| __~-ompanie
Third party Operating costs of providing water services to third parties (other than the regulated water
services supply function) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicles
Leasing and Rentals Mabile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for |easing or renting fixed plant
Equipment Payments for leasing or renting equipment
Water irsatment All water treatment chemicals for water supply that are not in HIRED AND CONTRAGTE
EANTS SERVICES and which are required for operation of sources, treat plants transmission and
chemicals S
Purch 0.0 distribution systems
Uitnases Other than - All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy operation of A plants,trar and distributi 1
Taxes, levies and All kinds 00 Any operating licences paid to a Government or municipal authority, abstraction charges, local
fees i 4 hority rates
Exceptional earnings All kinds 0.0 Any exceptional income or ex from d , investment subsidi or
and losses L $ adjustments related to salesfwriting off of fixed assets
Other direct costs Any other operating costs (but excluding interest and taxation, on an aggregated basis)
Gansil 4t The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
support
. excluded)
expenditures
h A Costs directly associated with customer services that are not included in previous items, related
OtE er Og_eratmg Customer services 0.0 to customer accounting, reading of meters, debt revovery, costs of disconnections,
Apendslres « ‘enquiries and complaints handling.
R ) Costs directly associated with scientific and laboratory services and with the menitoring of quality
Scientific services that are not included in previous items
Other business Costs directly associated with other business activities that are not included in previous ftems,
activities except for cost depreciation
Doubtful debts Charge/credit to the profit and loss account for bad and doubliul debls
Sum of Operational|  All the above 0.0
Costs operational costs ;
Internal manpower The sum of the total manpower costs of permanent and temorary personnel, including —l
costs Employment costs | I %0 employment-related social costs and b fits paid by the employ
Ca[};lal[ser;l c::t:f Negative a0 The summation of the amounts in each of the above cost categories that have been incurrad in
e consintlaty allocation ' the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running | Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- :
- 1 assets

Comments:
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'FIFasiCalcs' Sandard | Version 1a 2nd Dec 2005 Canada
ANNUAL WATER BALANCE CALCULATION IN IWA ) FORMAT, WITH 05% CONFIDENCE LIMITS Dataeniry || Defauils Caleulated Valuss From analher Werksheat
Hote:Caleulations should be based on a 12. for ail aspects ol the 10 luncticn comeety Gt = sc Vohowckal o, and m?
Bulk supply (85} or Distribution
Unility |Gty of Thorold Systam (D57 DS oLo12005 ta 01012006 - 365 |days
System |Whole System s m:’o‘rxm; e Ne b Seve Ganser Date A0ee06
5
5 WATER BALANCE CALCULATIONS FINANCIAL PERFORMANCE INDICATORS FOR NON-
82 Velumain | - gu REVENUE WATER
§ =2 parfod Conlidence Varlance
& g WA Terminology Limit as +f- % %ol System 1 Value of HRW 2 % ol Sy
2 |COMPONENTS OF WATER BALANCE M Input Valume Running Costs in Period
WOS: Velume from Own Sources [cemected for known systematic errors) [ 0.0% s § ‘3 i
5 o=
A Wi Water imparted for knawn cerars) neral e 2080 100.0% %g 33 H
4 &
SIV: SYSTEM INPUT VOLUME R 2380 100.0% SE25 § 2 g
-}
A [BACEWater Exported o bo% s if % g g
] £
WS: WATER SUPPLIED « SV - BACE s am 280 s | 2 §5 | 23 s
BC  [BACMI: Billed Authorised Consumption: Metered Residertial {- 70%) 1670.6)  15% 163 5Z4% H g & :s‘: % 8
H 8 e L
BT [BACMZ: Bliled Authorised Consumption: Metered 1C1 (- 30%) 7150 15% 20 25% £3- 1 H
£ 8 E #
BACH: Billed Metored [ 0.0% B <3
BACL: Billed 0 0.0% $Cma SCx1000 L
NAW: NON-REVENUE WATER 8008 124% 2673 25.1% 0.4850 a4 14.7%
A |UACH: Unbilled Autharised Consumption: Metered | 0.00% | ol WS ] 00% 04460 0.0 0.0%
0 |uscy: Unbilled as| tzson | otws ang|  1oeon an 1% 04450 s o7
WL WATER LOSSES 7618 4% 2007 22.0% 04570 7086 14.0%
D [US:Unawthorised Consumption: Estimated as| o.‘.'ﬂn'b_ ol WS 80| wm 7 0.3% 1.7600 141 0.5%
BT |ALMURY: Apparent Loss - meter e & 0.50% | of BACMI B4l Tom (1 0.3% 17890 143 06%
BT [ALMURZ: Apparent Loss - meter under-registration: 1.00% | ol BACMZ 7.3 To% (1 0.2% 17650 128 05%
ALMUR3: Apparert Loss - meter undsrregistration: SIRAENY 0.0 o 00% 17690 a0l oow
D [ALDCD Customer meter data handling errors ) 0.0% 17800 0.0) 0.0%
[AL: Sum ol APPARENT LOSSES 228 anom 7 07% 17690 417 1%
[AL: REAL LOSSES TITAl 1465 3903 23.4% n.ads0 3203 12.4%
A #401 period system pressurized = | 100.0% | 2650 I“"' Cost of running system In period = 26484  scxro00
[CAAL: CURRENT ANNUAL REAL LOSSES (when sysiem Is pressurized) :_oziuw-y
-z Valld o ASSESSHENT OF UNAVOIDABLE REAL LOSSES, AND VOLUME AND COST OF
SE - UARLE L1 | 95" CLs as POTENTIALLY RECOVERABLE REAL LOSSES
g 23 SYSTEM INFRASTRUCTURE AND PRESSURE DATA oo
& cale? Metes: Il Lm and Lp are in m and pressure Plsin melres
A JLm: Mains Length, km 90.60 Yes 10% UBEL in litresfhour = ([xlme125xM+ Nxlplx  msg'”
A [Nh: Number of Fire Hydrants €00 1.0% UARL in litresiday = [1BxLm+ 08xM+ 25xilpjx P
B | of Bifled Prope 6260 2.0% COMPONENT OF REAL Ll Ll 1onro00: |
R: Ralio of b N3, mai perty 2 LOSSES *
B ine) 1o Billed Props (b} 1.000 20% per day Inpericd | Inperiod
[Ns: Ho. of billed Service Connections 6269 28% ug_-,mmu:fﬁﬁ‘ 023 o T 24%
B of Untilled Service Connections 25 10.0%
M1 Tatal Number of Service C = N3 + Nuj), mains to
erepryine IR o o il UARL: UNAYIDABLE 038 122 9.0 21%
ANNUAL REAL LOSSES i
DC: Density of Connections/ km of mains = N/Lm 69.5 20%
B |Lp:Avsrage pipe lengih, property line 1o meter m| 102 4% %
P enih, prope {m) cmh:msm ANNUAL ot 9 i 1%
Lp: Total pipe length, property line to meter (km} B354 T OssEs
A F: Average pressuse when system pressurised (psi 82,0 1.0%
P: Average pressure when system pressurised {m) a3s 1.0%
95t CLeas| Lowest Highest
\WA BEST PRACTICE PERFORMANCE INDICATOR st e 1 Boatestimate| 5| L | e
Nea Reverwe Waler Basie (WA Level 1, Findg) %ol System Input by Volume 261 12.5% 219 203
Nen Revernse Water Basic (WA Level 1, Finat) *a of System nput by Value 147 12.8% 128 165
*aal Waler Supplied [Distribution Systoms) o7 3W1% 05 1.0
Apparerd Losses (WA Op23)
% ol Sysiem Inpust Volume (Buk Supply Systems) (54 34.1% 0.5 1.0
Best Op2d B Li i ¥, whon £ 14.0% 273 269
Aeal Lesses Basic (TWA Level 1, Op24)
mkm of maint/day, when system pressusised 223 14.6% 18.0 255
Real Losses Detailed (IWA Level 3, Op 25} Inlrastructure Leakage index IL| {nen-dimensional) 558 14.7% 478 640
Taammous:
[Rogion biling equation = 1D4+501-502 e p
501 & 502 - May 20
503 - May 24
504 - No repart
104 - calibratlon report for May 4 tha meter lgnik ol and was repained.
- calibration report on Oct, 13 e meter L i and was repaired,
Process Reliability Bands:
A-actualdala
B - calculatod based on actunl data
C - caleulated estimaloe
D - no data [ defoult
Combinations, lor example, B/C may bo used to illustrate a caleulatod ostimate based on partial data
gih of for 3 m por hydrant
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System|Whole System

