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assistance to take part in a city meeting or event, please call 519-741-2345 or TTY 1-866-969-9994.*

Chair: Brooklin Wallis
Vice-Chair: Morgan Garner
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1.  Commencement
The meeting will begin with a Land Acknowledgement given by the Chair.

The City of Kitchener is situated on the traditional territory of the Neutral,
Anishinaabeg and Haudenosaunee Peoples.

We recognize our responsibility to serve as stewards for the land and
honour the original caretakers who came before us. Our community is
enriched by the enduring knowledge and deep-rooted traditions of the
diverse First Nations, Metis and Inuit in Kitchener today.


mailto:shannon.lodenquai@kitchener.ca

Disclosure of Pecuniary Interest and the General
Nature Thereof

Members of Council and members of the City’s local boards/committees are
required to file a written statement when they have a conflict of interest. If a
conflict is declared, please visit www.kitchener.ca/conflict to submit your written
form.

Delegations

Pursuant to Council’s Procedural By-law, delegations are permitted to address
the Committee for a maximum of five (6) minutes. All Delegations must register
by 12:00p.m. noon on October 17, 2024 in order to participate in the meeting.

3.1 Item 4.1 - M. Blunt & B. Williams
3.2 Iltem 4.3 - B. Williams
Discussion Iltems

4.1  Bird Friendly City and World Migratory Bird 30m
Day, DSD-2024-453

4.2  Downtown District Energy Technical and 30m
Financial Feasibility Study, DSD-2024-424

4.3 The Environmental Impacts of Chemical 10m
Rodent Control

B. Williams will provide a 5-minute presentation on this matter.
Information Items

5.1 Kitchener 2051 — Official Plan Project Update,
DSD-2024-423

Adjournment

Natalie Goss
Committee Administrator
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Staff Report .

Development Services Department www.kitchener.ca

REPORT TO: Climate Change and Environment Committee

DATE OF MEETING: October 17, 2024

SUBMITTED BY: Natalie Goss, Manager Policy & Research, 519-741-2200 ext. 7648
PREPARED BY: Carrie Musselman, Senior Environmental Planner, 519-741-2200 ext.
7068

WARD(S) INVOLVED: All Ward(s)

DATE OF REPORT: September 6, 2024

REPORT NO.: DSD-2024-453
SUBJECT: Bird Friendly City and World Migratory Bird Day
RECOMMENDATION:

That the Climate Change and Environment Committee support Kitchener becoming certified
as a Bird Friendly through Nature Canada; and

That the Climate Change and Environment Committee support Kitchener proclaiming World
Migratory Bird Day on an annual basis on the second Saturday of May.

REPORT HIGHLIGHTS:

e The purpose of this report is to seek the Climate Change and Environment committee’s support
for Kitchener becoming a Bird Friendly City.

e Becoming a Bird Friendly City means that the city will be issued a certificate, be recognized for
its contributions made to reverse bird population decline, and have standards to measure the
impact and progress of its work,.

e Thisreport supports Cultivating a Green City Together: Focuses a sustainable path to a greener,
healthier city; enhancing & protecting parks & natural environment while transitioning to a low-
carbon future; supporting businesses & residents to make climate-positive choices.

BACKGROUND:
This report is in response to the following Council resolution:

"That staff be directed to investigate the benefits and feasibility of Kitchener becoming a ‘Bird
Friendly City’ including any resource and budgetary considerations as outlined in
Development Services Department report DSD-2024-081.”

REPORT:

A Bird Friendly City is a community where:

o Key threats to birds are effectively mitigated.

o Nature is restored so native bird populations can thrive.

o Residents are actively engaged in admiring and monitoring local bird populations.

*** This information is available in accessible formats upon request. ***
Please call 519-741-2345 or TTY 1-866-969-9994 for assistance.
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e Organizations are creating events to protect birds.
e Progressive municipal policies are created to protect urban bird populations; and
e A Bird Team has been created to oversee and lead these initiatives.

Benefits of Kitchener becoming a ‘Bird Friendly City.’
e Certification
o Is a badge of honor and a source of community pride. It tells the world that Kitchener
does things to help birds and reverse their decline.
o Kitchener will be issued a Bird Friendly City Certificate, to recognize the contributions
made to reverse bird population declines.
o Certification provides a rigorous standard to measure impact and progress of our work,
while providing flexibility.
¢ Networking with other cities
o As a Bird Friendly City, Kitchener will have access to a network of other cities and a
community of people with shared values.
e Ecotourism
o Certified bird cities can use their status to attract visitors and promote bird-based
ecotourism.
o Kitchener gets advantages.
o Kitchener will have access to feather friendly products and discounts, potential access to
small grants, potential to infuse biodiversity considerations into green infrastructure
projects, and tools to address key issues.

‘Bird Friendly City’ Standards, Criteria or Actions (Certification)

The standard consists of a series of criteria or actions; each assigned a weighted score based on
Nature Canada’s assessment of the relative importance of each criterion within the three major
categories of criteria that reflect what Nature Canada believes to be the most important elements of
a Bird Friendly City:

Section 1 — Threat Reduction
e Reduce threats to birds through educational and regulatory measures to create more
opportunities for birds to survive and thrive.

Section 2 - Habitat Protection, Restoration, and Climate Resiliency
e Factor in the well-being of birds and communities when planning urban development projects to
ensure that habitat conservation and restoration are prioritized.

Section 3 - Community Outreach / Education.
e Officially recognizing and celebrating days like World Migratory Bird Day allowing communities
to celebrate birds and the diverse places they call home.

Once the application is completed including supporting evidence and information it is submitted to
Nature Canada. Nature Canada staff will review the application and inform the BFC Bird Team of
the decision/status. The Status Level is only determined once a review of the application by Nature
Canada has been completed and points have been awarded.

There are three levels of Bird Friendly City status:

e Entry: The minimum standard is approximately 50% of the possible points within each category.
e Intermediate: is attained by achieving from 65% to 80% of possible points.

e High: is attained by achieving 80% or more of possible points.

All cities and towns that meet the standard will have some common elements, such as:
e Hosting a World Migratory Bird Day event in their community,



e Having a Bird Team, and
¢ Promoting their status on their website.

Feasibility of Kitchener becoming a ‘Bird Friendly City.’

Bird Friendly Application
This spring, members of the BFC Bird Team reached out to staff to collect information that would
support how criteria in the Bird Friendly City Application from the Nature Canada is met.

Staff from across the organization (By-law Enforcement, Planning, and Forestry and Natural Areas
Management) worked with members of the BFC Bird Team, providing information, specifically for
Sections 1.1 - 1.7 (Threat Reduction), as well as Sections 2.1 - 2.8 (Habitat Protection, Restoration,
and Climate Resiliency) of the application.

Bird Team

The BFC Bird Team’s mission is to campaign for implementing bird friendly actions in their respective
City to create safer urban environments for birds. The Bird Team will seek to complete its mission
by:

e addressing and mitigating key threats to birds in their city,

e protecting and restoring natural habitat and increasing climate resiliency in their city, and

e conducting community outreach and education.

Members are to have a strong interest in working towards helping their city become bird friendly and
reside and/or have a working connection to the city. Two members are to be liaisons, one municipal
the other from Nature Canada.

Once supported by Council, it is recommended that the City’s Natural Area Project Manager become
the Municipal Liaison to the BFC Bird Team. They will be the communicating bridge between the
local Bird Team and the municipality, highlight important considerations and context of the Bird
Team'’s efforts, assist with identifying champions and allies, and if/when necessary, recruit municipal
representatives on the Bird Team.

Currently the BFC Bird Team has representatives from Nature Canada, Feather Friendly, Rare
Charitable Research Reserve, Birds Canada, University of Waterloo, Waterloo Region Nature, and
private citizens who are interested in taking on a large role on the BFC initiative.

BFC Bird Team continues to build the team and public presence (website, social media,
presentations) as well as document all the bird friendly measures undertaken as part of the Bird
Friendly Application for Consideration (Appendix A). Once achieved, the BFC Bird Team will work
to maintain the certification, which must be renewed every 2 years.

World Migratory Bird Day

Every year Nature Canada and their partners work alongside nature organizations across the
country to celebrate World Migratory Bird Day. World Migratory Bird Day is celebrated the second
Saturday of May each year. This time of year, is the peak of spring migration in southern Canada,
marking a celebration as Canadians re-discover their feathered friends in their communities.

World Migratory Bird Day is a time to discover the wonderful birds that join us every spring and
celebrate the impressive journey they've endured after many months beyond our borders! Forestry
and Natural Areas staff have indicated that celebrating World Migratory Bird Day aligns with and
could be incorporated into existing events or programing.



Promoting their status on the Municipal website.

If the city qualifies as a Bird Friendly City, we will receive a certificate from Nature Canada and
information for a press release to announce our new status. We would need to provide a one
paragraph description about our city for Nature Canada’s Bird Friendly City website and the city
would need to identify it's Bird Friendly City status on our website.

Conclusion

To date, minimal staff time has been necessary to support completion of the Bird Friendly
Application. At present, staff have not identified any additional work needed to complete the
application. In many cases, actions to meet a criterion are community-based (not municipal). Going
forward, the program allows cities to choose what issues they would like to work on.

Although, there is no cost for Bird Friendly City certification, going forward, some costs may occur
for staff required to liaison with the Bird Team or to assist with World Migratory Bird Day.

PREVIOUS REPORTS/AUTHORITIES:
e DSD-2024-081 Kitchener Becoming a Bird Friendly City

REVIEWED BY: Gloria MacNeil, Director, By law Enforcement.
Rachel Voros, Natural Area Project Manager

ATTACHMENTS:
Attachment A — Draft Bird Friendly Application for Consideration


https://pub-kitchener.escribemeetings.com/filestream.ashx?DocumentId=16090

BIRD FRIENDLY

APPLICATION FOR CONSIDERATION

Scoring and Evaluation Rubric Version 2.0 June, 2023
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MANDATORY
CRITERIA

Who can apply? The Bird Friendly City Canada Standard generally applies to cities
with populations over 30,000. Cities (municipalities) that have populations between
15,000 and 30,000 have the option of applying for this standard or for the small
municipality standard. The applicant municipality must have its own elected Council
with typical municipal powers.

To obtain Bird Friendly status, a certain number of points must be obtained in each
category of criteria. The level that an applicant is awarded is equivalent to the lowest
level achieved in each of the three categories of criteria (threat reduction, habitat
protection, restoration and climate resilience, and community outreach/education).

Many of the criteria include evidence of a policy and evidence of implementation of the
policy. In many cases, actions to meet a criterion are community-based (not government).
It is a good exercise for Bird Teams during the application process to identify those
actions that can be implemented by community members and those that require
implementation by the municipality or some other level of government.

Generally all of the points are awarded contingent on evidence in support of the action.
However, points can be rewarded even if the action has not been completed, as long as
there is strong evidence that a process to implement or complete the action is underway.



https://naturecanada.ca/defend-nature/how-you-help-us-take-action/bfc/resources/small-municipality-criteria/
https://naturecanada.ca/defend-nature/how-you-help-us-take-action/bfc/resources/small-municipality-criteria/

MANDATORY CRITERIA

M-1 — ESTABLISHMENT OF BIRD TEAM

DESCRIPTION
Establish a Bird City Team (standing committee) to

SCORING INDICATORS

Provide a list of the bird team

drive the project forward. Try to ensure that your members, affiliations and con-

team represents different perspectives and has a tact information.

liaison with the municipality.

HOW CRITERIA IS MET

First Name Last Name Organization (if applicable) email address

Jennifer Clary-Lemon, University of Waterloo, jclarylemon@uwaterloo.ca (co-Chair)
David Gascoigne, Waterloo Region Nature, davidmgascoigne@gmail.com

Paul Groleau, Feather Friendly, pgroleau@featherfriendly.com

Aleksandra Dolezal, rare Charitable Research Reserve, aleksandra.dolezal@raresites.org
Natasha Barlow, Birds Canada, nbarlow@birdscanada.org

Bob Williams, r.j.williams044@gmail.com

Roderick Hornby, Waterloo Region Nature (Teens), Roderickhornbyphotography@gmail.com
Victoria Lamont ,University of Waterloo, vlamont@uwaterloo.ca

Meredith Blunt, Independent Artist, meredith.blunt@gmail.com (co-Chair)

Marcel O'Gorman, University of Waterloo Critical Media Lab, marcel@uwaterloo.ca
Ethan Gosnell, University of Waterloo (undergrad), egosnell@uwaterloo.ca

Yu-Ting Chen, University of Waterloo (grad), yu-ting.chenl@uwaterloo.ca

Roger Suffling, U of Waterloo/Waterloo Region Nature, rcsuffli@uwaterloo.ca

Kathy Mortimer, Waterloo Region Nature, kathy.mortimer@speedymail.org

Keira McManus, University of Waterloo/ UW-Saociety for Ecological Restoration,
k4dmcmanus@uwaterloo.ca

Amanda Armstrong University of Waterloo/ UW-Saociety for Ecological Restoration,
am2armst@uwaterloo.ca

Istafa Sufi, rare Charitable Research Reserve, istafa.sufi@raresites.org

Gabriel Evans-Cook, Birds Canada, gevanscook@birdscanada.org

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?




MANDATORY CRITERIA

M-2: INDIGENOUS PEOPLES, LAND AND INCLUSION

DESCRIPTION
We recognize that all of Canada is still within the

SCORING INDICATORS

Provide the name of the relevant
traditional territory or unceded territory of Indigenous Indigenous Nation(s) and report
Peoples. Through respect of this fact, and the inherent on the outcome of an invitation
rights of Indigenous Peoples, an Indigenous perspec- to participate in the initiative.
tive should be included in this program if possible. Reporting on progress of having

We encourage prospective applicant bird teams to

an Indigenous perspective

seek this perspective as is possible. Bird teams must on the Bird Team is an annual

identify the Indigenous traditional territory (ies) of the requirement.

municipality and invite it/them to participate in the

initiative.

HOW CRITERIA IS MET

The Kitchener Bird Team acts in a consultative manner with both Municipal partners and rare Charitable
Research Reserve, both of which have existing contact with local First Nations (we have two Bird Team
members that are employed by rare). Local Indigenous groups that they work with include: White Owl
Native Ancestry, Crow Shield Lodge, and Wisahtewinowak. Both rare and the municipality also consult with
Six Nations of the Grand River and Mississaugas of the Credit River First Nation. Because we do not wish to
create more labour for First Nations individuals, who often bear high brunt of community service loads such
as these, we are relying on our partners as our connection to First Nations. In every initiative, we plan on
connecting with First Nations using these existing partnerships.

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as
having met Standard?




MANDATORY CRITERIA

M-3: FORMAL MUNICIPAL SUPPORT

DESCRIPTION
Pass a council resolution nominating or supporting

your municipality’s efforts to be a Bird Friendly City

OR a letter of support from a high-ranking city official

(latter only applies to entry level).

HOW CRITERIA IS MET

SCORING INDICATORS
Willingness to pass council resolution
within the first year of certification OR

a letter of support for the certification

program from a high-ranking city official

(mayor, CEOQ, etc.). Intermediate and High

status require a Council resolution.

We have presented at the City of Kitchener’s Committee on Climate Change and the Environment (CECC),
who voted to allow city staff to investigate the feasibility of the City of Kitchener to become a Bird Friendly
City (see https://www.kitchener.ca/en/news/key-decisions-of-kitchener-council-march-18-2024.aspx). This
is the first step in preparing for a council resolution. City staff have been helping research and complete the
certification materials as a result. Once the BFC application has been submitted, we will return to the CECC
with our certification packet with a request that they support a council resolution (this is currently on the
September CCEC agenda), with the intention of getting on the October Council agenda. Thus we should
have a Council resolution within the first year of certification.

10

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?




MANDATORY CRITERIA

M-4: ANNUAL REPORT

DESCRIPTION

Once your municipality has been accorded Bird
Friendly City status, the Bird Team must provide an
annual report card on activities related to your Bird

Friendly City status. Download Report cards from

the Bird Friendly City website or request from Nature
Canada staff.

HOW CRITERIA IS MET

This criterion will be met upon certification.

11

SCORING INDICATORS
Provide an Annual Report card
by your municipality’s one-year

certification anniversary.

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?




MANDATORY CRITERIA

M-5: WORLD MIGRATORY BIRD DAY

DESCRIPTION
Hold a World Migratory Bird Day event annually to

SCORING INDICATORS
Provide proof of the event and

celebrate birds in your municipality. Municipalities Mayor’s or Council proclamation

applying for the first time must hold a Bird Day within

in support of Bird Day.
the year of application and continue the event to

maintain status.

Although this is not yet needed, we have ongoing activities that celebrate World Migratory Bird day: 1) we have
held an event with Princess Cinemas here:
https.//www.princesscinemas.com/movie/world-migratory-bird-day-purple-haze-waterloo; 2) the City of
Kitchener hosted a Tree Planting Event here
https:.//www.eventbrite.ca/e/tree-planting-for-world-migratory-bird-day-tickets-899315114717?
aff=oddtdtcreator.

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?
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MANDATORY CRITERIA

M-6: PROGRAM VISIBILITY

DESCRIPTION
Include information about Bird Friendly City on the

SCORING INDICATORS
Provide a link and proof of
City website where it can be easily found, once certifi- posting. This is expected to hap-

cation is accorded. pen during the annual report

or when as city re-applies for

certification.

HOW CRITERIA IS MET

We have established a website presence through affiliation with Waterloo Region Nature at
www.bfck.waterlooregionnature.ca. The City of Kitchener has agreed to link to this website once we are a
certified BFC. We also have a BFC Kitchener Facebook page
(https://www.facebook.com/people/Bird-Friendly-Kitchener/61560111744082/), Instagram
(https://www.instagram.com/birdfriendlykitchener/), and designated email address
(birdfriendlykitchener@gmail.com).

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?




MANDATORY CRITERIA

M-7: RENEWAL

SCORING INDICATORS

Submit an application for renewal. Applications

DESCRIPTION
Bird Friendly City status will last two years, after
which you must reapply. Each application can use for renewal are due by the September or Febru-

and build-on past applications, but must show ary application window that follows the two-year

anniversary of their most recent application’s ac-

some evidence of progress over time. No evidence
ceptance and their recognition as a bird friendly

of progress will result in rejecting the application

or dropping a certification level. city.

HOW CRITERIA IS MET

We intend to submit a renewal application once certification is granted.

Criteria Complete or Undertaken to
Complete?

Confirmed by Scoring Committee as

having met Standard?

14



SECTION 1:
THREAT
REDUCTION



THREAT REDUCTION

1

.1 (A) OWNED CATS

DESCRIPTION
Regulatory and educational measures taken to help

SCORING INDICATORS

One point for a no-roam bylaw (i.e. owned cats not
control and reduce populations of cats roaming at allowed to roam at large), one point for evidence of en-
large: forcement of the bylaw, and one point for an educational
campaign targeting residents to make them aware of the

(A) Coordinated efforts directed at cat owners to

bylaw. High-level certification requires proof of a no-roam

reduce the number of owned cats outside such as ed- bylaw all three indicators.

ucational campaigns, licensing and no-roam bylaws.

HOW CRITERIA IS MET

The City of Kitchener has a chapter in its municipal code related to the regulation of animals. Within
Article 2 a pair of clauses state, “No owner of an animal shall allow his/ her animal to run at large,” and, “An
animal shall be deemed to be running at large when it is found not under the effective control of an adult
person and not under leash, unless the animal is on the lands of a person who has given prior consent to it
being unleashed.”

Regulations are posted on the City’s website (Chapter 408 - Animals - Regulation (kitchener.ca,
https://If kitchener.ca/WebLinkExt/DocView.aspx?dbid=0&id=1497603&cr=1).

The Humane Society of Kitchener Waterloo and Stratford Perth is contracted by the City of Kitchener to
provide animal by-law and animal control services (https://kwsphumane.ca/municipal-animal-services),
among others, most notably confined stray cat removal. Humane Society officers are municipal law
enforcement officers empowered to enforce municipal animal by-laws and may issue offence notices for
by-law violations.

Points Awarded

(for completion by Nature Canada)
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THREAT REDUCTION

1.1 (B) UNOWNED CATS

SCORING INDICATORS
One point for evidence of active, municipal-wide strate-

DESCRIPTION
Within the municipality, there is an active strategy to
reduce populations of unowned (feral) cats and miti- gies and actions that demonstrate progress on reducing

gate their threat to birds (e.g. removing feral colonies the population of unowned cats. A second point for

from areas of high bird importance); proof of efforts to remove feral cats from important bird

habitats where they present increased risk to birds. An ex-
ample would include relocating feral cats to areas such as

a cat sanctuary, where they do not pose risks to wildlife.

HOW CRITERIA IS MET

In an effort to control feral and stray cat populations within our community, the Kitchener-Waterloo
Humane Society offers the Trap-Neuter-Return Program. Anyone may bring a trapped cat to the Kitchener
centre and pay $45 for sterilization, vaccination, microchip implanting, and ear tipping. Cats are then
returned to their trapping location rather than relocated.

The Humane Society tracks statistics related to participation in sterilization programs. Annual sterilizations
performed at the Kitchener centre (includes cats trapped in adjacent Waterloo) have trended upward as data
has been made available.

@ 2020 - 470
@ 2021 - 466
@ 2022 - 589
@ 2023 - 595

Points Awarded

(for completion by Nature Canada)
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THREAT REDUCTION

1.1 (C) MONITORING OF ROAMING CATS

H

DESCRIPTION
(C)The Bird Team and/ municipality either has, or is a
partner in programs/ projects to estimate the number

and/or distribution of cats outdoors so that progress

on reducing the populations of outdoor cats can be

tracked over time.

OW CRITERIA IS MET

SCORING INDICATORS

One point for proof of implementation of a cat counting

/ estimating protocol to establish baseline numbers or

to compare with baseline numbers. Data collected from
shelters that demonstrate trends showing fewer cats over

time is acceptable.

*** Note that this criterion does not apply to municipali-

ties in Nunavut, the Northwest Territories or the Yukon.

Kitchener does not currently have a way to count or estimate the number of roaming community cats for
eventual tracking. As noted in the prior section, the Humane Society does track sterilized cats in their trap

and release programs.

18

Points Awarded

(for completion by Nature Canada)




THREAT REDUCTION

1.2 (A) WINDOW COLLISIONS - NEW CONSTRUCTION

DESCRIPTION
Demonstrate that your municipality is taking

SCORING INDICATORS
Proof of each action required.

(A) One point if a municipality has a bird-friendly build-

measures to reduce window collisions by:

(A) Developing and implementing bird friendly ing design standard that is a guideline, and two points

design standards/CSA Bird Friendly Building Design

if the standard is a requirement. *Note High-level status

standard for new construction requires that a municipality have, at least, a guideline.

HOW CRITERIA IS MET

The City of Kitchener’s Urban Design Manual is a guiding document and vision for design. An Urban
Design Report, when required to accompany a Development Application will reference applicable
guidelines.

Per the Design for Wildlife subsection of Section 01.2.3 (Design for Sustainability) of the Urban Design
Manual, the first 12 metres from the ground should be designed to prevent bird strikes by limiting the
potential for reflection of trees and sky through material choice and detailing. Where glazing is prominent
on the first 12 metres of a building, the Urban Design Manual requests consideration of the use of
treatments which can be applied to the glass surface, creating visual markers for birds. Further, Section
01.2.3 guides designers to use awnings, canopies, recessions, projections, and other architectural
interventions to disrupt the reflection of trees and sky in ground floor windows.

Likewise, a subsection entitled Bird Friendly Design under Section 09.3.5 Design for Sustainability within
the Site Design for Tall Buildings chapter relays that daytime bird strikes generally occur from ground level
to tree top level, while migratory birds are attracted at night to tall structures that are excessively lit. This
subsection implores for design of tall buildings to minimize bird collisions with glass by avoiding untreated
reflective glass or clear glass that reflects trees and sky. Glass should have visual markers and any reflection
should be muted within the first 12 metres of building height and lighting should be located and managed to
reduce reflections that may cause confusion for migratory birds.

The City of Kitchener Urban Design Manual can be downloaded at
https://www.kitchener.ca/en/development-and-construction/urban-design.aspx

Points Awarded
(for completion by Nature Canada)

19
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THREAT REDUCTION

1.2 (B) WINDOW COLLISIONS - EXISTING AND PROPOSED MUNICIPAL BUILDINGS

DESCRIPTION

(B) Assessing and mitigating risk to birds from existing

SCORING INDICATORS
One point if individuals or a group monitors window
and proposed municipal buildings.

collisions, and/or assess risk by using ,orasimilar

program.

HOW CRITERIA IS MET

The City of Kitchener does not currently assess or mitigate risk to birds from existing and proposed
municipal buildings. The Bird Friendly City team has begun monitoring window collisions using a
customizing reporting tool on the Anecdata platform (BFCK Bird-Window Collision and Building
Treatment Survey | Anecdata, https://www.anecdata.org/projects/view/1314) that follows the Fatal Light
Awareness Program’s (FLAP) protocol. Once collected, we will relay data to the Global Bird Collision
Mapper to help FLAP better understand where and to what degree collisions occur.

Points Awarded

(for completion by Nature Canada)
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https://birdsafe.ca/

THREAT REDUCTION

1.2 (C) WINDOW COLLISIONS - EDUCATION OF PROPERTY OWNERS

DESCRIPTION

(Q) Informing and educating property owners and

SCORING INDICATORS

One point for evidence of educational campaigns focused
tenants of existing buildings (including home owners)

on the broad public or specific neighbourhoods.
of measures they can take to mitigate bird collision

risk.

HOW CRITERIA IS MET

The City of Kitchener does not currently inform/educate property owners and tenants of existing buildings
of measures they can take to mitigate bird collision risk.

Points Awarded
(for completion by Nature Canada)

21
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THREAT REDUCTION

1.2 (D) TREATED WINDOWS - BASELINE DATA

DESCRIPTION

(D) Establishing a baseline and maintaining a data-

SCORING INDICATORS
Provide evidence of an active database on treated win-

dows.

base of the number of residences or buildings with

treated windows in the city to demonstrate progress

over time.

HOW CRITERIA IS MET

The Bird Friendly City team has created a database to establish a baseline of the number of buildings with
treated windows following the FLAP’s Bird-Friendly Building Survey protocol and using the same platform
and customized reporting tool as our window collision data collection (BFCK Bird-Window Collision and
Building Treatment Survey | Anecdata, https://www.anecdata.org/projects/view/1314). As with collisions,
once collected, we will relay data to FLAP and Nature Canada to help them gather data on bird-friendly
building designs and retrofits around the world.

Points Awarded
(for completion by Nature Canada)

22




THREAT REDUCTION

1.3 (A) LIGHT POLLUTION - REDUCTION STRATEGY (MIGRATION)

DESCRIPTION
(A) Municipality has a light pollution reduction strate-

SCORING INDICATORS
One point upon evidence of a municipal strategy or

gy for existing and planned neighbourhoods. policy (including guidance or standards) to reduce light

pollution.

HOW CRITERIA IS MET

The City of Kitchener’s Urban Design Manual is a guiding document and vision for design. An Urban
Design Report, when required to accompany a Development Application will reference applicable
guidelines. As noted in the Manual, a wide array of birds and wildlife share our urban environment, and
their needs should be appropriately considered when designing for Kitchener so that they may continue to
thrive. All site and landscape design should conserve, enhance and promote biodiversity of all forms and at
all scales.

Per the Design for Wildlife subsection of Section 01.2.3 (Design for Sustainability) of the City of Kitchener
Urban Design Manual, all development is to meet a Dark Sky compliant standard by using full cut-off
fixtures with no uplighting (U0). A Dark Sky standard improves the well-being, health, and safety of wildlife
by reducing light pollution. The Manual requests that designers reduce light pollution from reflections and
glare by orienting and placing fixtures in such a way as to project light only on non-reflective surfaces. As
migratory birds move through cities at night, this section further requests consideration of automated
lighting to reduce unnecessary interior light and lessen migratory bird strikes. Any architectural lighting at
the top of buildings is to have an automated timer-shut-off to preserve dark skies.

The City of Kitchener Urban Design Manual can be downloaded at
https://www.kitchener.ca/en/development-and-construction/urban-design.aspx

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

1.3 (B) LIGHT POLLUTION — NEW DEVELOPMENTS / RETROFIT

DESCRIPTION
(B) Municipality actively implements light pollution

SCORING INDICATORS
One point for proof of implementation of a program to
reduction strategy from point sources, such as retrofit- reduce light pollution from point sources

ting standard streetlights with downward directional,

wildlife-friendly LED lighting that is 3000K or less, or

make communication tower lighting and other facility

lighting wildlife-friendly.

HOW CRITERIA IS MET

The City of Kitchener’s Development Manual outlines the City’s current engineering requirements,
guidelines, specifications and standards, which guide the design and construction of public infrastructure. It
also outlines the expectations and requirements for obtaining engineering approvals associated with
development applications with specific regard to Site Plans and Plans of Subdivision.

Per Section H, Streetlighting, streetlighting design within the City of Kitchener is completed by
Kitchener-Wilmot Hydro with the exception of Ornamental Streetlighting Design. The specifications for
standard streetlighting equipment for the City of Kitchener include Leotek Electronics’ GreenCobra Junior
Series part numbers: GCJ0-15H-MV-WW-2R-GY-700-PCR7-CR,
GCJ1-20H-MV-WW-2R-GY-580-PCR7-CR or approved equivalent (see
https://leotek.com/wp-content/uploads/GCJ_H-Series_Specification-Sheet_10-17-22-Updated-1.pdf);
where WW stands for 3000K colour temperature. The GreenCobra Junior series are downward facing,
shielded, LED lighting products (see https://leotek.com/greencobra/gcj/).

Further, within residential subdivision, subdividers have the opportunity to request ornamental
streetlighting as an alternative to the standard municipality approved streetlighting equipment. Per Section
H.1.5, the only approved ornamental streetlighting equipment for the City of Kitchener is the Washington
LED Post-Top Full Cutoff style manufactured by King Luminaire or Holophane at a colour temperature of
3000 Kelvin (see
https://holophane.acuitybrands.com/products/detail/1815270/holophane/wfcl3-lantern/washington-led-pos
t-top-full-cutoff-lantern). Full cutoff is a fixture light distribution where no light intensity is emitted at or
above a horizontal plane drawn through the bottom of the fixture and no more than 10% of the lamp's light
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Points Awarded
(for completion by Nature Canada)

24



THREAT REDUCTION

1.3 (C) LIGHT POLLUTION - OUTREACH CAMPAIGN

DESCRIPTION

(C) Outreach campaign for residents and businesses

SCORING INDICATORS
One point for proof of educational and outreach cam-

to reduce external lighting that attracts nocturnal paigns to reduce light attraction during migration

migrants such as “Lights out Toronto.” periods.

HOW CRITERIA IS MET

The City of Kitchener does not currently promote responsible light practices through an outreach campaign.

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

1.4 (A) PESTICIDE USE - COSMETIC PESTICIDES

SCORING INDICATORS

One point with proof of a municipal policy and bylaw that

DESCRIPTION

Municipality has a policy and bylaw to reduce or elimi-

nate use of pesticides known to directly or indirectly bans cosmetic use of pesticides (including herbicides),

harm birds on public and private lands including: and evidence of its enforcement.
(A)Restricting or banning use of cosmetic pesticides

(e.g. broad-leaded plant control);

HOW CRITERIA IS MET

Per the Cosmetic Pesticides Ban Act, pesticides cannot be used for cosmetic purposes in Ontario on lawns,
vegetable and ornamental gardens, patios, driveways, and in parks and school yards. There are no
exceptions for pest infestations (insects, fungi or weeds) in these areas, as lower risk pesticides, biopesticides
and alternatives to pesticides exist. More than 250 pesticide products are banned for sale and over 95
pesticide ingredients are banned for cosmetic uses.

While cemeteries are listed as an excepted entity to allow the use of pesticides for cosmetic purposes as of
the effective date of amending regulation 134/20, the City of Kitchener was quoted in a 2020 City of
Hamilton staff report that pesticides for general turf maintenance in cemeteries were not recommended per
the City’s Integrated Pest Management program. The Natural Areas Project Manager with the City’s Parks
& Cemeteries Department subsequently relayed that Kitchener does not use herbicides for cosmetic
purposes. They selectively employ land management and restoration techniques that include the
application of herbicides when supporting the management and eradication of aggressive and harmful
invasive species such as Giant Hogweed and Buckthorn, which requires permission from exemption to the
Ontario Pesticide Act.

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

1.4 (B) PESTICIDE USE - INSECT PESTICIDES

DESCRIPTION

(B) Restricting or banning use pesticides to control
insects or rodents that are important food sources for
birds (e.g. neonicotinoids, Bti for mosquito or midge

control, rodenticides).

HOW CRITERIA IS MET

SCORING INDICATORS
One point with proof of a policy and bylaw that specifi-
cally bans or severely restricts uses of neonicotinoids, Bti

and rodenticides.

The City of Kitchener does not currently have a chapter in municipal code that specifically bans the sale
and/or use of neonicotinoid insecticides, Bacillus thuringiensis israelensis, or chemical rodent control.