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PiFasiCales’ Standard Version 1a |[2nd Dec 2005] Canada |
Utility [City of Therold | 01/01/2005] to |01/01/2006 365 days |
I SN |

Real Losses and 95% Confidence Limits
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PiIFastCalcs’
| PIFastCales [ Standard | Version la| 2nd Dec 21]7)?_1 Canada |Master.0000 | __City of Thorold _ [

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTiTU_TE GUIDELINES » B |
T T T e e ————————————— |

World Bank Institute (WBI) Guidelines

The World Bank Institule has recently introduced, into its NRW Training Medules, a target matrix for Real Losses management performance, based on real losses in
veolume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The largets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D in the WBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and customer meter locations, as shown below. Band limits in terms of ILIs, general descriptions of each

Band, and appropriate recommended actions are as follows:
Developing| Developed Calculated : S Bart Catedori Dévslanad i
Gourtries | Courtiies BAND ILI for this General description of Real Loss Mar Perforr gories for ped and Developing
Countries
IClrange | ILI range System
s ihas ieatisia A Further loss re:-ductmn may be uneconomic unless there are shortages; careful analysis needed to identify
cost-effective improvement
Potential for ked improv ts; consider pressure management, better active leakage control
g ol 2l B practices, and better network maintenance
Sto<ie 41048 c 56 Foor leakage record; tolerable only if water is plentiful and cheap; even then, analyze level and nature of
.= o= : leakage and intensify leakage reduction efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
' | WBI R dations for BANDS AlBlc]|o
| System ILI compared with WBI Bands for developed countries Investigate pressure manac t options Yes | Yes | Yes
Investigate speed and quality of repairs Yes | Yes | Yes
> T Check ic intervention freq y Yes | Yes
E T — =1 — e — Ilntroduceiimprova active leakage control Yes | Yes
% 7 f \‘ Identify options for improved maintenance Yes | Yes
‘5_ - e m——r]
) f i Assess Economic Leakage Level Yes | Yes
% ;’ \. Review break frequencies Yes | Yes
i
j ! H i ) Iﬁeuiaw asset management policy Yes | Yes | Yes
0 1 2 3 4 5 6 7 g 9 Deal with deficiencies in manpower, training Yes | Yes
Infrastructure Leakage Index ILI and communications
—=—System ILI —— Upper Limit BAND A 5-year plan to achieve next lowest band Yes | Yes
——Upper Limit BAND B = Upper Limit BAND C |Fundamental peer review of all activities Yes
—— ———
GUIDELINE 2: The AWWA Water Loss C ittee general guidelines for setting a target ILI (in lieu of having a determination of a ystem-specific i
level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage control by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control
policy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the

ELL (interms of ILI) is unlikely to exceed 3.0, even where water is plentiful and inexpensive,

Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

Available resources are greatly limited and level would require expansion of existing |purchase; ability to increase revenues via

1.0-3.0 are very difficult and/or environmentally

unsound to develo linfrastructure and/or additional water water rates is greatly limited because of

P resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient] _ . Water resources can be developed or

Existing water supply infrastructure -
to meet long-term needs, but demand s e purchased at reasonable expense; periodic
3 p capability is sufficient to meet long-term : %
3.0-5.0 management interventions (leakage water rate increases can be feasibly
A e i demand as long as reasonable leakage A

manag ,water vation) are : imposed and are tolerated by the customer
2 . O management controls are in place B
included in the long-term | g population

Water resources are plentiful, reliable, and Superior reliability, capacity and integrity o Cost to purchase or obtain/treat water is

.0 - B. ) % il t it
5.0-8.0 ZB5 = | asify abstracted the water supply infrastructure make i low, as are rates charged to customers
relatively immune to shortages
Gieat Although operational and fi ial iderations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
":ea ::; utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term
an 8.

target - is discouraged.

ote: Simplified methods of calculating an economic frequency of intervention for active lea age control by regular survey have been been developed and are Inclu
the ALCCales Standard software. This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, aclive leakage control
and infrastructure management) at the current operating pressure. However, calculation of the IL| does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks. So even if a low ILI is being achieved, there may still be
oppertunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFastCalcs’

'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

| Standard | Version 1a]  2nd Dec2005 |

Canada _|Master.0000

OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values I From another Worksheet
Utility |City of Thorold 01/01/2005 [to 1/1/2006 Number of Days in Period| 365 [days
System |Whole System Calculation by Steve Genser Date of calculation =[ 12/4/2006
[ Total running costs as calculated below = | 0.0]SCx1000 _[Transfer this figure to Cell L30 of WaterBalance&Pis’ Worksheet ]

Note: The following definitions of annual system running costs should be considered as guidelines only. They are based on the
20 of the IWA 'Manual of Best Practice 'Performance Indicators for Water Supply Services', (Alegre H, Hirner W, Baptista J.M.

‘Financial Definitions' in pages 19 and
and Parena R, July 2000, ISBN 1

900222 27 2, IWA Publishing: this report should be consulted for further guidance as necessary.
Sub-total |Group total
Operational Costs $Cx1000 $Cx1000 | INCLUDES
Imported water Raw water 0.0 BULK SUPFLY IMPORTS: total payments for impcrled raw water
Treated water BULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy T;::::?:sri‘;n 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Distibor
Outsourcing Outsourcing of technical or administrative services, such as consullants, coniraclors undertaking
operational tasks. meter reading and accounting fees
T S:::T: s';:::s o Licence fees on computer software and technical support by software companies
O Msomh.sd Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other than the regulated water
senvices supply function) that are not included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicl
Leasing and Rentals|  Mobile Plant 0.0 |Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Water treatment All water treatment chemicals for water supply that are not in HIRED AND CONTRAGTED
s SERVICES and which are required for operation of , reatment plants, ission and
chemicals ! f
Purchases 0.0 dlslri:u_yg_u?n systems -
Cther than All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are required for
energy [ ion of sources, treatmerit plants,ir ission and distribution
Taxes, levies and X Any operating licences paid to a Government or municipal authority, abstraction charges, local
All kinds 0.0 i
faes authority rates
Exceptional earnings| All kinds 0.0 Any exceptional income or expenditure from di investment subsidies, comy or
and losses : adjustments related to salesfwriting off of fixed assets
Cther direct costs Any other operating costs (but excluding interest and taxation, on an aggragated basis)
General and The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
support
. excluded)
expenditures
Other Operatin Costs directly associated with customer services that are not included in previous items, related
Eiian dituresg Customer services 0.0 to customer accounting, reading of meters, dabt revovery, costs of disconnections,
customers'enquiries and complaints handling,
Sclentific services Costs directly associated with scientific and laboratory services and with the menitoring of quality
|that are not included in pravious items
Cther business Costs directly associated with other business aclivities that are not included in previous ftems,
activities pt for cost depreciati
Doubtiul debts Charge/credit to the profit and loss account for bad and doubtiul debts
Sum of Operational| Al the above 0.0
Costs operational costs ¥
Internal manpower The sum of the total manpower costs of permanent and temorary personnel, including
L costs Employment comsl | o0 employment-related social costs and benefits paid by the employer
c:;;‘_it?::;‘:::{ MNegative ot The summation of the amounts in each of the above cost categories that have been incurred in
allocation i the construction of new or rehabilitated assets
assets
Sum of Operational costs and
Total Running | Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- 3
constructed assets