27

Points Awarded

(for completion by Nature Canada)

21



THREAT REDUCTION

1.5 PLASTICS

DESCRIPTION

Municipality has effective regulatory or non-regulato-

SCORING INDICATORS

Provide proof of regulatory (e.g. a municipal bylaw) and
ry measures that result in a reduction of plastic waste voluntary measures such as banning single use plastics,
generated and the elimination of plastic pollution in shopping bags, plastic straws, or actions to remove plas-

local ecosystems such as shorelines and riversides.

tic pollution from local ecosystems.

HOW CRITERIA IS MET

22

The City of Kitchener is committed to reducing plastic waste through recycling programs, as well as
adhering to the current federal ban on single-use plastics (see
https://kitchener.ctvnews.ca/k-w-businesses-adapting-as-single-use-plastic-bans-take-effect-1.6202477;
https://www.therecord.com/news/waterloo-region/ban-on-single-use-plastics-has-started-with-no-visible-b
enefits-yet/article_7622f747-cc55-56cc-b561-64a53b676aad.html). Currently the following plastics recycling
is in place for current plastics in circulation:

-Plastic bottles, jars, and clamshells with plastic identification symbols ("recycling symbol") one through
seven: Recycling symbols 1 to 7. Note: Plastic flower pots/trays, and plastic containers that contained a
vehicle fluid (antifreeze, windshield washer fluid, etc.) are also accepted.

-Plastic bags, only bread bags, milk bags, retail and grocery bags, mulch and soil bags, newspaper bags, salt
bags, and outer wrap from packages of toilet paper, diapers, etc. (see
https://www.regionofwaterloo.ca/en/living-here/blue-box-recycling.aspx#What-goes-in)

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

1.6 COLLISIONS WITH VEHICLES

DESCRIPTION

Measures in place to reduce bird collisions with vehi-

SCORING INDICATORS

Provide proof of measures to protect birds from vehicle
cles such as lower speed limits when passing through collisions. For example, at locations where a busy road
important bird habitat, and measures to reduce the cuts through a wildlife corridor, evidence of mitigation

number of vehicles on the roads (such as a good pub-

would include lower speed limits, signage about wildlife

lic transit system and cycling infrastructure).

crossing, or proof of engineered solutions such as wildlife

underpasses Or overpasses.

HOW CRITERIA IS MET

Kitchener is a leader in reducing the number of vehicle trips taken versus active transportation modes such
as walking, cycling, and public transportation. Designated a Silver Bicycle Friendly Community by the
Share the Road Cycling Coalition (see https://sharetheroad.ca/current-bfc-award-winners/), Kitchener’s
Cycling and Trails Master Plan was approved in 2020 and has since won awards (see
https://kitchener.citynews.ca/2021/07/06/kitcheners-cyclingtrails-master-plan-wins-planning-award-39336
97/) for its community-based approach to active transportation and trail planning. The Cycling and Trails
Master Plan focuses on creating a city-wide network of cycling routes and trails that is comfortable for
people of All Ages and Abilities.

From 2017 to 2022, the largest increase in mobility infrastructure has been the active transportation and
trails network (https://pub-kitchener.escribemeetings.com/filestream.ashx?Documentld=12959). Sidewalks
and walkways increased by 55 kilometres, multi-use trails by 25 km, roadway parallel multi-use paths by 41
km, and protected bike lanes by 12 km. The downtown cycling grid, comprised of protected bicycle lanes,
has transformed how people move around by making it safe, comfortable and convenient to bike. The
network connects to popular trails like the Iron Horse Trail, Spur Line Trail and the Trans Canada Trail. Its
development grid has resulted in a 164 percent increase in ridership (see
https://www.kitchener.ca/en/roads-and-cycling/bike-infrastructure.aspx), with 54,781 cycling trips in the
first seven months of 2023. Recently upgraded trails include the Henry Sturm Trail, Wilson Park Trail,
Traynor Trail, and Shoemaker Greenway Trail. The new Cherry Park Trail connects the Iron Horse Trail
with the future regional central transit hub (and current light rail station). The Iron Horse Trail continues
to grow in use, with an average of 2,894 daily users in June 2023, compared to 819 in June 2016, an increase
of 270 percent. On the busiest day in June 2023, there were 4,923 people walking, rolling and cycling at the

threa rnninter Inrcatinne

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

1.7 HABITAT DISTURBANCE

DESCRIPTION
Municipality has policy and practices to prohibit or

SCORING INDICATORS
Provide proof of policy and examples of implementation
mitigate disturbance of birds from humans or their such as signage at important bird habitat (e.g. a natural

pets at natural areas or important bird habitat (e.g., area, wetland or known migratory stopover site) or evi-

leash bylaw, no-go zones certain times of year). dence of a bylaw in place.

HOW CRITERIA IS MET

Kitchener municipal code prohibits owners from allowing animals to run at large, defined as found not
under the effective control of an adult person and not under leash, unless the animal is on the lands of a
person who has given prior consent to it being unleashed (Chapter 408 - Animals - Regulation
(kitchener.ca), https://If kitchener.ca/WebLinkExt/DocView.aspx?dbid=0&id=1497603&cr=1). A separate
section of municipal code specifically extends these restrictions to dogs and defines a maximum leash length
of 2.4 metres (Chapter 421 - Dog - Responsible Ownership (kitchener.ca),
https://If.kitchener.ca/WebLinkExt/DocView.aspx?dbid=0&id=2024521&page=1&cr=1).

The City of Kitchener’s Official Plan (Section 7.C.2; see
https.//www.kitchener.ca/en/resourcesGeneral/Documents/DSD_PLAN_City of Kitchener_Official_Plan_
2014.pdf) establishes policies for protection of its Natural Heritage System, currently comprised of 7,087
hectares of natural heritage features that maintain local and regional biological, hydrological, ecological and
geological diversity and functions, support viable populations of indigenous species, and sustain local
ecosystems. Policies within the Official Plan pertaining to the Natural Heritage System are intended to
maintain, restore, or improve the diversity, connectivity, and ecological functions of the city’s natural
heritage features. Land uses and activities that do not achieve these ends to the satisfaction of the City,
Region, Grand River Conservation Authority, and/or Province will be prohibited or generally not
supported, as appropriate. Per the Official Plan, the City will, in conjunction with other interested groups
and agencies, seek opportunities to acquire, manage and maintain Significant Wildlife Habitat areas. The
City also commits to continued identification of ecological restoration areas through technical study, private
land stewardship, and conservation/restoration/land securement programs of public agencies. Supporting
policies within the Official Plan include Watershed Planning and the protection of associated ecological

fiinectinne

Points Awarded
(for completion by Nature Canada)
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THREAT REDUCTION

SCORING

ENTRY

10 points from at least 3 categories.

INTERMEDIATE

13 points from at least 5 categories including at least 2 categories worth 3 or more.

HIGH
16 points or more. Must include at least 3 points in categories 1 and 2.

Must have no roam bylaw (cats), and bird friendly building guidelines for high level.

Points Awarded

(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.1 NATURAL AREAS PROTECTION

DESCRIPTION

Natural areas within the municipal bound-

SCORING INDICATORS

Provide proof of the policy. To maintain this criterion, the munici-
aries are protected within the Municipal pality must document the size of the area protected, and demon-
Official Plan and there is a commitment strate a commitment to increase in this area over time. Any munici-
to increase this area. Plan distinguishes pal plan that includes protection of natural area spaces will receive
between natural areas and other types of one point. Additional points are based on:
municipal space such as recreational parks. a) evidence of implementation, and

b), whether there are ambitious targets to increase the number and
size of the protected areas.

One point is deducted if there are current or recent (within last
year) examples of large-scale habitat destruction, or clear examples
of “urban sprawl."“Urban sprawl”in this sense is when natural areas
on the city’s periphery are converted to urban uses such as residen-

tial, institutional or commercial areas.

HOW CRITERIA IS MET

As of April 12, 2022, Ontario Nature and the City of Kitchener were pleased to announce that 20 properties
(585 hectares) in Kitchener’s Natural Heritage System qualified as protected areas, contributing to Canada’s
target to conserve 25 percent of lands and waters by 2025 (see
https://ontarionature.org/news-release/kitchener-protected-areas/). These sites are among the first
municipal conservation lands in Ontario confirmed to be managed to the national standards for protected
and conserved areas.

Qualified protected areas in Kitchener include:

Borden Wetland

Briarfield Park

Homer Watson Park

Huron Natural Area

Idlewood Park

Lackner Woods

Lakeside Park

Laurentian Wetland

Springmount Park-Ildlewood Creek
Steckle Woods Tilt’s Bush

Topper Woods
Brigadoon Woods Points Awarded
Carisbrook Drive Natural Area (for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.2 BIOLOGICAL DIVERSITY

DESCRIPTION

Municipality has an official strategy

to protect and restore the biological
diversity in its parks and natural areas.
The strategy can include measures such
as promoting connectivity between
natural areas, buffering core biodiversity
hotspots from harmful human activities,

increasing the number of protected

areas, and bird monitoring within mu-

nicipal limits to assess the success of the

strategy.

SCORING INDICATORS

Provide proof of the strategy and its implementation. The strategy to
protect and restore biological diversity can be part of the protected
areas plan, or vice versa, but must specifically identify protection of
biological diversity as a goal. One point for having an official biodiver-
sity conservation strategy or goal (adopted by Council). Two points if
the strategy or goal has targets and metrics for success and evidence of
implementation. Three points for municipalities that meet the previous
two tests as well as using monitoring to track changes to biodiversity
and use results for adaptive management (e.g. bird monitoring in city
owned natural areas).

One point is deducted upon evidence of current or very recent (within

one year) activities that damage biodiversity such as loss or degra-
dation of important habitat for wildlife, or contamination of wildlife

habitat by toxic chemicals.

HOW CRITERIA IS MET

The City of Kitchener has a Sustainable Urban Forest Strategy (see
https.//www.kitchener.ca/en/resourcesGeneral/Documents/INS_PARKS_Urban_Forest_Strategy.pdf ). This
Plan has five goal areas:

1) PLAN first: the cornerstone of a sustainable and resilient urban forest;

2) ENGAGE often and widely: building critical community support, collaboration and stewardship;

3) MAINTAIN proactively: increasing health, longevity and resiliency;

4) PROTECT prudently: maintaining and maximizing what we already have;

5) PLANT correctly and deliberately: ensuring future generations have a vibrant and resilient tree canopy.

Metrics regarding this Strategy are ongoing. You can see an example of Kitchener’s Sustainable Urban
Forest Report Card, which examines 28 targets from a prior forestry program that map on to the Sustainable
Urban Forestry Strategy, here:
https.//www.kitchener.ca/en/resourcesGeneral/Documents/INS_PARKS_Sustainable_Urban_Forest_Repor
t_Card.pdf

Points Awarded

(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.3 CLIMATE CHANGE RESILIENCE

SCORING INDICATORS

Provide proof of the strategy and its implementation.

DESCRIPTION

Muicipality has a climate change adaptation strategy
that includes specific measures including nature- One point if the City has an official strategy to address
based climate solutions. Examples of this include the impacts of climate change and reduce the
wetland creation to absorb and retain floodwater, or municipality’s climate impact. A second point if nature-

based climate solutions are an important part of the

planting trees to create shade and lower the surface air

temperature. strategy. A third point if there are active examples of
wetland restoration projects and/ or large-scale projects

to mitigate the urban heat island through planting of

trees and other vegetation that favour use by birds.

HOW CRITERIA IS MET

The City of Kitchener has a municipal Committee on Climate Change and the Environment (previously the
“Environmental Committee”; see
https.//www.kitchener.ca/en/council-and-city-administration/advisory-committees-and-boards.aspx#Clima
te-change-and-environment-committee) , which advocates positions that reduce the municipality’s climate
impact and forwards those positions to City Council.

The City also maintains a Corporate Climate Action Plan for all municipally-owned property ( see
https://www.kitchener.ca/en/resourcesGeneral/Documents/DSD_Kitcheners_Corporate_Climate_Action P
lan.pdf ). This Action plan is developing a regional flood plan in collaboration with the Grand River
Conservation Authority; expanding existing Stormwater management plans (inclusive of habitat expansion
and increased credits in the Habitat Bank with the Idlewood Creek Restoration Project; see
https.//www.stantec.com/en/projects/canada-projects/i/idlewood-creek-dam-removal); advocating for tree
preservation that considers future climate conditions, and for increasing “tree shade in urban areas and
positioned to help mitigate flooding, wind and heat in open spaces and grounds of facilities.”

As mentioned in section 2.1, the City is currently restoring Strasberg Creek
(https://www.engagewr.ca/northstrasburgcreek), and Schneider, and Shoemaker Creeks
(https://www.engagewr.ca/schneidercreekea). They are also upgrading Cherry Park stormwater features
(https://www.engagewr.ca/cherrypark). Prior wetland restoration projects include Filsinger Park
(https://www.fivessr.com/portfolio/fish-habitat-bank-city-of-kitchener-on) and Balzer Creek.

The City of Kitchener's tree planting programs depend on the urban Tree Canopy Report, which includes
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Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.4 (A) HABITAT MANAGEMENT STRATEGY

DESCRIPTION

Municipality has a habitat management strategy

SCORING INDICATORS

Provide proof of implementation of the strategy and

based on ecological and climate considerations. each action. One point per action.

These include: (A) increasing the number of trees Evidence for a. includes inventories of trees and plans

and area of the urban forest canopy.

for increasing their numbers.

HOW CRITERIA IS MET

Based on the City of Kitchener’s Urban Forest Strategy, in January 2022, city council approved a tree canopy
target of 30% in each ward by 2050 and a target of 33% across Kitchener by 2070. This targeted approach to
growing the tree canopy over time will involve new tree planting, as well as increasing the maintenance of
existing trees. (see https.//www.kitchener.ca/en/strategic-plans-and-projects/urban-forest-strategy.aspx)

The City of Kitchener maintains an urban forest map that tracks upcoming and ongoing forestry work
around the city. This includes a street tree inventory (see
https://open-kitchenergis.opendata.arcgis.com/datasets/tree-inventory/explore?location=43.436669%
2C-80.470356%2C13.00), as well as an ongoing community-based consultation for determining increases
and tree canopy targets for specific neighbourhoods (https://www.engagewr.ca/treecanopytarget). One such
outcome of this consultation and collected inventory data is increasing community tree canopy in the
Chandler Mowat neighbourhood (see https://www.engagewr.ca/CommunityCanopyChandler).

Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.4 (B) SNAG PROTECTION

SCORING INDICATORS
One point for snag retention based on evidence such as

DESCRIPTION

Leaving snags standing in cases where public safety is
policy statements or evidence within management plans

not jeopardized;
for natural areas.

HOW CRITERIA IS MET

While a number of Environmental Impact Assessments for development of sites within Kitchener city limits
do address the existence of snags, particularly as they relate to maintaining healthy habitat for Species at
Risk, the city of Kitchener has no official policy statement regarding snags or snag protection.

Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.4 (C) PROTECTION OF TREES

DESCRIPTION

(C) Protecting trees on private and public lands;

SCORING INDICATORS
Refers to a tree bylaw that protects trees as a public value

from private landowners cutting them down without

permits.

HOW CRITERIA IS MET

As shown in the following table, the City of Kitchener has bylaws set in place for the protection and
maintenance of trees on city property. Trees on private property are also protected from being cutdown
without permits. The Director of Enforcement is responsible for overseeing enforcement by delegates
through inspections made by entering the property at any reasonable time and persons or corporations
found to violate Chapter 692 is liable to a fine.

Bylaw Protection Quate Citation
City property upkaep “The Dy is hereby i and 1o do all acts yla | City of Kil Bylaws (Municipal Code)
and maintenance of provide for the planting, care and maintenance of all rees on Cily property.” Saction 10. Properly Maintenance
treas. Chapter 680-Traes ByLaw

Article 2.2
Protaction against “ Mo person shall: City of Kitchaner Bylaws (Municipal Code)
damages of trees by a) deface, cut, pollard, injure, cause compaction to or atherwise damage or Saction 10. Property Maintanance
civilians o construction destroy and tree or parl thereof, Chapter 690-Trees BylLaw
on ity property. b) damage, destroy or remave any supporting post, stake or guard attached

o or around a tree; or
¢} cut down, root up o remove any tree or part thareof, whather living o
dead.”

Article 3.1

“Ary ion or ar any other ization, person o

individual, having a contract for paving streets, constructing sidewalks or

excavating o doing any work on City property, shall when executing such work or

confract take all necassary steps to avoid inquiring any tree.."