Comments:
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM 'PIFasiCalcs' Sandard | Version 1a 2nd Dec 2005 Canada
ANNUAL WATER BALANGE CALCULATION IN IWA STANDARD FORMAT, WITH 05% CONFIDENCE LIMITS Data entry Delauils Calculatod Values From anciber Worksheet
MNote:Caleulations should be based on 2 12- foe all aspects of the wark 10 unctien comecily Currency = s¢ Vellna iy Ml and m
Bulk s
Towmship of West Lincoln o en 1 gy o008 o avnzons - 5 Jaays
D
Whols System % "’:;';::'l"a"‘:l"?“"" ™ Seve Genser Date 4Dec0s
5
3 WATER BALANCE CALCULATIONS Velumein EMARIRL PR PSR MIICATORG BOR b
g9 ohimel o5 REVENUE WATER
H § - e Conlidence Varlance
i WA Terminology Limitas /- % *eol System | Calewdated Value of NAW s % of System
2 |COMPONENTS OF WATER BALANCE M Input Volume Rurning Costs in Peried
[WOS: Volume from Own fer knewn errors) ] 0.0% 5 E ; E
A Wi Water Imported Tat known 827.4| 30% 160 100.0% iz 2= 3
g3 2 @
SIV: SYSTEM MPUT VOLUME 24| a0 160 1000% '_: H = s
[BACE Water Experted o 0,0% 8 g é E E
WS: WATER SUPPLIED = SV - BACE wra| 2w 160 wee | £ H 3 5
BACH1: Billod Autharised Consumption: Metered Reslidertial / 1 s58.8)  15% 18 675%. § ] E ‘E 3
A |BACM2: Billed Authorised Consumption: Metered Bulk metering 1627 15% 19.7% 3 § 2 E :
= 4E
BA i Metored o 0.0% < 3
BACU: Billed Autharised Consumplion:Unmetered o oo0% som3 | scx1000 “
[NRW: NOM-AEVENUE WATER 1059  24.0% 180 12.8% 04598 487 134%
UACM: Unbilled Authorised Consumplion: Meterad I 0.00% ] ol WS (] 0.0% 04460 0.0 0.0%
UACU: Unbilled Autherised ul 1.250% | al WS 103 100.0% 25 1.3% 04460 45 12%
WL WATER LOSSES 956 29.6% 208 11.6% 04613 441 1.8%
UC: Unatshorised Consumption: Estimated as| 0.020% of WS L0 X 0 0.0% 0.0 0.0%
ALMURT: Apparent Loss - meter unds Hel | osonw | orBACH: 28 rew (] LR 07919 23] ne%
(ALMURZ: Apparert Loss - meter tnde 1.00% | ofBACMZ 18] T ] 02t 07919 1. 0.3%
: i of BACMI
(ALMURZ: Apparert Loss - meler under-registration: andUASM 0.0 (] 0.0% azets 00 0.0%
D [ALDCD Cusiomer meler dala handling errors 0 0.0% ores 0.0 0.0%
AL:Sum of APPARENT LOSSES a8 s (] 0.6% 07635 25 0%
AL: REAL LOSSES 1.0 3% 208 0% EEEL 20.85| 10.9%
A %ol pericd system pressirized -[ 100.0% I 650 qun Cest of running system In period =| ares| $Cx1000
CAAL: CURRENT ANNUAL REAL LOSSES {when system Is pressurized) 0.25Wliday
s E Valdtor ASSESSMENT OF UNAVCIDABLE REAL LOSSES, AND VOLUME AND COST OF
§ ) "=’ TEM INFRAST UARLS IL| | 95 CLsas POTENTIALLY RECOVERABLE REAL LOSSES
g8 SYSTEM INFAASTRUCTURR AND PAESSUAE DATA -
£z cale? Motes: I Lm and Lp arein k. and pressure P is in metres
A |Lm:Mains Length, km 28,563 No 1.0% UBLIn liireshowr = [20xLlm+ 128 x N+ Ixlplx  gvsp)®
A |Nh: Humber of Fire Hydrants 175 1.0% UARL in litres/day = (1Bxlm+ 06xNi+ 25xlplx P
B |Nb: Number of Separately Billed Properties 1755 20% PN AL ] M SCx1000 [ e
F: Ratic of billed Service Connections (s, main 1o praperty LOSSES Ll
B line} 10 Billed Progs () 1.000 0% per day inperiod | inperiod
Ne: No. of billed Servies Cennections 1756 2i% UBL: UNAVOIDABLE
008 24 106 15.9%
B |Nu: Number of Unbilled Service Connections 3 16.0% BACKGROUND LEAKAGE
::a;::: It::nh:rd Service Conns (s Ns « Nuj, malns 1o 1761 He 2% ARL: LR
ANNUAL neulmmssss 010 ar 16.5 10.3%
[DC: Density of Connections/ km of mains = Na/Lm 617 2.0%
B LA e length, fine 1o mete a0 11.0% o
i Average pipe length, property line v (m) cmL.cuRiiENT ANNUAL i 0 305 Al
Lp: Tetal pipe length, property line 1o meter (km) 1580 11.4% QEsEs
B |P:Averags pr when system {psi} 62,0 10.0% Ly LE
Yes 015 54 240 52.9%
P: Average pr when system {m) ae 10.0% REAL LOSSES = CARL - UARL
95% Clsas| Lowest Highest
3 ICE Wi LUNITS OF PEAFORMANCE INDICATOR P Estimate Estimate
Hon Roverase Water Basic WA Level 1, Findg} %ol System Input by Volume 128 25.0% 9.5 16.0
Non Reverue Water Basic [WA Level 1, FindT) *5 of Syslem input by Value 131 26.0% 2.8 163
Best Op23 Pl > *% o Water Supplled {Distribution Systems) 0.6 60% 05 05
Apparent Lasses (WA Op23)
ol System Input Velume (Bulk Supply Systems) 0.5 6.0% 05 0.6
fe L , vhen 142 2% 1 188
Real Losses Baslc (WA Level 1, Op24a)
mkm of maina/day, when system pressurised a7 A% 60 15
Feal Losses Detalled {IWA Level 3, Op 25} Infrastructure Leakage index ILI (nen-dimensional) 245 2.7% 1.65 226
Commaonts:

Waler supplied vin Reglonal Municipality of Niagara's Grimsby Water Trealment Plant via Mudstreel.

Mator (ID 602). Metor Calibration Report datod May 24, 2005,

AR Biling Data broken into Quantities Motored cach menth combines manthly reads and quarterly reads. Second calagory ks Bulk Metering with monthly record,

Procass

A-aciua

Refiability Bands:

Idata

B - calculated based on actual data
C - calculated estimale
D - no data [ default

Combinations, for example, BIC may be used 1o ilustrate a calculated estimato basod on partial dats

Tolal longth of watermain aliow for 2 m per hydrant
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Utility | Township of West Lincoln

WATER BALANCE AND PERFORMANGE INDICATORS PROGRAM 'PIFastCaics’

System|Whole §Yshm

Standard Version 1a | 2nd Dec 2005 Canada
01/01/2005] to [01/01/2006 365 days
|

Real Losses and 95% Confidence Limits

Water Balance Col nents as % of System Input Volume

OWater Exported

BOther Billed
Auth.Consumplion

OUnbilled Authorised
Consumption

OApparent Losses

87.2%

OReal Losses

12.00
== Current
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3 800
‘E / \ ==—Unavoidable
a 600 Annual Real
2 / \ Losses
E 400
£
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% i Ay Background
Leakage
0.00 - : =
0.0 0.1 0.2 0.3 04
Real Losses in MI per day,
when system pressurised
NRW % by Volume; Comparison wilh Inter Data Set
IWA Level 1 (Basic) Fi ial Pl for Non-Ri Water (Fin36)

Non-Revenue Water as % of System Input Volume

NRW % by Volume; Comparison with North American Data Set
IWA Level 1 (Basic) Financial Pl{or Non-Revenue Water (Fin36)
NRW as % of System Input Velume: Canadian data in blue
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'LEAKS' Suite of LEAKAGE EVALUATION and ASSESSMENT KNOW-HOW SOFTWARE
WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM PIFastCalcs'
PIFastCalcs | Standard | Version 1a| 2nd Dec 2005 Canada _|Master.0000 | Township of West Lincoln

THIS WORKSHEET COMPARES THE CALCULATED SYSTEM ILI WITH WORLD BANK INSTITUTE GUIDELINES B |

World Bank Institute (WBI) Guidelines
The World Bank Instilute has recently introduced, into its NEW Training Modules, a target matrix for Real Losses management performance, based on real losses in
volume/service connection/day for a range of average operating pressures, and classified into Bands A to D. The targets assume that customer meters are located at the
property boundary, with an average connection density of around 40 per km mains. Bands A to D inthe WEBI target matrix can also be shown as an equivalent range of ILIs,
which can be applied to a wider range of connection densities and custoemer meter Iocations, as shown below. Band limits in terms of ILIs, general descriptions of each