Articla 4.1
Protection against tree | “Injury to trees-prohibited-without permit” City of Kilchener Bylaws (Municipal Code)
dastruction on public Section 10. Properly Maintanance
property without a Articla 2.2.1 Chapler 682-Traes-Protection-Destructio-
permit. Injury

“Specific Exemplions

Land less than 1 acre

Dead-diseased-hazardous lrees-cartified

Damaged-destroyed treas-carified

Trae-wilhin 5 melres of occupied building

vithin building permil issued
Small trees”
Article 4.1-4.6
for niry upon land-at any reasonable time" City of Kilchener Bylaws (Municipal Code)
protection of trees on Section 10. Property Maintanance
private properly Articls 132 Chapter 682-Trees-Prolaction-Destructio-
include: Injury
a) inspections “Fine-for contravention-person’
by fines
Article 14.1

32

Points Awarded

(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.4 (D) RESPONSIBLE VEGETATION MANAGEMENT

DESCRIPTION

(D) Prohibiting active vegetation management during

SCORING INDICATORS
A point by demonstrating that municipal employees
breeding season on municipal lands, including forests,

involved in active habitat management do not harm

storm-water management facilities, and easements. breeding birds or their habitat.

HOW CRITERIA IS MET

The City of Kitchener follows “Good Forestry Practices” by restricting the removal of vegetation when the
Director deems the damage would have a significant impact on the health of the vegetation community or
on wildlife habitat at the site or/and in proximity to the site (Bylaw Trees Protection Destruction Injury
692.8.3). Mitigation strategies include conditions on permits which can control the method and timing of
the damage to trees which can take into account nesting period for breeding birds (Bylaw Trees Protection
Destruction Injury 692.9.1). The Tree Management Policy of the City of Kitchener greatly recommends tree
removal and pruning completed during the winter months (Tree Management Policy- Appendix J)

https.//www.kitchener.ca/en/bylaws-and-enforcement/municipal-code.aspx#6-Facility
https://www.kitchener.ca/en/resourcesGeneral/Documents/INS_OPS_Treemanagementpolicy.pdf

The City of Kitchener conducts an Environmental Impact Study (EIS) for proposed development in or in
proximity to a significant natural area or feature. Early consultation is in accordance with the Migratory
Birds Convention Act and Endangered Species Act which use breeding bird surveys to determine presence
and requires stoppage or/and mitigation strategies for protected bird species during breeding and nesting

periods.

https:.//www.kitchener.ca/en/water-and-environment/environmental-impact-study.aspx

Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.5 IMPORTANT BIRD AREA NEARBY (IBA)

DESCRIPTION

Municipality has an Important Bird and Biodiversity

SCORING INDICATORS

One point if there is one or more nearby IBAs and the Bird

Area (IBA) within or adjacent to its boundaries. A local Team can provide the names of the IBAs and at least one

partnership promotes the protection and stewardship

of this area.

IBA caretaker group or individual.

HOW CRITERIA IS MET

There are no IBAs in the region. However, some Locally Significant Wetlands and Woodlands were assessed
by the city in 2014. No development is permitted in these areas. Please see page 24 and 32-33 of

https.//www.kitchener.ca/en/resourcesGeneral/Documents/DSD_PLAN_Natural Heritage Systems_Backg
round_Report.pdf

Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.6 NATIVE FLORA - MUNICIPAL LANDS

DESCRIPTION

Municipality promotes the importance of planting na-

SCORING INDICATORS
One point for evidence that the municipality promotes
tive flora appropriate for the ecoregion on municipal the use of site-appropriate native flora in landscaping

lands, especially where new development is occurring

for its own properties and for development landscaping

through development and landscaping guidelines standards for subdivision permits.

and standards in areas near natural features. Subdi-

vision permits should include conditions protecting

existing natural habitat and promote use of native
vegetation, and include measures to discourage ille-
gal disposal of yard waste (a source of invasive exotic

plants) in natural areas.

HOW CRITERIA IS MET

Kitchener promotes site-appropriate native flora in buffers, parks, and stormwater projects.

The City of Kitchener’s Urban Design Manual (3.0) states in its “Landscaping and Site Furnishing Zone
Guidelines”: #13, “Resilient and native tree species that are able to withstand an urban setting with minimal
maintenance are preferred.” The Urban Design Manual 15.0 further states “The planting of aggressive
non-native species within or adjacent to woodlands or natural areas is discouraged in order to help
safeguard the long term ecological integrity of these areas.” Section 14 of the Urban Design Manual contains
a list of trees and shrubs native to the Waterloo Region and a list of aggressive alien species which are not to
be planted in the vicinity of woodlands and natural areas.

In their “Design for Climate Change” section, the Urban Design Manual states, “Introduce green
infrastructure along existing and new public open spaces including; bioswales, groundwater infiltration
areas and permeable surface treatments; native planting species which enhance urban wildlife habitats;
energy efficient, human-scaled and wildlife friendly lighting fixtures and; locally sourced, recycled and
reusable materials.”

The Urban Design Manual promotes the planting and maintenance of both native and non-native trees in
subdivisions; however, section M.2.10 “Species Diversity” states that “no one genus can exceed 20% of the
total planted trees” (157) in new subdivisions.

You can view links to these statements here:

Points Awarded
(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.7 NATIVE FLORA - PRIVATE PROPERTY

DESCRIPTION

Demonstrate widespread community participation in
initiatives to encourage native plant habitat that sup-
ports native birds and pollinators on private property,

to increase the urban tree canopy on private land, and

to support other “green infrastructure” initiatives to
address climate change.

HOW CRITERIA IS MET

SCORING INDICATORS
One point if you provide evidence supporting “wide-
spread community participation”in at least one initiative

or program that encourages increasing wildlife habitat on

private land. This could include membership in a program

like Bee City for example.

The city of Kitchener is officially a Bee City, committed to protecting pollinators across our community.
Pollinated plants provide a third of our food, and by planting native plants throughout Kitchener in
pollinator gardens, we can support our bee population that in turn support us. Please see
https://www.kitchener.ca/en/water-and-environment/pollinators.aspx

The City of Kitchener also partners with Reep Green Solutions, supporting their Backyard Tree Planting
Program (https://reepgreen.ca/trees/), and Rain Smart Neighbourhoods program

(https://reepgreen.ca/rain-smart/).

36
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Points Awarded
(for completion by Nature Canada)




HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

2.8 STOPOVER & NESTING HABITAT

DESCRIPTION

Implementation of stewardship projects to increase or
improve breeding or stopover habitat for bird species
that are of high conservation priority species from
your Bird Conservation Region Plan. Example species
include Species at Risk (e.g. Chimney Swift) and other
aerial insectivores, Eastern Meadowlark and other
grassland birds, shorebirds, and birds requiring old
growth forest conditions. Example actions include

providing housing (e.g., maintained Purple Martin

SCORING INDICATORS

A point is awarded if there are active stewardship recov-
ery projects (can be led by individuals or groups in the
community) such as those suggested in the criterion
description. Two points if there are more than two active
projects for different species or groups of species. For in-
formation on Bird Conservation Regions and their priority
species, visit: https://www.canada.ca/en/environment-cli-
mate-change/services/migratory-bird-conservation/

regions-strategies.html

housing), and maintaining bird-friendly hay produc-

tion, and managing municipal forests to promote old

growth conditions.

HOW CRITERIA IS MET

1. At Sprucehaven, a family-owned farm has been consistently taking fields out of production and
committing themselves to various stewardship initiatives for bird species at risk. They provide 25 Eastern
bluebird and tree swallow boxes; have dedicated their barn completely to barn and cliff swallows; they've
converted 42 acres of soybean crop to native tall-grass prairie that has been now home to Vesper sparrows
and Savannah sparrows, and have had initial scouting activities by Eastern Meadowlarks and Bobolinks.
They've allowed public and educational outreach on their property, including field ecology classes for
regional universities and K-12 education, and work with local naturalist groups. Email owner Dave Westfall,
owner, at djwestfall@hotmail.com for more information.

2. At Handy Dog farm, owner Victoria Lamont has practiced sustainable haying practices on her hayfields,
cordoning off selections of fields to allow for bobolinks to nest. Email Victoria Lamont
<vlamont@uwaterloo.ca> for more details.

3. Adjacent to Sprucehaven, Jeff Grant and Peter Bissett have installed a bluebird trail on private property
with approximately 10 bluebird boxes. Email jeffgrant13@gmail.com for more details.

4. At rare Charitable Research Reserve, two barn swallow structures have been set up as alternative nesting
habitats for the birds. The also host an interactive educational swallow structure on their property.

Points Awarded

(for completion by Nature Canada)
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HABITAT PROTECTION, RESTORATION, AND CLIMATE RESILIENCY

SCORING

ENTRY

9 points from at least 3 categories.

INTERMEDIATE

12 points from at least 4 categories.

HIGH

15 points from at least 6 categories including at least 1 point from categories 2.1, 2.2, 2.3 and 2.4.

Points Awarded

(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.1(A) CHILDREN AND YOUTH EDUCATION

H

40

DESCRIPTION

There are educational programs and activities for children and

SCORING INDICATORS

Provide a description of the programs and
youth about birds and nature in the municipality. the names of the organizations or institu-
(A) A significant percentage of local schools and other educational tions that offer them.
organizations (e.g. Scouts Canada, Earth Rangers, 4-H) provide stu- One point if there are local education facil-
dents with opportunities to connect with nature, enjoy birds and ities and institutions that offer children or

learn how to help them. Local school boards, conservation author-

youth programming on nature appreciation

and bird observation.

ity, or municipality, has facilities/staffing to support outdoor/envi-

ronmental education, including opportunities to observe birds

OW CRITERIA IS MET

Kitchener has a variety of organizations and school programs with nature and bird-focused outreach, which
are detailed below.

1) Waterloo Region Nature:

*Teens Club: https://waterlooregionnature.ca/teens/

WRN Teens is a club sponsored by Waterloo Region Nature to encourage kids ages 13+ to learn about the
environment while helping it. The club currently engages in weekly Saturday morning monitoring from
April to October at a farm just outside of Waterloo. We do about 20 weeks of monitoring salamanders, tree
frogs, snakes and nest boxes for Eastern Bluebirds, 2 hours each time, all of which qualify as high school
volunteer hours. Through involvement in these monitoring efforts, teens learn scientific procedures for data
collection while learning more about the species they are monitoring. The club is also involve in Saturday
afternoon work projects or learning projects once or twice a month at a various locations.

In the past year, Teens projects involving birds included an owl prowl, 2 birding outings, the Christmas Bird
Count for Kids (sponsored by rare Charitable Reserve Reserve), several invasive plant removals to improve
habitats, and about 16 weeks of nest box monitoring.

*Kids Club: https://waterlooregionnature.ca/kids/

WRN Kids is a club sponsored by Waterloo Region Nature to encourage kids ages 7-12 to enjoy nature.
During the 2022-2023 season WRN Kids went on a butterfly hike, a nature scavenger hunt, a birding hike,
and an archaeology hike which included a demonstration of how to knap stone tools. WRN Kids
participated in the Christmas Bird Count for Kids, went on an owl prowl , hand-fed Chickadees and built

chaltare Qnrinn hrniinht a nradatnr-nrov nama osarth dav narhana cloaniin and a nnnd ctiidy

Points Awarded

(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.1 (B) CHILDREN AND YOUTH EDUCATION

DESCRIPTION

Educational programs include specific elements

SCORING INDICATORS
One point if there are specific bird-related nature pro-

designed to engage children and youth who could grams for recent arrivals to Canada, underprivileged,

be considered underprivileged, racialized or recent marginalized or racialized children, youth or families.

arrivals to Canada.

HOW CRITERIA IS MET

Ontario Nature Youth Circle for Mother Earth
(https://ontarionature.org/programs/nature-guardians/ycme/)

The Youth Circle for Mother Earth project aims to create and support a cross cultural network of young
Indigenous and non-Indigenous environmental leaders looking to honour their responsibilities and
relationship with Mother Earth. The project is led by the Indigenous Environmental Institute at Trent
University, Plenty Canada, Walpole Island Land Trust, and Ontario Nature.

rare Every Child Outdoors (ECO) program

ECO camps subsidize underpriviledged youth/families to be able to attend camp, sometimes these youth are
from marginalized or racialized families. ECO Camps feature bird specific programming, bird watching and
bird specific presentations from researchers at rare or community organizations (e.g. Eastern logger-head
shrike presentation by Helmi Hess from Wildlife Preservation Canada, raptor specific presentations from
Wild Ontario).

The rare Charitable Research Reserve provides transportation and program subsidies to many schools
across Kitchener (or Waterloo Region as a whole), including 6 visits each from alternative education
programs from the WRDSB like U-Turn Cambridge, U-Turn Waterloo, New Dawn, Elev8 etc. Many of the
programs youth from these programs attend includes specific bird related programs (One station in
Animals in Motion program (KG-Gr 2), many guided hikes feature bird education on ospreys, bald eagles
and other birds).

Points Awarded
(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.1 (C) CHILDREN AND YOUTH EDUCATION

DESCRIPTION

At least one school does a specific bird-related pro-
gram such as

SCORING INDICATORS
One point if at least one school or organization does a

7

specific bird-related programs for children and youth,

’ , or curriculum from such as Christmas bird count for kids, Global Bird Rescue,

or curriculum from Keep cats safe and save bird lives.

HOW CRITERIA IS MET

42

Waterloo Region District Schoolboard (WRDSB) hosts virtual activities for Winter Bird Count and
Backyard Bird count for WRDSB students. They provide tutorials on e-bird and identifying key birdspecies
in Kitchener. The Winter Bird Count is hosted in December to Janurary (see
https://schools.wrdsb.ca/environmental-education/citizen-science/winter-bird-count/). The Backyard Bird
count is a five day event and open to all ages of students in April.

The WRDSB has outdoor and environmental education centers. This includes the Huron Natural Area,
Blair Outdoor Education Center, Laurel Creek Outdoor Education Centre, and Wrigley Corners. Please
refer to the following table for more detailed information.

Huron Natural Blair Laurel Creek
Area

* Growth and = Winter Birds: « Winter Birds:
Change in Habitats and Habitat and
Animals (Gr. Communities Communities
2) (Gr. 4) (Gr. 4)

« nature hikes s students s students
looking for learn about learn about
animals birds, birds,
including habitats, habitats,
birds structural structural

adaptations adaptations
during a hike during a hike

Points Awarded
(for completion by Nature Canada)
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https://www.globalbirdrescue.org/
https://catsandbirds.ca/educational-resources/

COMMUNITY OUTREACH/ EDUCATION

3.2 COLLEGE AND UNIVERSITY CAMPUSES

DESCRIPTION
College, CEGEP, and University campuses have adopt-

SCORING INDICATORS
One point is awarded based on evidence that institutions
ed practices that actively reduce threats to birds or that have policies and practices to benefit birds including

establish habitat that benefits birds. Implementation names of institutions, the programs that they participate

of practices should include or be driven by student in (e.g. BirdSafe, Bee City), as well as an example of a

committees or groups. recent action and evidence of student involvement.

HOW CRITERIA IS MET

The University of Waterloo Society for Ecological Restoration has a bird-window collision monitoring
volunteer program that surveys the campus for bird-window collisions. These surveys contribute to bird
collision mortality data collection. In April 2024 a glass walkway between Student Life Centre and Math and
Computing building was retrofitted with bird-safe window markers. There are plans to continue mitigating
risks to birds on campus and updating the building code standards. UW-SER also hosts birding hikes on
and off campus. (Supporting material: instagram @seruwaterloo)

In addition, the University of Waterloo Animal Rights Society displayed posters on preventing bird-window
collisions on the 2023 Clubs Day.

The University of Waterloo Sustainability Office also hosted a BioBlitz and led a guided bird walk on May 6,
2024.

The University of Waterloo currently convenes a “Bird Friendly Campus” group, consisting of members
from the University’s Office of Sustainability, Birds Canada, the Department of Biology, the Faculty of
Environment, and the co-chair of the BFC Kitchener Bird Team. They seek to make safer bird spaces on
campus, and are currently working with Birds Canada on a campus native plant garden space to attract
aerial insecrtivores. Contact Jennifer Clary-Lemon jclarylemon@uwaterloo.ca or Trevor M. Swerdfager
trevor.swerdfager@uwaterloo.ca for more information.

Points Awarded
(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.3 COMMUNICATING BEST PRACTICES TO HELP BIRD

DESCRIPTION
Bird Team partners (including Municipality) provide

public access to resources (web links, brochures etc.)

that encourage and inform the public of ways to help

birds. For example: 1) the benefit to birds from native
plant gardening or establishment of natural habitat
patches on their property in support of birds and/or
pollinators (e.g. backyard habitat program), 2) best
practices in feeding birds that mitigate risks from
feeding (e.g. predation at feeder, contamination from

pathogens, etc).