Band, and appropriate recommended actions are as follows:
Developing| Developed Calculated - . : 7 E 5
Courtries | Countries BAND ILI for this General description of Real Loss Mar cl‘-':;;:t.;ies Categ for D ped and Developing
(+]
ILI'range | ILI range System
Less than 4lLess than2 A Further Ios.s refduchon may be uneconomic unless there are shortages; careful analysis needed to identify
cost-effective improvement
[Potential for marked impr ts; consider pressur it, better active leakage control
41028 2l024 = &> practices, and better network maintenance
Bl0< 16 Ato<8 c f’o?r leakage. r.ecor_t;l; tolerable ur}ly rt water is plentiful and cheap; even then, analyze level and nature of
ge and y leakage r 1 efforts
16 or more| 8 or more D Very inefficient use of resources; leakage reduction programs imperative and high priority
| WEI Re« fations for BANDS AalBslc]o
System IL| compared with WBI Bands for developed countries Ilnvesﬁgate pressure management options Yes | Yes | Yes
I tigate speed and quality of repairs Yes | Yes | Yes
> Check economic intervention frequency Yes | Yes
§ ?,-\ — [‘_ Introduce/improve active leakage control Yes | Yes
.g 7] Identify options for improved maintenance Yes | Yes
= de———0 N A
e / ] Assess Economic Leakage Level Yes | Yes
% Y |Review break frequencies Yes | Yes
o«

N s ; ! T Review asset management policy Yes | Yes | Yes
| 0 1 2 3 4 5 & 7 8 o Deal with deficiencies in manpower, training Yes | Yes
| Infrastructure Leakage Index ILI and communications

—+=System ILI —=—Upper Limit BAND A |5-year plan to achieve next lowest band Yes | Yes
=——Upper Limit BAND B ~=Upper Limit BAND C IF""'J tal peer review of all activities Yes
S —mBBRBRRmmmn—————————

— e R e w—
GUIDELINE 2: The AWWA Water Loss Committee general guidelines for setting a target IL| (in lieu of having a determination of a system-specific economic
|level of leakage). Source of information: Table 7 in the AWWA Water Loss Committee Report in the AWWA Journal, August 2003

Note: since this table was published, simplified methods of calculating an economic frequency of intervention for active leakage contral by regular survey have been been
developed and are included in the ALCCalc software. This has allowed the development of the ELLCalc software to calculate short-term ELL for an active leakage control
palicy of regular survey. Data from England & Wales (where many Water Companies are recognised as having achieved ELL) suggests that in developed couintries, the
ELL (interms of ILI) is unlikely to exceed 3.0, even whare water is plentiful and inexpensive.

Target ILI This

Range | System ILI

Water Resources Considerations Operational Considerations Financial Considerations

Operating with system leakage above this |Water resources are costly to develop or

Avai rces tly li 5 . L 5 3 %
iabla Teasu are greatly limited and level would require expansion of existing purchase; ability to increase revenues via

1.0-3.0 25 are very difficult and/or environmentally

unsound to develo infrastructure and/or additional water water rates is greatly limited because of
P resources to meet the demand regulation or low ratepayer affordability
Water resources are believed to be sufficient Water resources can be developed or

Existing water supply infrastructure
|capability is sufficient to meet long-term
demand as long as reasonable leakage
management controls are in place

to meet long-term needs, but demand
3.0-5.0 management interventions (leakage
management,water conservation) are
included in the long-term planning

purchased at reasonable expense; periodic
water rate increases can be feasibly
imposed and are tolerated by the customer
population

Superior reliability, capacity and integrity of

Water resources are plentiful, reliable, and the water supply infrastructure make it

5.0-8.0 Cost to purchase or obtain/treat water is

sil ed 2 " low, as a harged to customers
sasily shstianh relatively immune to shortages o re rates charg M5t
Biasi Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective
‘hrea ik utilization of water as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term
an 8.0 target - is discouraged.
ote: Simplified methods of calculating an economic requency of intervention for active leakage control by regular survey have been been deve oped and are included in

the ALCCalcs Standard software. This has allowed the development of the ELLCales standard software to calculate short-term Economic Leakage Level for an active
leakage control policy of regular survey.

Important Footnote: the Infrastructure Leakage Index (ILI) provides guidance as to how well real losses are being managed (in terms of repairs, aclive leakage control
and infrastructure management) at the current operating pressure. However, calculation of the IL| does not imply that pressure management in a system is optimal, or
economic. If system pressures are excessive, or subject to surges, then pressure management may result in additional benefits for real losses management - in particular,
a reduction in new burst frequency and annual repair costs, and a reduction in flow rates of existing leaks, So evenif a low ILI is being achieved, there may still be
opportunities to reduce annual real losses by improved pressure management. The PressCales Standard Software provides more detailed information on this topic.




'LEAKS' Suite of LEAKAGE EVALUA

TION and ASSESSMENT KNOW-HOW SOFTWARE

WATER BALANCE AND PERFORMANCE INDICATORS PROGRAM

'PIFastCales’ | Standard | Version 1a 2nd Dec 2005 | Canada |Master.0000 |
OPTIONAL DATA ENTRY SHEET FOR ANNUAL SYSTEM RUNNING COSTS Data entry Calculated Values I From ancther Worksheet
Utility |Township of West Lincoln 01/01/2005 [to 1/1/2006
System |Whole System Calculation by Steve Genser
Total running costs as calculated below = | 0.0[5Cx1000_[Transfer ihis figure to Call L30 of WalerBalancedPis' Workehoat =1 |

200222 27 2. WA Publishing: this report <

Note: The following definitions of annual system running costs should be considered as
20 of the IWA 'Manual of Best Practice 'Performanca Indicators for Water Supply Services', (Alegre H, Hirner W, Baptista J.M. and Parena R, July 2000, ISBN 1

hould be consulted for further guidance as necessary.