HOW CRITERIA IS MET

SCORING INDICATORS
One point if you can provide evidence of the digital or

paper resources, as well as evidence of public interest and

knowledge of them (e.g. social media activity).

The City of Kitchener offers Bee City Events that coordinate with bird-friendly events: see
https://beecitycanada.org/celebrating-bee-cities-kitchener-and-waterloo/

The rare Charitable Research Reserve also engages bird monitoring surveys for the Eramosa Corridor to
capture data on bird migration during the spring and fall months. In the spring, this started April 5th for 6
weekends until June 23rd . In the fall, this will begin on August 16 and go until November 3rd. This is a
volunteer driven research network with all data contributed to eBird. You can find record of this event here:
https://www.linkedin.com/posts/raresites_nationalvolunteerweek-activity-7186045789381496832-zmSQ/
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COMMUNITY OUTREACH/ EDUCATION

3.4 PUBLIC INSTALLATIONS FOR EDUCATION

DESCRIPTION

Municipality and Bird City partners install demonstra-

SCORING INDICATORS

One point based on proof of installations (e.g. photo-

tions or displays in public areas that educate citizens graphic evidence, or news stories.)

on the benefits of bird friendly actions and encourage

engagement (benefits of dark sky lighting, window
modifications etc.)

HOW CRITERIA IS MET

A public art installation titled Hirondelusia (https://cafka21.cafka.org/critical-media-lab; see also
https.//www.youtube.com/watch?v=FB-U7ujTCI8 for a description of installation piece) was “retired” to
rare charitable eco reserve, where it is now an educational structure to inform the public about barn swallow
mitigative habitats (see https://drive.google.com/file/d/1SPODQmMDsnBOSjIDgZGzVawnTIIHILXAQ/view?
usp=drive_link for a picture of its new home).

Two members of the bird team are working on bringing a swallow conservationist to the region to showcase
her work with creating clay cliff swallow nests as a public art intervention. You can read the email trail for
this conversation, which will result in a public art installation at the Clay and Glass Gallery in 2025, here:
https://drive.google.com/file/d/1n3VIGNyMx-SDdHzXtJp5¢cYewd2NsUS90/view?usp=drive_link)

Finally, you can observe bird-related art in a variety of municipal natural areas. You can view examples here:
https://drive.google.com/file/d/1QaAFm_UIESEd4pm-kiCXgpMmr7NLIEAG/view?usp=drive_link

Points Awarded
(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.5 ACCESSIBLE BIRD-WATCHING LOCATION(S)

DESCRIPTION

There is at least one birding location within your city
or town that has infrastructure to facilitate the obser-
vation and appreciation of birds (e.g. signs, panels,

observation tower, and trails). This facility is publicly

accessible for people without a car (serviced by public

transit and/or bicycle and pedestrian trails) and is ac-
cessible to people with disabilities or who are mobility
impaired. Information on birding areas should be

easily available.

HOW CRITERIA IS MET

SCORING INDICATORS
One point based on evidence of a local birding area that
is publicly accessible, a brief description of the infrastruc-

tures (e.g. trails, observation tower), and how the area can

be accessed by someone without a car or with disabilities.

Huron Natural Area, free parking off Trillium Dr. GRT route #28 stops at the park entrance. Public
washrooms are available. Trails are a mix of asphalt, stone dust and natural surface. Trails are well marked
and colour-coded for easy navigation. One ground level viewing platform and two wooden boardwalks. A
huge number of bird-species can be spotted at HNA. It is one of the most popular birding spots in the city
and voted Waterloo Region Nature's top greenspace in the region.

Willow River (Victoria) Park in downtown Kitchener. Accessible for pedestrians, biking and by public
transit (routes #1, 20 and 204). Free parking is available off Jubilee St in two locations and one off Schneider
Ave. Public washrooms are available. The park's trails are asphalt and wide; they connect to the Iron
Horse/TransCanada Trail. Otis and Ophelia, the city's mascot mute swan pair, live at the park seasonally.
Birds spotted in the park range from common waterfowl to pileated woodpeckers and migrating warblers.

Lakeside Park is an urban greenspace in Kitchener. It is within a reasonable (under ~2km) walking distance
of many neighbourhoods and accessible by several transit routes. Paved paths facilitate wheelchair travel. It
is connected to many water and greenway corridors throughout the city.

The Kitchener section of the Walter Bean Trail goes from Blair Road to Kiwanis Park. The trail continues
South into Cambridge and North through Waterloo. The trail mainly follows along the Grand River and,
except for a few sections, is very accessible.

The trail crosses the river, with the southernmost section being on the east side, the northern sections being
located on the west side of the river. The trail runs through Kitchener, Waterloo and Cambridge and

Kitrhanar ic nrninid that mara than 2Blkm linlke tha Citv from nnrth tn cniith alann tha (Grand Riviar NMnet nf
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COMMUNITY OUTREACH/ EDUCATION

3.6 LOCAL BIRD FRIENDLY BUSINESSES

DESCRIPTION

Businesses in your area promote bird friendly prac-

SCORING INDICATORS

To receive a point, you must name the businesses and
tices (e.g. sell or offer bird friendly coffee, no single describe what bird-friendly practices they have. These
use plastics, treat their windows with feather-friendly practices must include the sale of bird-friendly products,
markers, etc.), and reflect these values in their supply and demonstrated bird-friendly business practices (e.g.
chains. These businesses are recognized on partner window treatments, low carbon footprint, plastic bag
websites. policy, etc.). For one point, for cities under 100,000 resi-
dents, there must be at least 2 businesses. For cities from
100,000 to 500,000 there must be at least 3 businesses.
For cities between 500,000 and 1,000,000, there must be
at least 4 businesses. For cities over 1 million, there must
be 5 or more businesses. For two points there needs to be
double the previous numbers of bird-friendly businesses,

based on population size.

HOW CRITERIA IS MET

The following is a list of bird-friendly businesses, inclusive of their websites and activities:

Princess Cinemas, https://princesscinemas.com/
Hosted showing of "Purple Haze" (purple martin documentary) for World Migratory Bird Day

TWB Brewing https://www.twbbrewing.com/
Hosts Bird-Bingo nights and has offered to sponsor a "City Bird" beer upon BFC Certification

Wild Birds Unlimited https://www.facebook.com/WBUK:itchener/
Marketing bird feed and other bird-related products in Kitchener

Ontario Seed Company https://www.oscseeds.com/contact/
Processing and marketing bird seed and feeder for many years. Plant in Kitchener, shop in Waterloo

Ontario Die International https://www.ontariodie.com/contact-us/
A manufacturing company with natural landscaping on site

Allied Real Estate Investment Trust https://alliedreit.com/properties/195-joseph-street/
Allird's mananers at 195 lnsenh St Kitchener waorked ta restare an indiistrial stack \When the danaer of the

Points Awarded

(for completion by Nature Canada)

53

47



COMMUNITY OUTREACH/ EDUCATION

3.7 CITY BIRD

DESCRIPTION

You have a “City Bird” species that was selected

SCORING INDICATORS
You must provide proof that a campaign to select a “City
through a public engagement process. Bird"” is underway or has been successfully completed,

evidence of community engagement, the name of the

“City Bird" species, and proof that it is officially the “City

Bird” through Council support/recognition.

HOW CRITERIA IS MET

We plan on selecting a city bird once the City of Kitchener has been certified as a bird-friendly city. The
certification process will be a public vote shared through our social media platforms. We have been in touch
with TWB Brewing, who has offered to create and promote a “City Bird” beer with Kitchener’s elected bird,
once the initiative has passed Council.

Points Awarded

(for completion by Nature Canada)
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COMMUNITY OUTREACH/ EDUCATION

3.8 PARTICIPATORY SCIENCE TO MONITOR BIRDS

DESCRIPTION

There are active participatory science programs to

SCORING INDICATORS

To receive one point, provide a list of bird-related partici-

monitor birds in your municipality including patory science programs in your city and describe the lev-

el of public interest and engagement of target audiences.

, , or A second point for communities in which more than three

, Which monitor birds on areas that include of these programs are practiced. You must demonstrate

public land. Public participation in these programs is widespread community involvement.

promoted on local media. Demonstrate efforts to en-
gage members of the public could be considered un-

derprivileged, racialized or recent arrivals to Canada.

HOW CRITERIA IS MET

The municipality engages in local programs through Waterloo Region nature and rare Charitable Reserve
such as the Christmas Bird Count
(https://waterlooregionnature.ca/event/christmas-bird-count-2023-kitchener/), Great Backyard Bird Count
(https://waterlooregionnature.ca/2020/02/19/great-backyard-bird-count-2020/), Bioblitz
(https://ontarionature.org/event/rare-2024-bioblitz/;
https://waterlooregionnature.ca/event/sprucehaven-nature-inventory-blitz-8/), Swiftwatch, Outings to
which the public is welcome. (see rare's newsletter at
https://myemail-api.constantcontact.com/rare-eNews-for-Early-April.html?)

Points Awarded

(for completion by Nature Canada)

55

49


https://www.birdscanada.org/bird-science/christmas-bird-count
https://www.birdscanada.org/bird-science/christmas-bird-count
https://www.birdscanada.org/bird-science/great-backyard-bird-count
https://feederwatch.org/
https://feederwatch.org/
https://www.birdscanada.org/bird-science/marsh-monitoring-program
https://www.globalbirdrescue.org/
https://www.globalbirdrescue.org/

COMMUNITY OUTREACH/ EDUCATION

SCORING

ALL LEVELS MUST DO 3.1

ENTRY

7 points from at least 3 categories.

INTERMEDIATE
9 points from at least 5 categories.

HIGH
11 points from at least 7 categories.

Points Awarded

(for completion by Nature Canada)
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BIRD FRIENDLY TEAM

LIST OF MEMBERS, AFFILIATION AND
CONTACT INFORMATION (M-1)

CURRENT AS OF:

Current as of July 2024

1. Jennifer Clary-Lemon, University of Waterloo, jclarylemon@uwaterloo.ca

2. David Gascoigne, Waterloo Region Nature, davidmgascoigne@gmail.com

3. Paul Groleau, Feather Friendly, pgroleau@featherfriendly.com

4. Aleksandra Dolezal, rare Charitable Research Reserve, aleksandra.dolezal@raresites.org

5. Natasha Barlow, Birds Canada, nbarlow@birdscanada.org

6. Bob Williams, r.j.williams044@gmail.com

7. Roderick Hornby, Waterloo Region Nature (Teens), roderickhornbyphotography@gmail.com
8. Victoria Lamont, University of Waterloo, vlamont@uwaterloo.ca

9. Meredith Blunt, Independent Artist meredith@birdnerd.art or meredith.blunt@gmail.com
10. Marcel O'Gorman, University of Waterloo Critical Media Lab, marcel@uwaterloo.ca

11. Ethan Gosnell, University of Waterloo (undergrad),egosnell@uwaterloo.ca

12. Yu-Ting Chen, University of Waterloo, yu-ting.chenl@uwaterloo.ca

13. Roger Suffling , U of Waterloo/Waterloo Region Nature, rcsuffli@uwaterloo.ca

14. Kathy Mortimer, Waterloo Region Nature, kathy.mortimer@speedymail.org

15. Keira McManus, University of Waterloo/ UW-SER, k4mcmanus@uwaterloo.ca

16. Amanda Armstrong, University of Waterloo/ UW-SER, am2armst@uwaterloo.ca

17. Istafa Sufi, rare Charitable Research Reserve, istafa.sufi@raresites.org

18. Gabriel Evans-Cook, Birds Canada, gevanscook@birdscanada.org
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Staff Report .

Development Services Department www.kitchener.ca

REPORT TO: Climate Change and Environment Committee

DATE OF MEETING: October 17, 2024

SUBMITTED BY: Natalie Goss, Manager of Policy and Research, 519-741-2200 ext.
7648
PREPARED BY: Tim Donegani, Senior Planner, 519-741-2200 ext. 7067

WARD(S) INVOLVED: Ward(s) 9 and 10
DATE OF REPORT: October 4, 2024
REPORT NO.: DSD-2024-424

SUBJECT: Downtown District Energy Technical and Financial Feasibility Study

RECOMMENDATION:
That the Climate Change and Environment Committee supports the City continuing to
advance district energy in Downtown Kitchener.

REPORT HIGHLIGHTS:

e The purpose of this report is to inform the Committee of progress of the downtown district energy
project and to seek the committee’s support in continuing this work.

o The key finding is that there is a promising opportunity for the City to pursue a low carbon district
energy project downtown. Three scenarios were modeled and the recommend option focuses
on the Bramm Works yard redevelopment and three adjacent private developments. Most of
the required energy would come from open-loop geo-exchange technology. The study finds
annual GHG savings of 3,000 tones per year alongside positive financial returns supported by
economic and resiliency benefits. Staff are recommending continued work on the district energy
project based on these findings.

¢ Community engagement was undertaken with developer and municipal interest holders.

This report supports Cultivating a Green City Together: Focuses a sustainable path to a greener,
healthier city; enhancing & protecting parks & natural environment while transitioning to a low-
carbon future; supporting businesses & residents to make climate-positive choices.

BACKGROUND:

District Energy (DE) involves heat and cold generated at a centralized plant that is circulated to
customers through piped hot and cold water distribution networks. District energy systems (DES)
exist in many large to mid-size Ontario municipalities including Windsor, London, Hamilton,
Markham, Ottawa, Sudbury, and Toronto. It provides a flexible, future-ready, local thermal energy
grid that enables the phased introduction of clean energy solutions that are not available to individual
building-level HVAC systems. A DES contains three key components: 1) an energy centre (EC)
where energy is centrally generated; 2) the distribution piping system (DPS) that connects the EC to
customers and is usually run under road rights-of-way; and 3) energy transfer stations (ETS), where
heat is transferred to customer buildings.

*** This information is available in accessible formats upon request. ***
Please call 519-741-2345 or TTY 1-866-969-9994 for assistance.
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Ground source heat pumps, also called geothermal or geo-exchange, use electricity (from the
Province’s low-carbon electrical grid) and consistent ground temperatures to efficiently harness
thermal energy to heat and cool buildings. When paired with a DES, it produces far fewer
Greenhouse Gases (GHGs) than conventional HVAC systems. Downtown Kitchener sits atop
remarkably suitable hydrogeological conditions to leverage open loop geo-exchange technology.

In 2020, WR Community Energy led the development of a pre-feasibility study of a Downtown DES
that identified an estimated total required capital investment of $47M, with $20M estimated for the
first phase. It demonstrated the opportunity for a transformative climate and energy initiative with a
positive internal rate of return over 25 years, as well as environmental, economic, and resiliency
benefits. Staff identified the City as a potential leader in the development of a new DE utility that
would leverage the strengths of Kitchener Utilities, and the organization at large, to provide a
pathway to decarbonization, and mitigate risk in the natural gas sector. Through report DSD-20-151,
Council directed staff to further develop a business case for the Downtown DES.

In 2022, the City retained FVB Energy and Salas O’Brien (authors of the prefeasibility study) to
advance a more detailed technical and financial feasibility study (Attachment A). The size of a
potential DE system in downtown Kitchener was larger through this work as compared to the
prefeasibility study, resulting in a more significant capital investment with phased implementation to
address the timing of customer connections. The study showed positive rates of returns.

Staff Presented this work to CCEC on April 20, 2023 and the committee resolved:
“That the Climate Change and Environment Committee supports continued development of
the downtown district energy system business case including the exploration of partnership
opportunities for its funding, delivery and operations.”

In October 2023, council resolved the following:
“That the General Manager of Development Services and/or Infrastructure Services be
authorized to execute the necessary grant applications, procurement, and funding
agreements pertaining to the Environmental Sustainability Initiative in accordance with
direction given in camera on October 30, 2023, and said documentation to be to the
satisfaction of the City Solicitor."

REPORT:
Building on the 2023 report, FVB was retained in 2024 to further scope the district energy concept
with the objectives of:

¢ Reducing the initial capital cost;

¢ Reducing customer non-connection risk by focusing on public lands;

e Tightening the geographic scope; and

¢ Maintaining opportunities for system growth beyond the initial phases.

Three options for DES concepts were evaluated.
All three options include a centralized energy centre at the Bramm works yard and use an open loop

geo-exchange system to provide the majority of heating and cooling. Electric boilers, natural gas
boilers and chillers with cooling towers would address peak needs on the hottest and coldest days.

e Option 1 — Focus on Bramm Yards and Ontario Seed site redevelopment

e Option 2 — In addition to the customers in Option 1, Option 2 includes customers in downtown
extending as far as Ontario Street Including City Hall, former Charles Street Terminal, 25 Water
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Street (Manulife), 417 King St W (Ziggy’s), Kitchner Central Transit Hub, and private
development near the corner of King and Victoria Streets (200, 130 and 146 Victoria St S).

e Option 3 — Connects Bramm and three private developments at 200, 130 and 146 Victoria
Street South.