guidelines only. They are based on the ‘Financial Definitions' in pages 19 and

Sub-total |Group total
Operational Costs S$Cx1000 $Cx1000 INCLUDES
| Awater Raw water 0.0 BULK SUPPLY IMPORTS: total payments for imported raw water
‘. Treated water : EULK SUPPLY IMPORTS: total payments for imported treated water
Raw water
Energy Treatment 0.0 POWER: all energy costs for water supply electricity and fuel for motive machinery
Transmission 5 )
Distribution
Ouisourcing Outsourcing of technical or administrative services, such as consufiant . contractors undertaking
operational tasks, meter reading and accounting fees
Exiiral saivices: s:ﬂ?:;{;zf:s = Licence fees on computer software and technical support by software companies
Subomcng Assocralled Costs of associated companies that are not included in other items
Companies
Third party Operating costs of providing water services to third parties (other than the regulated water
services supply function) that are net included in other items
Premises Payments for leasing or renting premises
Vehicles Payments for leasing or renting vehicles
Leasing and Rentals|  Mobile Plant 0.0 Payments for leasing or renting mobile plant
Fixed Plant Payments for leasing or renting fixed plant
Equipment Payments for leasing or renting equipment
Watsrtrsatingit All water treatment chemicals for water supply that are not in HIRED AND CONTRAGTED
v SERVICES and which are required for operation of sources, treatment plants ission and
chemicals i
Purch o [|distibution systems -
Cther than All materials and consumables other than energy and water treatment chemicals for water
chemicals and supply, that are not in HIRED AND CONTRACTED SERVICES and which are requirad for
energy op ion of sources, treatment plants transmission and distribution y
Taxe&[lewas and All kinds 00 An'{r op!araung licences paidto a G it or pal authority, ab: n charges, local
ees y rates
Exceptional earnings All kinds 0.0 Any exceptional income or expenditure from donations, investment subsidies, compensations or
and losses o adjustments related to salesiwriting off of fixed assets
Cther direct costs Any other operating costs (but excluding interest and taxation, on an aggregated basis)
General and The aggregate direct cost of GENERAL AND SUPPORT ACTIVITIES (Manpower costs
support excluded)
expenditures
A Costs directly associated with customer services that are not included in previous items, related
OlEh;L%:::::g Customer services 0.0 to customer accounting, reading of meters, debt y, costs of di tions,
customers'enquiries and complaints handling.
Sclentific sarviess Costs directly associated with scientific and laboratory services and with the monitoring of quality
that are not included in previous items
Cther business Costs directly associated with other business activities that are not included in previous items,
activities except for cost depreciation
Doubtful debts Charge/credil to the profit and loss account for bad and doubtful debts
Sum of Operational|  All the above
. 0.0
Costs operational costs
Internal manpower The sum of the total manpower costs of parmanent and temorary personnel, ineluding
L costs 3 | Employment costs | J 22 |smplomanl-ferated social costs and bs:ef'rls paid by the employer
c:::zgi:rzz::f MNegative i The summation of the amounts in each of the above cost categories that have been incurred in
s ats allocation B the construction of new or rehabilitated assets
Sum of Operational costs and
Total Running | Internal Manpower Costs, minus 0.0
Costs capitalised cost of self- 4
constructed assets

Comments:
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MULTI-MUNICIPAL WIND TURBINE WORKING GROUP
TOM ALLWOOD, COUNCILLOR, GREY HIGHLANDS, CHAIR
STEVE ADAMS, COUNCILLOR, BROCKTON, VICE-CHAIR
1925 BRUCE ROAD 10, Box 70, CHESLEY, ON NOG 1L0O
519-363-3039 Fax:519-363-2203
deputyclerk@arran-elderslie.ca

April 22, 2022
Dear Mayor and Members of Councll,

The mandate of the Multi Municipal Working Group (MMWTWG,) is to share,
discuss and advocate best practices and other means to address mutual
concerns regarding proposals to locate and install industrial/commercial wind
generation facilities to all the relevant Government Ministries and Agencies.

At the April 14, 2022 meeting of the Multi-Municipal Wind Turbine Working Group
passed the following resolution:

Agenda Number: 7.2.4

Resolution No. MMWTWG-2022-17
Title: Setback Recommendation
Date: Thursday, April 14, 2022

Moved by: Bill Palmer - Citizen - Municipality of Arran-Elderslie
Seconded by: Bob Purcell - Mayor - Municipality of Dutton Dunwich

To address concerns related to noise and the public safety of citizens, the Mulfi
Municipal Wind Turbine Working Group recommends that the following setbacks
from wind turbines should be adopted in each municipality:

1. 2000 metres from any wind turbine and any noise receptor, including
homes, schools, places of worship, and locations where citizens go for
relaxation, such as parks and community cenfres.

2. 1200 metres from any wind turbine and the lot line of any non-
participating citizen, or a place where a citizen can access, such as
public roadways, or waterways.

Further, that the Recording Secretary is empowered to prepare a letter to all
municipalities in Ontario and the responsible Ministries, (Ministry of the
Environment Conservation and Parks, and Ministry of Municipal Affairs) to be
signed by the chair of the MMWTWG for immediate release.

CARRIED


tel:519-363-3039
tel:519-363-2203
mailto:deputyclerk@arran-elderslie.ca

Through changes made to the Planning Actin 2019, the province returned
powers to municipalities to ensure that they have the final say on energy
projects in their community. Proponents of new projects need to confirm that
their project is permitted by the municipalities’ zoning bylaws. Now that there
are reports that sites are being sought for new wind turbines, it is timely that
municipalities review the provisions in their zoning bylaws and update them as
appropriate.

Key elements in zoning bylaws are setbacks between activities. While
experience with the existing wind turbine projects in Ontario and changes in
other jurisdictions indicate that the current provincial setbacks are inadequate
to protect health of nearby residents. Municipalities are free to establish their
own setbacks used in local bylaws. It is in this context that the MMWTWG is
providing these recommendations to your municipality.

Attached is a summary of information related to setbacks. It includes a review of
different setbacks based on a review by the Polish Public Institute of Health as
well as information on setbacks used in other jurisdictions. The 2000 m setback
from noise receptors is designed to provide protection from audible noise as well
as low frequency noise and infrasound which travels greater distances that
could occur from multiple turbines permitted by the current setback of 550
meftres. Similarly, although 1200 metres may be a larger distance than we have
observed significant pieces of blades travel from the towers, it provides a buffer
to give protection from fire, or shadow flicker, that can cause problems further
than blade pieces fall.

The Multi-Municipal Wind Turbine Working Group invites the participation of all
municipalities across Ontario. To obtain details regarding the group’s mandates,
Terms of Reference and how to be come a Member, please reach out to our
Recording Secretary, Julie Homilton at deputyclerk@arran-elderslie.ca. Size in
numbers provides a louder voice to be heard!

Warmest Regards,
On behalf of the Chair, Tom Allwood

Wﬂm

Julie Hamilton, Recording Secretary
Deputy Clerk

Municipality of Arran-Elderslie,

1925 Bruce Road 10, PO Box 70
Chesley, ON NOG 1LO

519-363-3039 ext. 105
deputyclerk@arran-elderslie.ca



mailto:deputyclerk@arran-elderslie.ca
mailto:deputyclerk@arran-elderslie.ca

c. Honourable David Piccini, Minister of Environment, Conservation and Parks,
minister.mecp@ontario.ca, Honourable Steve Clark, Minister of Municipal Affairs
and Housing, minister.mah@ontario.ca

Encl.


mailto:minister.mecp@ontario.ca
mailto:minister.mah@ontario.ca

Setback Information

Current Ontario Rules — Regulation 359/09
Receptors 550 metres Audible noise only based on 40 dBA

Property Lines Blade length Typically 60 metres
plus 10 metres

Polish Public Health Institute Review

Audible Noise .51t0.7 km No adjustments for pulsing/tonal quality

Total Noise 1.0to 3 km Includes low frequency noise & pulsing/tonal
adjustments

Shadow Flicker 1.2 to 2.1 km Depends on height of turbine

Ice Throw .51t0 .8 km Fragments of ice thrown from blades

Turbine Failure .5to0 1.4 km Potential distance for blade fragments



Examples of Setbacks
Jurisdiction | setback | comments

Dutton-Dunwich, ON

Mason County, Kentucky
Caratunk County, Maine

Wyoming

Bavaria, Germany

Sachsen, Germany
Northern Ireland
Poland

2,000 M

1,600 M
2,414 M
1,110 M

2,073 M

1,380 M
1,386 M
2,073 M

To receptors

To property line
To property line
5.5 X height to property line

10 X hub height plus blade
length

10 X hub height
10 X rotor diameter

10 X hub height plus blade
length
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TOWN OF
¢ ) 1 Halton Hills Drive, Halton Hills, L7G 5G2

@l:i? HALTON HILLS 905-873-2600 | 1-877-712-2205

Working Together Working for You! haltonhills.ca

April 20, 2022

Honourable Steve Clark, Minister of Municipal Affairs and Housing
Via Email

Re: Build it Right the First Time

Please be advised that Council for the Town of Halton Hills at its meeting of Monday, April 11,
2022, adopted the following Resolution:

Resolution No. 2022-0077

WHEREAS The Town of Halton Hills made a commitment through its Climate Change
Emergency Resolution adopted in May 2019 to reach net-zero GHG emissions by the year
2030, which is consistent with the current scientific data indicating that this is required by all
jurisdictions if we are to avoid catastrophic climate-related events;

AND WHEREAS Residential and commercial buildings account for 33% of the GHG emissions
in Halton Hills;

AND WHEREAS The Town of Halton Hills is actively implementing its Low Carbon Transition
Strategy and has committed millions of dollars in the current budget to upgrade energy
efficiency in its corporate building stock;

AND WHEREAS The Town of Halton Hills has adopted its third upgraded iteration of its Green
Development Standards to ensure that all new buildings are built above the current Ontario
Building Code mandatory requirements;

AND WHEREAS the Ministry of Municipal Affairs and Housing is consulting on changes for the
next edition of the Ontario Building Code (ERO #019-4974) that generally aligns with the draft
National Model Building Code except it does not propose adopting energy performance tiers, it
does not propose timelines for increasing minimum energy performance standards step-by-step
to the highest energy performance tier, and according to Efficiency Canada and The
Atmospheric Fund, it proposes adopting minimum energy performance standards that do not
materially improve on the requirements in the current Ontario Building Code;

AND WHEREAS The greenhouse gas reduction targets set out in municipal climate Change
strategies across the province will not be achievable without a commitment by the Provincial
government to use this opportunity with respect to updates to Ontario Building Code to upgrade
the energy efficiency of all new builds in line with other Provinces and the National Standards;

AND WHEREAS ensuring that all new buildings in the Province of Ontario are built to the
highest energy efficiency means that they will not need expensive retrofits in the future and the
cost of heating and cooling these buildings will be reduced from the moment they are first
occupied;



TOWN OF
¢ ) 1 Halton Hills Drive, Halton Hills, L7G 5G2

@l:i? HALTON HILLS 905-873-2600 | 1-877-712-2205

Working Together Working for You! haltonhills.ca

AND WHEREAS the lack of strong energy efficiency standards in the current and proposed
OBC have resulted in the costly development of local green development standards as
individual municipalities are forced to negotiate energy upgrades as they strive to meet their
GHG reduction goals (Halton Hills, Toronto, Whitby, Pickering, City of Waterloo);

THEREFORE BE IT RESOLVED THAT Council request the Province of Ontario to include
energy performance tiers and timelines for increasing minimum energy performance standards
step-by-step to the highest energy performance tier in the next edition of the Ontario Building
Code, consistent with the intent of the draft National Model Building code and the necessity of
bold and immediate provincial action on climate change;

AND FURTHER THAT if the OBC is not upgraded to the National Model Building Code that
municipalities be given the authority to adopt a higher level of energy efficiency consistent with
the National Building Code;

AND FURTHER THAT this resolution be provided to the Minister of Municipal Affairs and
Housing, to Halton MPP’s to the leaders of all Provincial political parties and to all Ontario
Municipalities.

Attached for your information is a copy of Resolution No. 2022-0077.

If you have any questions, please contact Valerie Petryniak, Town Clerk for the Town of Halton
Hills at valeriep@haltonhills.ca.

Sincerely,
W( y

Melissa Lawr
Deputy Clerk — Legislation

cc. Halton MPP’s
leaders of all Provincial political parties
all Ontario municipalities


mailto:valeriep@haltonhills.ca

TOWN OF

MY HALTON HILLS

THE CORPORATION
OF
THE TOWN OF HALTON HILLS

Resolution No.: 2022-0077

Title: Build it Right the First Time
Date: April 11, 2022
Moved by: Councillor J. Fogal

Seconded by: Mayor R. Bonnette

Item No. 15.3

WHEREAS The Town of Halton Hills made a commitment through its Climate
Change Emergency Resolution adopted in May 2019 to reach net-zero GHG
emissions by the year 2030, which is consistent with the current scientific data
indicating that this is required by all jurisdictions if we are to avoid catastrophic
climate-related events;

AND WHEREAS Residential and commercial buildings account for 33% of the
GHG emissions in Halton Hills;

AND WHEREAS The Town of Halton Hills is actively implementing its Low
Carbon Transition Strategy and has committed millions of dollars in the current
budget to upgrade energy efficiency in its corporate building stock;

AND WHEREAS The Town of Halton Hills has adopted its third upgraded
iteration of its Green Development Standards to ensure that all new buildings are
built above the current Ontario Building Code mandatory requirements;