Integrating District Energy into the Bramm Works Yard Redevelopment
The City is planning for the redevelopment of the former Bramm works yard site. The council-

approved vision includes an urban business park, affordable housing and sustainable building
practices. Both the Bramm and private market developers are challenged by current market
conditions making the timing of their projects uncertain. As redevelopment of Bramm is key to
delivery of DE, because it contains the energy center, and redevelopment timing is uncertain, it is
challenging to get customer commitments. An option to construct a temporary energy center, built
in a shipping container, was assessed and found to be feasible. A temporary energy centre has
the advantage that it avoids prematurely establishing a permanent standalone energy centre on
Bramm that could encumber the ultimate redevelopment of the site. A permanent replacement
energy center would be established on site as part of the Bramm redevelopment.

Benefits of District Enerqgy

Environmental

The Study shows that GHGs would be reduced by 67 percent (3,060 tonnes/year), compared to
business as usual under option 3. This is the equivalent of taking 937 vehicles off the road. As the
district energy system grows, it enables additional customers, more renewables, thermal storage
and waste heat recovery to advance climate objectives. Furthermore, district energy systems can
be used to melt snow on nearby roads, sidewalks and trails. This can reduce salt application,
improve water quality and provide active transportation benefits. As compared to site level
solutions, a centralized approach to open loop geothermal is expected to be less risky to the
drinking water aquifer and be more energy efficient.

Economic Development
District energy brings the potential for broad and important economic development benefits
including:
e Less upfront HVAC cost and ongoing liability for building owners and operators
e Eliminating on site HVAC equipment frees up building space for other uses such as more
homes, rooftop patios and rooftop amenity area
e Provides a plug and play solution to complying with coming green building mandates
e The city cannot compel DE connection, but it will be a compelling sustainable option in the
marketplace for heating and cooling solutions
Local construction and operational jobs
o Keeps more energy dollars local — The CEIS found that $1.8B energy dollars leave the region
every year
e Tailored heating and cooling solutions such as server cooling for tech firms or heating for med-
tech sectors can help attract these firms to collocate near DE systems

Adaptation and Resilience
e System uptime and avoided interruptions - District energy systems are extremely reliable and
can continue to provide service during electrical or gas system outages. Markham’s DES has
had less than 3 hours of downtime in its 22 years.
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o District energy enables fuel switching (e.g. from natural gas to renewables) in response to
dynamic environmental of financial imperatives in a way that is very challenging for building
level systems.

o Prepares for the uncertain future of natural gas, changing coming legislation and High
Performance Development Standards aimed at lowering the carbon emissions from buildings.

Recommended Option

Of the three options considered, option 3 maximizes customer loads relative to the length of

distribution piping. It has the best financial prospects and forms the basis of the financial analysis.

The main energy source is open loop geothermal supplemented by electric and natural gas boilers

and conventional chillers to address peak demands. The key takeaways for option three are:

e GHG savings of 67% (3,060 tonnes/year) versus business as usual (BAU) and a small
reduction in GHGs versus business as planned that includes high performance development
standards. While this is smaller savings that modeled in the larger option 2, option 3 provides
for system growth beyond the modeled customers, to improve environmental impact.

¢ It has the lowest initial capital requirements and best financial returns. These can returns can
be leveraged for future system growth beyond the initial customers.

o Helps secure customers who are ready to start construction in the next three to five years.

Lessons Learned from Other Municipalities

While there are several successful DESs in Ontario, across Canada and the world, there are lessons

to be learned from communities with less successful DESs.

e People are the most significant factor in a successful DES. Strong alignment and drive
throughout all internal stakeholders is paramount. Messaging to external stakeholders should be
consistent and concrete. A “champion” for DE that leads the effort and drives decision making is
key. Engagement with all stakeholders should be early, often, and continuous, and this
messaging must continue even after the first customers are connected.

e While building owners receive multifaceted benefits from connecting to a DES, since DES rates
are designed to be competitive with BAU, developers will typically not connect unless there are
other incentives to do so. Successfully implemented incentives include a streamlined building
application process if the building is designed to connect to DE (e.g. Markham).

e Having firm customer commitments is essential before investing the capital cost for
infrastructure. If it is uncertain if customers will connect, there is a risk of oversizing the DES
equipment and not being able to recuperate the cost of capital through revenue. Anchor
customers should sign Thermal Energy Service Agreements with the DES provider before any
construction begins. Anchor customers should be a substantial load for the system, and located
near other buildings that would benefit from a connection to the DES, such that the infrastructure
installed to serve them will be the foundation to connect future customers.

Next Steps
Based on the economic, resilience and environmental benefits of the project alongside positive
financial returns, staff are recommending to advance Option 3.

STRATEGIC PLAN ALIGNMENT

This report supports Cultivating a Green City Together: Focuses a sustainable path to a greener,
healthier city; enhancing & protecting parks & natural environment while transitioning to a low-carbon
future; supporting businesses & residents to make climate-positive choices.

FINANCIAL IMPLICATIONS:
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None to report at this time

COMMUNITY ENGAGEMENT:

CONSULT - Staff and consultants have engaged extensively with individuals at a number of
internal and external organizations and agencies, including:

City of Kitchener (Kitchener Utilities, Planning, Engineering, Transportation, Economic
Development, Facilities Management and Parks);

Region of Waterloo;

University of Waterloo;

Energy Industry and Climate organizations (i.e., Grand River Energy; WR Community
Energy; Enova Power)

Grand River Hospital;

Federation of Canadian Municipalities (FCM);

Development industry representatives from IN8, Momentum, Vive Developments, Van
Mar, Rome Sales Inc, Perimeter Developments, Europro, Dov Capital, and Manulife to
discuss their initial interest in connecting to DE and potential opportunities and implications
on their projects.

PREVIOUS REPORTS/AUTHORITIES:

e DSD-20-151 Downtown District Energy Pre-Feasibility Study and Business Case
e DSD-2024-240 Bramm Yards Master Plan Visioning

Attachments
Attachment A - Downtown Kitchener District Energy System Technical and Financial Analysis —
Public Release 2023
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https://lf.kitchener.ca/WebLinkExt/0/doc/1867509/Page1.aspx
https://pub-kitchener.escribemeetings.com/Meeting.aspx?Id=f6b9a664-aa29-43b0-a4e1-1a1b55e1a1b0&lang=English&Agenda=Agenda&Item=9&Tab=attachments
https://pub-kitchener.escribemeetings.com/Meeting.aspx?Id=f6b9a664-aa29-43b0-a4e1-1a1b55e1a1b0&lang=English&Agenda=Agenda&Item=9&Tab=attachments

KITCHENER
The Corporation of City of Kitchener

Downtown Kitchener District Energy System
Technical and Financial Analysis - Public Release
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This report has been revised for public release and financial findings have been removed from the original report.
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Disclaimer

This report has been prepared by FVB Energy Inc. The information and data contained herein represent FVB’s best professional judgment
in light of the knowledge and information available at the time of preparation. FVB denies any liability whatsoever to other parties, who
may obtain access to this report for any injury, loss or damage suffered by such parties arising from their use of, or reliance upon, this
report or any of its contents without the express written consent of FVB Energy Inc.

The cost estimates and any estimates of rates of productivity provided as part of the study are subject to change and are contingent upon
factors over which FVB Energy Inc. have no control over. FVB Energy Inc. does not guarantee the accuracy of such estimates and cannot
be held liable for any differences between such estimate and ultimate results.

This report is a preliminary study related to District Energy (DE) in Kitchener’s Downtown Core. It contains a number of recommendations
from FVB Energy Inc. (FVB). These recommendations are based on FVB’s expertise as well as their review of the relevant documents and
information available at the time of this study. Any numbers in this report, including costs and benefits of a DE system and potential GHG
emission reductions are preliminary.

:'FVB Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
ENERGY INC p
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EXECUTIVE SUMMARY

District Energy provides an opportunity to address the City of Kitchener’s goals related to both the transition off
fossil fuels and increasing the community’s resilience in the face of a changing climate.

The City of Kitchener is a key partner in the ClimateActionWR collaborative of municipalities and non-profits that
developed the TransformWR community climate action strategy. TransformWR is based on transformational
change to achieve the community's transition off fossil fuels while simultaneously building a more equitable,
prosperous, and resilient community. When endorsing the strategy in 2021, Kitchener Council set a community
GHG reduction target of 50% below 2016 levels by 2030, and 80% below 2016 levels by 2050. In light of these
significant commitments, District Energy (DE) has been identified as an important potential method of
addressing GHG emissions from buildings by improving efficiencies and helping businesses and homes to
transition to low carbon sources for heating and cooling.

With buildings estimated to contribute up to 50% of the GHG emissions generated in our communities, planning,
designing, and thinking about for how buildings generate energy for space heating, space cooling, and domestic
hot water will impact our communities for the lifetime of the building — the building energy systems we build
today will determine the emissions for the next 50 years and will be challenged to retrofit or change their energy
systems or technology.

As noted in a United Nations (UN) publication on “District Energy in Cities,” DE “is one of the least-cost and most-
efficient solutions for reducing GHG emissions and primary energy demand.” Indeed, cities around the world are
leveraging DE to help meet their GHG emission reduction targets. In Canada, DE is a key component of the GHG
reduction measures of cities across the country. Toronto’s climate action plan has a significant emphasis on
expanding and improving DE, Markham District Energy is adding low-carbon thermal generation to its system as
part of the City of Markham’s Municipal Energy Plan, and the City of Vancouver has developed a Neighbourhood
Energy Strategy as part of its Climate Emergency Action Plan. The reason for this is that District Energy has the
potential to substantially reduce greenhouse gas (GHG) emissions by utilizing large-scale, low carbon energy
sources to provide heating and cooling not only to new developments, but to existing buildings that may be
extremely challenging to retrofit with a stand-alone low carbon solution.

District Energy is also a critical opportunity to address community resilience, especially as the effects of a
changing climate will mean Kitchener is expected to experience warmer, wetter, wilder weather in the years to
come, even if ambitious global GHG reduction targets are met. The Community Climate Adaptation Plan for
Waterloo Region highlights the importance of improving the resilience of energy infrastructure to weather-
related disruption (Objective 13).

A District Energy System (DES) consists of three main components:
(1) a central plant that produces heating and cooling energy;

(2) buried piping infrastructure that distribute the thermal energy (i.e., hot and cold water) to connected
buildings; and

(3) and energy transfer station at each building.

A DES has numerous benefits. First and foremost, it is more efficient; thermal energy is produced at a central
plant, fully overseen by trained operators, rather than at individual buildings with a variety of monitoring and
control practices. DE also provides greater flexibility to the maximum amount of users. It can include a variety
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of fuel sources (e.g., natural gas, electricity, waste heat, process heat, geothermal) and incorporate more over
time as the system expands and technology advances. Since these fuel sources are selected to use local energy
sources, the DES can increase energy security, stabilize energy prices, and improve community resilience while
keeping energy dollars local. While there are challenges to implementation such as significant upfront capital
investment, the clear benefits are some of the reasons why DESs have been installed across the world, from
college campuses to military bases to indigenous communities, to bustling downtown cores.

Once a thermal grid (district energy network) has been established, low carbon technologies can be easily
integrated at scale at the Energy Centre. A thermal grid creates an opportunity to integrate creative energy
sources; for example, utilization of waste heat from data centres, hospital, manufacturing process and building
cooling systems as the source energy for heat pumps. This is currently being implemented at Markham District
Energy and by Enwave within the Greater Toronto Area (GTA). For buildings, this means that after a one-time
connection, the benefits of low-carbon initiatives or efficiency improvements at the Energy Centre are
automatically gained without any changes required at the building level. For Kitchener, this means that GHG
reductions can happen on a large, coordinated scale that would be extremely difficult to achieve by targeting
individual buildings.

DES as a Unique Opportunity in Kitchener

The City of Kitchener has an exciting opportunity to develop a world class low-carbon District Energy System in
its downtown core thanks to an ideal combination of anticipated development density and availability of an
easily accessible low-carbon source. Kitchener is uniquely situated on an aquifer (separate to the City’s drinking
water source) that can be used as a renewable energy source for a large portion of the District Energy System’s
annual heating and cooling energy. This is technically referred to as open-loop geoexchange, this resource is
suited to a DES scale solution as there are supply and injection well spacing considerations, interacting effects,
and management thermal impacts to consider that make building level solution more challenging.

A district energy system will also provide the downtown core with added resiliency through multiple energy
sources including electricity and geothermal heat, with added resiliency from natural gas and back-up on site
power generation and the potential for waste heat and new fuels/technologies in the future.

The current proposed densities in the downtown core are sufficient to support a successful DES. However,
further growth in the area is possible which would further increase the profitability and GHG emissions in the
area. The Ontario government has introduced legislation targeting to build 1.5 million homes by 2031 across the
province and increasing the amount of residences served by a DES within the same geographical area only makes
the business case stronger. This has happened in other cities throughout Ontario and B.C, and FVB has witnessed
this firsthand in Markham, where both density and development expectations have been surpassed, increasing
district energy revenue.

Study Purpose

The purpose of this study is to further the work completed in the 2020 district energy pre-feasibility study. Based
on new information received and further investigation into available fuel sources, this study provides a more
detailed assessment and implementation plan of district energy from a technical and financial perspective in the
City of Kitchener. The ownership and marketing aspects of the district energy system are still to be determined.
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DES Concept Scenario - Full Buildout Scenario Public + Private Buildings/Development - Financial Analysis,
Expected Costs, and GHG Reductions:

This feasibility study identified ~15,000,000 ft2 of proposed development in the Kitchener downtown anchored
by ~5,000,000 ft? of development of publicly owned lands. This represents three times the anticipated growth
in the downtown core compared to the 2020 study, and a DES buildout that is two times the size identified in
the 2020 study, resulting in greater GHG reduction potential, increase capital outlay and more infrastructure
development. The DES is estimated to have a total heating and cooling demand of ~36 MW of heating and ~40
MW of cooling.

The Bramm Works site was selected as the preferred location for an energy centre for the DES. The geotechnical
analysis indicated 15 open loop well pairs with a potential of 15 MW of heating capacity. The DES concept
proposed focuses on leveraging the open loop geoexchange potential in Kitchener to provide a large-scale low
carbon heating and cooling to a greater number of buildings in a strategic phased plan. This will bring low carbon
heating and cooling to more buildings than can be achieved by individual solutions, and provides the flexibility
to keep the system up-to-date with changes in energy systems over time. To realize this, a second energy centre
is proposed to be incorporated at the northeast end of the system toward the Civic District at a later phase. This
strategy will reduce capital cost deployment related to the building out of the energy centre and minimizes the
interconnection piping and manifolds related to the open loop wells.

While the financial findings of the study are commercially confidential, the study found that a significant capital
investment over thirty years would be required to build the DES. Positive financial return metrics were found
and a build out indicates excellent potential for the development of a DES for Kitchener.

Net Present Value (NPV) is the difference between the cash inflows and cash outflows over the project lifetime shown
in today’s dollars. A positive NPV means that there is a return on the investment. The Internal Rate of Return (IRR) is
the annual return anticipated on the initial investment.

The high-level financial findings do not include any grant/funding which will improve the financial proforma. The
environmental benefit of a DES in Kitchener will result in ~26,500 tonnes of reduced emissions annually at full
system buildout. The return on equity improves somewhat when a 80%/20% debt equity mix is considered.

The business case for DE assumes the cost of carbon begins at $50/tonne in 2022 increases by $15/tonne per
year until 2030 ($170/tonne) and then increases by the Carbon Cost escalation rate of 5% each year after 2030.
This analysis is done purely for the calculation of projected revenue, and does not take into account the social
cost of carbon (SCC). The current SCC is estimated at $261/ton* which represents the economic damage avoided
for every tonne of GHG emissions avoided.

The social cost of carbon is a measure of the incremental additional damages that are expected from a small increase
in GHG emissions or, conversely, the avoided damages from a decrease in GHG emissions. For more information, please
visit the link included in the footnote.

1 Social cost of greenhouse gas emissions, Government of Canada, Accessed May 2023.
https://www.canada.ca/en/environment-climate-change/services/climate-change/science-research-data/social-cost-
ghg.html
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Based on the current SCC, implementing a low carbon DE has a community benefit of ~5690,000 per year in
Phase 1 increasing to ~$6,910,000/year in Phase 5 with a total 30 year projection of $121,000,000 of averted
damage to the economy compared to the Baseline scenario.

Ownership Models

There are several different ownership and operation structures for a DES, each with their pros and cons. Three
were examined in the pre-feasibility study and are to be further evaluated by the City of Kitchener in terms of
their role in the development of DE in Kitchener:

1. 100% municipal ownership by either Kitchener Utilities (KU) or the City of Kitchener
2. Ajoint venture model between the municipality/KU and a private partner(s)
3. 100% private ownership

The district energy landscape is evolving based on the drive to reduce greenhouse gas emissions quickly and to
achieve net-zero emissions by 2050. There are more creative business structures being implemented in the
market. Public private partnerships and energy concession agreements are being executed across North America
which are contributing to the development and success of district energy systems. Kitchener already has strong
local municipal, regional, and utility partnerships which is an exceptional benefit to the development of a new
DES.

Next Steps: Critical Success Factors in Advancing DE in the City of Kitchener

FVB recommends the following next steps:

1. Define the ownership model and business case, including confirmation of KU/City’s role in the DES
based on the information known today, and if the preference supports public, private, or hybrid
ownership. As part of this, it will be important to understand the funding and grant options available for
each model.

2. Refine the DE concept through detailed schematic design to improve the capital cost estimates and the
connections to the anchor customers.

3. Develop adraft rate structure that will be used to obtain anchor/public customer commitments through
memorandums of understanding (MOU).

4. Develop a ‘DE Ready’ building standard and a ‘DE Corridor’ right-of-way (ROW) standard so that City
buildings and infrastructure can easily integrate a District Energy System.

5. Proceed with developing a dedicated energy centre at the Bramm Works Site to simplify construction
and coordination of surrounding developments. This energy centre will be the anchor of the low carbon
DES.

In addition to these next steps, it will be equally important to continue to market District Energy and to work
continually to engage all stakeholders in this exciting project.

There should be significant emphasis on the fact that the City of Kitchener has a unique opportunity for a low
carbon District Energy System due to the large aquifer that can be leveraged as an energy source. Stakeholders
should be identified early and be involved continuously through tours, workshops, and shared experiences, to
develop the community of knowledge on energy system transformation. A clear message to the community
about the benefits of District Energy and why the City of Kitchener is choosing to pursue it should be developed.

The most significant factor in a successful DES is people. Having strong alignment and drive throughout all
internal stakeholders that DE is an important initiative to address climate change and build resilience.
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Communication with external stakeholders should be consistent and considerate. A “champion” for DE that can
lead the effort and drive decision making can be a huge asset. Engagement with all stakeholders should be early,
often, and continuous, and communication must continue even after the first customers are connected.

Education is a large barrier to the uptake of District Energy. Its history, application, utility structure, resiliency
standards, etc. are generally unknown to the communities where it would be the most beneficial. With strong
partners and stakeholders such as the University of Waterloo and Conestoga College, there is an important
opportunity to incorporate a District Energy education component to the first Energy Centre slated for the
Bramm site. The proximity of this site to the downtown and civic campuses makes it an ideal opportunity to
increase the value of the DES to the community above and beyond the numerous concrete benefits.

The financial results of the DES study are promising for the public sector and potential private partners. Based
on the results of this study, FVB recommends that Kitchener move forward with detailed schematic design of
the first phase of the district energy system and confirm the ownership structure and complete the test well drill
program. The support of district energy by the City and Region through policy, planning, education, and
alignment of climate action objectives, along with the completed technical test well drill program and
commitment by public anchor customer buildings to connect to the DES will position the City of Kitchener and
all potential partners to either develop a new utility business and/or partner with a DES developer.

@ Business Sense and Economic Development

To Developers, Owners, and Residents:
e Operational and maintenance cost savings
e Stability of energy costs
e Free roof for amenity spaces

@ Energy Security and Resiliency

To Developers, Owners, and Residents:
e Energy reliability and flexibility
e Less heating and cooling system down-time
e Increased roof top area for solar panels
e Adaptable for unknown future fuels &
technologies

% Sustainability

To Developers, Owners, and Residents:
e Improved air quality and health benefits
e Sustainable image and marketing
e Increased comfort from hydronic heating
e Continuous improvements at the Energy Centre
benefit all connected buildings immediately

To the City, Region, and Community:
e Local economic development
e Creation of long-term, secure employment
opportunities Benefits urban densification

To the City, Region, and Community:
e Increased potential for use of renewable sources
e Local energy production
e Lower demand on gas and electricity infrastructure

To the City, Region, and Community:
e Decarbonization pathway for both new and existing
buildings
e Reduction of water usage
e Potential synergies with snow melt, storm water
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ACRONYMS
ASHP Air Source Heat Pump
BAU Business-As-Usual
cop Coefficient of Performance
DCS District Cooling Supply
DCR District Cooling Return
DE District Energy
DES District Energy System
DHS District Heating Supply
DHR District Heating Return
DHW Domestic Hot Water
DPS Distribution Piping System
ETS Energy Transfer Station
FVB FVB Energy Inc.
GFA Gross Floor Area
GHG Greenhouse Gas
GHGI GHG Intensity
GSHP Ground Source Heat Pump
HEX/HX Heat Exchanger
HOEP Hourly Ontario Energy Price
HVAC Heating, Ventilation, and Air Conditioning
IRR Internal Rate of Return
KU Kitchener Utilities
kWt kilowatt (thermal) — a unit of energy, equivalent to 1 joule per second
kWht Kilowatt-hour (thermal) — the total energy of using 1 kWt over the course of an hour
LDC Load Duration Curve
LRT Light Rail Transit
MWt Megawatt (thermal) — equivalent to 1,000 kWt
MWht  Megawatt-hour (thermal) — equivalent to 1,000 kWht
NG Natural Gas
NPV Net Present Value
OAT Outdoor Ambient Temperature
ROW Right-of-Way
ScC Social Cost of Carbon
SHR Sewer Heat Recovery
TEDI Thermal Energy Demand Intensity
TEUI Total Energy Usage Intensity
WACC  Weighted Average Cost of Capital
WSHP Water Source Heat Pump
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LEXICON

4-Pipe District Energy System (DES): A 4-pipe DES consists of hot water supply/return pipes and chilled water
supply/return pipes. Buildings are connected to the distribution network with an ETS consisting of heat
exchangers and control valves. Hot water is generally supplied at 85-90°C while chilled water is supplied at 4.5°C.

Ambient DES: An ambient DES consists of supply and return pipes circulating water at an ambient temperature.
Buildings are connected to the distribution network via heat pumps that either draw heat from or reject heat to
the ambient loop to provide heating and cooling to the building respectively.

Annual Energy: Refers to the total amount of heating and cooling that a building requires over the course of one
year, and is measured in kilowatt-hours (kWh) or megawatt-hours (MWh).

Baseline Scenario: For the purposes of this feasibility study, the baseline scenario is where new buildings
constructed during the study period are designed to meet current building energy codes and standards and no
more. They would implement individual, conventional heating and cooling generation systems. This scenario is
used to outline the worst-case scenario from a GHG emission perspective.

Business-As-Usual (BAU) Scenario: For the purposes of this feasibility study, the BAU Scenario is where new
buildings are constructed to progressive green development standards, and would implement individual heating
and cooling generation systems that would become progressively more sustainable. This scenario is used to
determine the potential revenue of the District Energy System through avoided costs to the potential customers.

Diversification Factor: Represents the relationship between the simple summation of the peak demand of the
connected buildings and the actual peak demand seen at the Energy Centre. As buildings with different use
types, occupancies, and geographical orientations will not necessarily experience their peak demand at the exact
same time, the system demand is generally lower than adding the peaks of each building together.

Internal Rate of Return (IRR): this is the annual return anticipated on the initial investment.

N+1 Redundancy: If a system has N+1 redundancy, this means that the system can still provide 100% of the
required demand even if the largest piece of equipment is unavailable for use.

Building or System Temperature Differential (AT): A building’s AT refers to the temperature difference between
the water being supplied from the ETS and the water being returned to the ETS after it has served the building’s
hydronic systems. The smaller the AT, the larger the amount of flow required to transfer the same amount of
energy.

Net Present Value (NPV): this is the difference between the cash inflows and cash outflows over the project
lifetime shown in today’s dollars. A positive NPV means that there is a return on the investment.

Peak Demand: Refers to the highest amount of instantaneous heating or cooling that a building requires over
the course of one year, and is measured in kilowatts (kW) or megawatts (MW).

Social Cost of Carbon: This is a measure of the incremental additional damages that are expected from a small
increase in GHG emissions or, conversely, the avoided damages from a decrease in GHG emissions. For more
information, please visit the link included in the footnote.

‘-F
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1 INTRODUCTION

Building on the District Energy System prefeasibility study completed in 2020, FVB Energy was tasked to review
the technical and financial business case for District Energy (DE) in downtown Kitchener to address climate
change by improving energy efficiency and incorporating renewable and/or low carbon technologies.

1.1 DISTRICT ENERGY IN KITCHENER

District Energy (DE) provides a path for large scale action on climate change by addressing thermal energy usage
in buildings which represents approximately 45% of GHG emissions produced in Waterloo Region. There is
compelling evidence nationally and internationally that the implementation of District Energy in communities
can be profitable and sustainable. The development of District Energy Systems (DES) globally has been proven
to increase the use of localized renewable and waste energy sources, helping communities around the world
increase their resiliency, reliability, and energy efficiency in a sustainable manner. Within Ontario, cities such as
Toronto and Markham are relying on district energy to achieve their net zero targets.

There is a unique opportunity to develop a low carbon District Energy System in Kitchener. The City of Kitchener
is located above a large aquifer that could be leveraged for reliable, low carbon heating and cooling year-round.
Paired with the future development that is anticipated for the downtown core, implementing a DES would allow
new buildings to achieve GHG reductions, while also providing a pathway for existing buildings to benefit from
low carbon energy in a way they would not be able to at an individual level. Especially implementing open loop
geo-exchange energy source, there are spacing, aquifer impact, and interaction considerations that may be
impossible on a building scale and requires planning and coordination on a community scale.

This feasibility study will provide an overview of the proposed DE concept in order to evaluate the business case
and environmental impact of establishing a DES within the City of Kitchener. This will include the development
of the estimated demand and energy requirements of the system and the phasing and implementation of open
loop geoexchange, distribution piping, and energy transfer stations. Once the business case is established,
sensitivity analyses and risk mitigation strategies will be outlined to fully inform stakeholders about the
feasibility of implementation of District Energy.

1.2 ACKNOWLEDGEMENT

The information in this report is based on information and assistance provided by multiple project stakeholders,
including City of Kitchener, Kitchener Utilities, the Region of Waterloo, the University of Waterloo, Waterloo
Region Community Energy (WREC), Grand River Energy (GRE), and Enova.

FVB and the City of Kitchener would also like to thank the Federation of Canadian Municipalities (FCM) for
supporting this feasibility study.

1.3 WHAT IS DISTRICT ENERGY?

District Energy Systems (DES) are a highly efficient method of providing heating and cooling to buildings. A DES
consists of three main components:
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Figure 1: District Energy Concept Pictorial

e Central plant or “Energy Centre” that produces thermal energy (1 in Figure 1). For a low carbon DES,
this may include a variety of technologies and fuel sources such as geo-exchange, sewer heat recovery,
deep geothermal, and biomass.

e Pipes that distribute the thermal energy (i.e., hot and cold water) to buildings (2 in Figure 1) called the
Distribution Piping System (DPS). This piping system is typically buried underground (see Figure 4).

o Energy Transfer Station (ETS) at each building (3 in Figure 1) where thermal energy is exchanged. ETSs
eliminate the need for boilers, chillers, heat pumps, and cooling towers in each building (see Figure 5).

The concept of DE is not new; these piped systems were used by the Romans to heat dwellings and baths. In
Canada, the first DES was constructed in 1880 in London, Ontario, to serve the university, hospital, and
government buildings. In 1911, the University of Toronto launched its own district heating system, followed in
1924 by the first commercial system established in the City of Winnipeg.

Traditionally, the most common application of district heating and cooling in North America is in university,
military, government, and large industrial campuses. Since 1990, there has been significant growth in
commercially operated systems, including in Toronto, Montreal, Ottawa, Markham and Vancouver.

We are currently in the 4™ generation of district heating in Canada due to advances in building-side HVAC
design and DE-side system design:

e 1% Generation: Steam Based Systems (1880 — 1930)

e 2" Generation: Pressurized Super Heated Water above 100 °C (1930 — 1980)

e 3™ Generation: Pressurized Water at temperature typically below 100 °C (1980 — 2020)
e 4™ Generation: Pressurized Water at temperatures typically between 50 — 70 °C (2020+)
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Figure 2: District Energy Evolution?

DESs facilitate the sharing of energy and the implementation of community-wide energy solutions, which may
not be achievable with individual buildings. Globally, the development of DES is recognized as a key to
accelerating the transition to a low carbon economy and reducing GHGs3. There are a number of reasons for
this. One major reason is that sharing low carbon energy production among several buildings means economies
of scale during implementation and greater year-round use of low carbon energy compared to solutions that
are implemented on an individual buildings scale. Another important reason is that DESs can be implemented
with conventional fuel sources, such as natural gas, at the project onset while revenue is low and can begin
incorporating low carbon technologies as more buildings are added to the system, building standards tighten,
or more system capacity is needed. This allows for much greater flexibility than an individual building would
have, and also allows older buildings to achieve GHG reduction benefits without having to replace their own
equipment.

With the ongoing effort to reduce GHG emissions throughout Canada, more and more DESs that use low carbon
thermal generation are being constructed. In Vancouver, the False Creek Neighbourhood Energy Utility has been
capturing waste heat from the municipal sewer system since 2010 and now plans to expand its system. A net-
zero DES is under development by Zibi in the National Capital Region, which will use waste heat recovered from
industrial processes to fuel the system.

2 Image Source: www.4dh.dk
3 District Energy in Cities Initiative, United Nations Environment Programme
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In addition to decreasing GHGs, there are numerous other benefits to DES. These include:

e Enhancing resilience: energy centres have redundancy built into their equipment capacity, and
underground DPS piping allows for hot and chilled water to be distributed to buildings even during
extreme weather events that may cause power outages.

e Enhancing reliability: professional operators monitor all aspects of the DES from the energy centre to
the individual building energy transfer stations to ensure consistent operation. This contrasts a typical
building, which is not generally monitored by professionals on a continual basis.

e Lowering energy costs: energy centres have access to economies of scale for natural gas and electricity
purchasing, as well as cost avoidance measures such as peak shaving for Ontario’s Class A rate structure.
The energy cost savings are transferred to the connected customers.

o Keeping energy dollars local: DESs can use local fuel sources (e.g., waste heat, geothermal), which keeps
energy dollars within the community and strengthens a community’s resilience.

Once a building has been connected to the DES through a one-time connection process, it benefits from all of
the above factors while also immediately benefiting from any low carbon initiatives or efficiency improvements
implemented at the Energy Centre without any changes required to the building’s systems.

Energy Centres can be constructed as stand-alone buildings, or integrated into buildings with other uses. Some
Energy Centres can even be integrated into high-rise multi-unit residential buildings. Figure 3 shows some
examples of Energy Centres that are currently operational. The Energy Centre at UBC () was constructed to be
both visually integrated into the campus, and to educate the community as they pass by. The Bur Oak Energy
Centre owned by Markham District Energy (centre) is part of the same building complex that houses a
community centre and an above ground parking garage. The Energy Centre at Regent Park (right) cannot be seen
from the outside of the building as it is integrated seamlessly into the basement.

| < = !is! |
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Figure 3: Examples of Stand-Alone and Integrated Energy Centres*

Figure 4 shows a four-pipe distribution system for hot and chilled water installed in the GTA. Figure 5 shows one
of the heat exchangers that forms an ETS located within a building connected to a DES.

4 lmage Sources: The University of British Columbia (left), Google Street View (centre),
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Figre 4: Example of a Distribution Piping System - Figure 5: Typical ETS Installation>

There are, however, some challenges in implementing a DES. Constructing the energy centres and installing the
distribution pipes generate a high, one-time capital cost. There are also logistical challenges with installing
distribution pipes in congested rights-of-way (ROWSs) and locating energy centres within densely populated
urban areas. While the benefits largely outweigh the challenges, a successful DE project requires a champion
that understands the long-term benefits of a system and can push its implementation.

5 lmage Sources: FVB Energy Inc.
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2 REFINED TECHNICAL DESIGN CONCEPT
2.1 STUDY AREA

The study area, shaded in in orange is generally along the King/Charles Street corridor bounded by Weber/Otto
Street to the North and the CN Rail line and Victoria Park to the south

The study area is larger than initial District Energy Prefeasibility Study (January 2020) and was chosen to include
a large number City/Regional owned lands, especially around the civic district, and forecasted high density
development areas. The number of potential customer increased from ~10 to 20 buildings with total forecast
development gross square footage approximately three times more than the 2020 study — this was largely due
to the increased engagement of the City of Kitchener planning department who are aware of all development
submissions and progress.