AND WHEREAS the Ministry of Municipal Affairs and Housing is consulting on
changes for the next edition of the Ontario Building Code (ERO #019-4974) that
generally aligns with the draft National Model Building Code except it does not
propose adopting energy performance tiers, it does not propose timelines for
increasing minimum energy performance standards step-by-step to the highest
energy performance tier, and according to Efficiency Canada and The
Atmospheric Fund, it proposes adopting minimum energy performance standards
that do not materially improve on the requirements in the current Ontario Building
Code;



AND WHEREAS The greenhouse gas reduction targets set out in municipal
climate Change strategies across the province will not be achievable without a
commitment by the Provincial government to use this opportunity with respect to
updates to Ontario Building Code to upgrade the energy efficiency of all new
builds in line with other Provinces and the National Standards;

AND WHEREAS ensuring that all new buildings in the Province of Ontario are
built to the highest energy efficiency means that they will not need expensive
retrofits in the future and the cost of heating and cooling these buildings will be
reduced from the moment they are first occupied;

AND WHEREAS the lack of strong energy efficiency standards in the current and
proposed OBC have resulted in the costly development of local green
development standards as individual municipalities are forced to negotiate
energy upgrades as they strive to meet their GHG reduction goals (Halton Hills,
Toronto, Whitby, Pickering, City of Waterloo);

THEREFORE BE IT RESOLVED THAT Council request the Province of Ontario
to include energy performance tiers and timelines for increasing minimum energy
performance standards step-by-step to the highest energy performance tier in the
next edition of the Ontario Building Code, consistent with the intent of the draft
National Model Building code and the necessity of bold and immediate provincial
action on climate change;

AND FURTHER THAT if the OBC is not upgraded to the National Model Building
Code that municipalities be given the authority to adopt a higher level of energy
efficiency consistent with the National Building Code;

AND FURTHER THAT this resolution be provided to the Minister of Municipal
Affairs and Housing, to Halton MPP’s to the leaders of all Provincial political

parties and to all Ontario Municipalities.

" Mayor Rick Bonnette
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Beautiful By Nature

THE OFFICE OF THE CLERK
Suzanne Huschilt

The Municipality of Hastings Highlands
33011 Hwy 62N

Maynooth, ON KOL 2S0

613 338-2811 ext. 277
shuschilt@hastingshighlands.ca

April 20, 2022 VIA EMAIL ONLY

The Honourable Doug Ford
Premier of Ontario
Legislative Building
Queen's Park

Toronto, ON M7A 1A1
premier@ontario.ca

Attention: Premier Ford

Re: Funding Support for Infrastructure Projects - Bridge and Culvert Replacements in Rural
Municipalities

Please be advised that on April 20, 2022, The Council of the Municipality of Hastings Highlands resolved the
following:

(139-2022) Consent Agenda Item

That Council for the Municipality of Hastings Highlands accept for information the February 9, 2022
correspondence from Township of Clearview regarding their letter to Premier Ford for funding support for
infrastructure projects, bridge and culvert replacements in rural municipalities; and

That Council support the Township of Clearview February 7, 2022 resolution requesting that Federal and
Provincial Governments to provide more funding to rural municipalities to support infrastructure projects related
to major bridge and culvert replacements; and

That Council direct that this resolution be forwarded to Ontario municipalities, AMO, Premier of Ontario,
Provincial Minister of Finance, Federal Finance Minister and ROMA for support.

Please accept this for your consideration and any necessary action.

Regards,

Syeart 2 Visch Ot

Suzanne Huschilt
Municipal Clerk

cc:

Hon. Peter Bethenfalvy, Ontario Minister of Finance minister.fin@ontario.ca
Hon. Chrystia Freeland, Federal Minister of Finance chrystia.freeland@fin.gc.ca
ROMA roma@roma.on.ca

AMO amo@amo.on.ca

All Ontario Municipalities
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C-2022-103
REGULAR COUNCIL DATE: April 5, 2022
RESOLUTION NO.: /S -2022

AGENDA ITEM NO.: 10.1

MOVED BY /é//dép -

SECONDEDBY  // gé’@%q%

WHEREAS the Year of the Garden 2022 celebrates the Centennial of Canada’s horticulture sector,
and

WHEREAS gardens and gardening contribute to the quality of life of our municipality and create safe
and healthy places where people can come together; and

WHEREAS the Year of the Garden 2022 will highlight and celebrate the important contribution of
gardeners, our local gardening organizations, horticultural professionals and local horticultural
businesses which contribute to garden culture and the experience garden of our municipality; and

WHEREAS gardens and gardening have helped us face the challenges of the COVID pandemic; and

WHEREAS Communities in Bloom in collaboration with the Canadian Garden Council, invites all
municipalities to celebrate the Year of the Garden;

NOW THEREFORE BE IT RESOLVED THAT |, Mayor Denis Clement, on behalf of the Town of
Cochrane do hereby proclaim 2022 as the Year of the Garden in celebration of the contribution of
gardens and gardening to the development of our country, our municipality and the lives of our citizens
in terms of health, quality of life and environmental challenges; and

THAT the Saturday before Father's Day, June 18, 2022, be recognized as Garden Day in the Town of
Cochrane as a legacy of Canada’s Year of the Garden 2022; and

THAT the Town of Cochrane is committed to be a Garden Friendly Town supporting the development
of its garden culture; and

THAT all the municipalities across Canada be invited to proclaim 2022 to be the Year of the Garden in
their respective municipalities, and that a copy of this resolution be provided to all municipalities of
Ontario, and for that purpose.



THE CORPORATION OF THE TOWN OF COCHRANE

DECLARED THE MOTION

[AcARRIED

| pEFEATED

[_| pEFERRED

[_] REFERRED TO:

[_] RECORDED VOTE - Requested by: p
J ol

Mayor (Acﬁnvg Wayor)
RECORDED VOTE FOR | AGAINST | CONFLICT ABSENT
Daniel Bélisle
Todd Calaiezzi v
Denis Clement
Rodney Hoogenhoud v~
Robert Hutchinson
Desmond O’Connor
Frank Sisco
DECLARATION OF CONFLICT OF INTEREST
DISCLOSED HIS/HER INTEREST(S) VACATED HIS/HER SEAT

ABSTAINED FROM DISCUSSION AND DID NOT VOTE ON THIS QUESTION.
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