The DES originally considered the Multi-Modal Hub as the preferred energy centre location but after discussions
with the Region it was indicated that the timing and complexity of objectives for the transit hub would not be
favorable for housing the district energy centre. With input by the geotechnical consultant, Salas O’Brien, on the
technical constraints of the open loop supply and return injection wells and site space requirement, as well as
input by the working advisory group, the Bramm Works site was determined to be the preferred energy centre
location.

Victoriaj
Park Lake™

Figure 6: Kitchener District Energy Study Area (Public land is indicated in YELLOW)

In this study area, both existing buildings and new developments were considered for their potential to connect
to the new DES. The buildings under consideration are shown in Figure 7, referenced in Table 1. The buildings
with coloured outlines were identified as potential customers for the new DES. Hatched buildings represent
those that are publicly owned. A full overview map is included in Appendix C.

:'FVB Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
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Figure 7: Overview of Study Area Buildings
Table 1: Overview of Study Area Buildings
Constructed Before 2025

Constructed Before 2034

Construction Date Unknown

N6 | 130 Weber to 175 Wellington N2 Google Breithaupt Phase 3 N1 | 77 Wellington
N11 | 130-142 Victoria S. N3 Multi-Modal Hub N4 | 282 Duke to 123 Breithaupt
N12 | Park/Victoria Towers N9 Bramm Works Yards N5 | 84 Victoria Cake Box
N17 | 22-26 Charles N10 | 417 King Ziggy’s Cycle N7 | 63 Victoria N.
N18 | 1 Charles to 108 Queen S. N15 | 44 Gaukel N8 | 85 Weber to 66 College
N19 | 16-20 Queen N. N16 | 15 Charles (Terminal) N13 | 184-200 Victoria S.
N20 | 10 Duke W. N21 | 170 Otto N14 | 54 Water Manulife Lot
N22 | 115 Benton
N23 | 39 Church to 73 Benton
N24 | Halls and Francis Lot 3
City/Region Buildings Existing Buildings Buildings of Note
C2 City Hall X1 Station Park U1l | Airboss Rubber Compounding
C3 | Theatre X2 Google Breithaupt Phase 1 U2 | Kitchener Waterloo Collegiate
C4 | Kitchener Public Library X3 Google Breithaupt Phase 2 U3 | King Edward Public School
C5 Centre in the Square X4 School of Pharmacy U4 | McMaster U Regional Campus
C6 Kitchener Market X5 UW Innovation Lab U5 1 Victoria St S Condo
U10 | Ontario Court of Justice X6 One Hundred Victoria U6 | The Kaufman Lofts
U1l | Waterloo Police Central Division X7 Garment St. Condos U7 | Tannery Event Centre
U12 | Region of Waterloo X8 Glove Box U8 | Manulife Bank
X9 195 Joseph Office U9 | Market Square Shopping Centre
E1l Oracle X10 | Cake Box U13 | Enova
E2 | 50 Queen N. X11 | 30 Water N. U14 | Grand River Hospital
E3 22 Frederick X12 | 30 Francis
E4 | The Galleria X13 | 305 King W.
E5 | 235KingE.
PLY
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2.1.1 SHORTLISTED DES CUSTOMERS & DEVELOPMENT PHASING BUILDOUT
As part of this feasibility study, a subsection of buildings were identified as proposed target customers for a
potential DES system in Kitchener. Customers were targeted based on:

e Building / land ownership by City or Regional entity.

e Building size/development >18,500 m? (200,000 ft?)

e (City staff comments on likelihood of develops to proceed

e Proximity to energy centre and proposed pipe routing

o New builds are preferred for the shortlist compared to existing buildings due to unknown timing
of HVAC replacement, increase cost for retrofit and compatibility with low temperature heating
systems

Approximately 1.2 million square meters (12.5 million square feet) of development was identified in the
downtown core with the greatest potential to connect to a new DES system. In absence of concrete information
on when buildings would be constructed, the system development was assumed to be built out in 5 Phases over
the next 25 years starting in 2025 through to 2045. The business case should be adjusted as more data becomes
on the timing of developments available through planning or site plan approval submissions.

The developments that were shortlisted for DES connections are shown in Table 2, organized by anticipated
connection phase. Once the system is built out, it is recommended that there is ongoing engagement with
existing City and Region buildings such that when it is time to replace their mechanical systems, a connection to
the DES is considered as an alternative. These potential future customers are not included in the shortlist for
this feasibility study as there are greater uncertainties and challenges as to when these buildings would connect
to the DES.

The City and Region had identified a number of buildings within the study area:

e City Hall, Kitchener Theatre, Public Library, Centre in the Square, and Kitchener Market

e Kitchen Wilmot Hydro was also identified; it is outside of the study area and ~1.0 km from downtown
area

e Region of Waterloo: Courthouse, Museum Wing, Residential Housing 119 College, Residential Housing
74 Church, Waterloo Police Central Division, 150 Frederick

Generally the majority of the City and Regional buildings identified were excluded because they were relatively
small < 200,000 m? and/or identified as having a anticipated remaining life between 7-20 years remaining with
the exception of City Hall, with planned HVAC replacement in 2025 which was included in the study.
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Table 2: Downtown Kitchener DES Target Customers, Phasing, and GFA

Downtown Kitchener DES: Target Customers Estimated GFA (m?3)
Connection No. of
Year Buildings Residential

1 2025 5 New & Existing 83,400 34,100 500 0 118,100
2 2030 6 New 157,000 64,100 29,700 | 29,700 255,200
3 2035 6 New 136,300 80,200 4,200 0 220,700
4 2040 7 New 174,800 | 147,600 3,100 8,000 320,500
5 2045 6 New & Existing 269,300 20,800 8,100 | 19,200 322,000

TOTAL Phase 1+2+3+4+5 1,236,500

2.1.2 DISTRICT ENERGY SYSTEM PHASING
For the development of the DES and financial model, the buildings to be connected were divided into five (5)
phases, each spanning five years. All phases of the DES are interconnected. A map showing the overview of the
phasing and distribution pipe is included in Appendix C.

Phase 1

Phase 1 includes the three new developments and two existing buildings, including City Hall, that has planned
major HVAC upgrades in 2025. The connection of City Hall to the DES will demonstrate the City’s investment and
trust in the DES and will serve as a flagship customer when marketing DES to future buildings.

Phase2to 5

Phases 2 to 5 will connect the surrounding existing buildings and new developments. Each phase is divided
roughly based on when the new buildings are planned on being constructed, with consideration for the
geographic locations of the existing buildings to optimize piping infrastructure.

Market Penetration

Even though the buildings shortlisted for connection were extensively narrowed down from the total available
customer base, there is still a risk that not all of the shortlisted buildings will connect to the DES. To account for
this risk, a market penetration factor has been assumed for each phase. For the purposes of this study, the
market penetration factor is assumed to be ~80% of the buildings/developments GFA identified in Table 2. The
exception to this is the new developments on publicly owned lands; it is assumed that 100% of those customers
would connect to the DES. In Phases 1-5, of 30 probable developments/buildings, the business case assumes
25/30 will be connected. This could be because some developments may not be built and some may choose not
to connect, but there may be other developments not identified that may move forward or additional existing
customers that may connect, refer to Section 2.1.3.

Table 3 shows an overview of the phasing buildout after the market penetration assumptions have been applied.

Table 3: Phasing Summary

Phasing Summary ‘ Units ‘ Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Connection Year 2025 2030 2035 2040 2045
Buildings Connected # 4 5 6 5 5
Connected GFA by Phase m? 91,039 232,461 297,531 189,947 257,936
Cumulative GFA m? 91,039 323,500 515,122 810,978 1,068,914

A

-’ Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasterds

ENERGY INC

84



City of Kitchener Page 22 of 70
District Energy Study 2024-06-26

2.1.3  FUTURE CONNECTION POTENTIAL

Study Area Buildings

There are new developments that are being designed and constructed at the time of this study (2023) whose
heating and cooling equipment will have reached their end of life in 25-30 years. This will provide an opportunity
to connect these buildings to the DES rather than replacing the stand-alone equipment. Retrofits will be required
for these buildings, but the DES will be well established and will allow for a resilient, competitive option for these
buildings. Additional existing buildings may also be included as the system progresses if there is significant
interest from the building ownership.

There are a significant number of buildings within the study area (approximately ~10 million square feet) that
were excluded from the feasibility study due to the age of their existing equipment, size, hydronic system
compatibility with DES, and/or they were identified as low potential for connection or development. These
buildings can be approached by the DES entity as potential customers once the ownership and thermal energy
services offered is determined to further increase the update of DES in the downtown core. (See Appendix A)

Grand River Hospital

To be conservative the hospital was not included in the initial business case of the DES. The Grand River Hospital
is located approximately ~1.3 km from the Bramm Site, where the first district energy centre would be located.
The City of Kitchener and FVB Energy met with hospital facilities staff in December 2022. At this meeting, it was
conveyed that the hospital recently upgraded the existing steam plant and cooling plant. However the hospital
was generally converted to a hot water based hydronic heating system, which bodes well for a hot water district
energy connection in the future. Thus, connecting to a future low carbon thermal energy network in downtown
Kitchener could be possible in the near future, when the heating and cooling assets near the end of the service
life, or earlier if there are GHG reduction goals implemented by the hospital.

The hospital’s approximate gross floor area is 662,500 ft2. The estimated heating and cooling demand is
between 11-16 MW for heating and 1,300-2,500 tons for cooling. These loads could represent over 40% of the
system capacity at full build-out.

Hospitals are considered to be excellent customers to connect to a District Energy System for a variety of
reasons. First, as they generally require cooling year-round, they can provide a good source of waste heat for
optimizing extremely efficient simultaneous heating and cooling systems. They also consume a significant and
consistent amount of energy which is ideal from a revenue projection perspective for the DE provider.

From the hospital’s perspective, they are also usually very interested in connecting to a DES as it allows them to
outsource the most challenging aspects of their building mechanical systems while increasing reliability and
resiliency. Hospitals throughout Canada and North America have connected to District Energy Systems, including
Markham Stouffville Hospital and University Healthcare Network in Toronto.

Continued coordination and communication with the Grand River Hospital will be essential in order to connect
them as a future DES customer. Grand River Hospital should be invited to participate in the external DES
stakeholder engagement groups during the development of the low carbon DES in Downtown Kitchener.

University of Waterloo

The University of Waterloo has a newly built Innovation Arena, as well as the existing Pharmacy Building (2007)
and Integrated Health Building (2008). These buildings are very close to the Bramm Energy Centre, but would
require coordination with the University of Waterloo to connect to the DES. As the buildings have a different
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load profile and use than the other buildings in the system, they could provide good load diversity to take further
advantage of low carbon technology base loading.

2.2 DEMAND ENERGY PROFILES

2.2.1 OVERVIEW

Once the target customer buildings are determined, the DES system energy profiles are calculated. Based on the
study area location, building ages and use types, and municipal/regional development plans for current and
future building standards, the thermal peak demand and annual energy requirements are analyzed.

The peak demand refers to the highest amount of instantaneous heating or cooling that a building requires over the
course of one year, and is measured in kilowatts (kW) or megawatts (MW). The annual energy refers to the total amount
of heating and cooling that a building requires over the course of one year, and is measured in kilowatt-hours (kWh) or
megawatt-hours (MWh).

Due to the large number of buildings and development forecast, the demand and energy of the buildings were
estimated based on gross floor area (GFA), building age, and building type (e.g., residential, office, retail). FVB
uses a database of actual historical metered heating and cooling data from a wide array of building types and
construction dates to determine demand and energy densities (W/m? for peak demand and kWh/m? for annual
energy respectively) for each existing building type in the study area. These values are adjusted to account for
future building standards when considering the demand and energy profiles of buildings that have yet to be
constructed.

For this feasibility study, the thermal demand and energy profiles for each building were developed assuming
the implementation of a green building standard in the City of Kitchener. It was assumed this standard would
be similar to the Toronto Green Standard (TGS) in that it would implement phased in net zero frame work with
decreasing Total Energy Use Intensity (TEUI) and Thermal Energy Demand Intensity (TEDI) targets. The standards
would also define progressive maximum building GHGI (GHG Intensity factors). It was assumed that the
implementation of these green development standards would be slightly delayed from the City of Toronto, but
the TEUI, TEDI, and GHGI targets would be comparable.

The green development standards are estimated to be as follows:

- Phase 1 (2025-2029) will be based on current “Baseline” performance standards.

- Phase 2 (2030-2034) will be based on building performance requirements comparable to TGSv4 Tier 1.

- Phase 3 (2035-2040) will be based on building performance requirements comparable to TGSv4 Tier 2.

- Phases 4 and 5 (2035-2049) will be based on building performance requirements comparable to TGSv4
Tier 3.

All new public, City, and Regional Buildings as welll as Development sites, regardless of phase, are assumed to
be constructed to a net zero standard comparable to TGSv4 Tier 3. Existing buildings would perform as per
BAU/baseline until any deep retrofits and building envelope improvements are completed.

Table 4 shows the estimated peak demand and annual energy densities assumed by Tier for each building type.
Based on the demand and energy targets, we see a decreasing demand and energy use related to heating and
an increase in cooling demand and energy from Tier 1 to Tier 3.
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Table 4: Demand and Energy Targets by Toronto Green Standard (TGS) version 4 (v4) Tier

Demand and Energy Targets Baseline TGSv4 Tier 1 TGSv4 Tier 2 TGSv4 Tier3 | All Tiers
Demand Targets (W/m?) Heating Cooling |Heating Cooling [Heating Cooling |Heating Cooling| DHW
Residential (>90%) 50 35 45 30 43 35 41 39 10
Retail 70 60 60 70 50 65 40 60 3.5
Office 60 60 45 50 35 55 31 60 3.5
Civic 65 50 55 55 45 50 31 60 3.5
Energy Targets (kWh/m?2) Heating Cooling |Heating Cooling [Heating Cooling | Heating Cooling| DHW
Residential (>90%) 70 40 54 30 45 35 34 40 40
Retail 60 50 50 45 25 50 18 64 15
Office 70 105 36 85 25 90 18 110 24
Civic 90 115 75 95 40 100 18 110 24

A summary of the estimated heating and cooling demand by Phase is summarized in Table 5. The estimated
combined heating and cooling demand of all of the standalone buildings individually is estimated to be ~45 MW
of heating and ~47 MW (13,400 tons) of cooling. Final demand and energy estimated and capacity considerations
for future cooling requirements will be assessed during detailed design.

Table 5: Summary of Building Heating and Cooling Demand by Phase

Standalone Summary | Units | Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5
Connection Year 2025 2030 2035 2040 2045
Buildings Connected # 4 5 5 6 5
Market Penetration
Connected GFA m? 91,039 232,461 191,622 295,856 257,936
Residential m? 57,777 135,898 136,308 174,796 207,461
Retail m? 260 3,660 4,217 2,285 8,148
Office m? 33,002 63,174 51,097 118,775 18,581
Other m? 0 29,729 0 0 23,746
Heating Peak kW 4,890 9,060 7,520 10,950 12,470
Heating Energy MWh 9,480 15,790 13,290 18,010 24,260
Cooling Peak kw 4,020 10,350 8,310 14,080 10,480
Cooling Energy MWh 5,790 15,020 10,910 20,210 13,330
Cooling Peak tons 1,140 2,940 2,360 4,000 2,980
2.2.2 DISTRICT ENERGY SYSTEM DEMAND AND ENERGY

The demand and energy used by each building if they are connected to a DES is the same as if they had their
own stand-alone heating and cooling systems, also referred to as the business-as-usual (BAU) scenario.
However, the peak system demand of the DES will be lower than the simple sum of the building peak demands.
This is because there is load diversity in the system, meaning that the connected buildings will not necessarily
require their peak demand at exactly the same time. Dividing the estimated DES peak demand by the sum of the
peak demands of each individual connected building results in what is referred to as the diversification factor.

Example of Diversification Factor

If a DES has 3 customers with individual peak demands of 1,000 kW, 1,500 kW, and 2,000 kW, but the DES sees
a peak system demand of 3,750 kW, the diversification factor would be:
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DES Peak Demand _ 3,750 kW
Y. Building Peaks "~ 1,000 kW + 1,500 kW + 2,000 kW

Diversificiation Factor = = 83.3%
Diversification factors are critical for correctly sizing DES equipment and allow for a smaller installed equipment
capacity at the energy centre(s) while still maintaining the required level of redundancy. Typically, the heating
diversification factor ranges from 72% to 85% and cooling diversification factor ranges from 70% to 95%. These
values are dependent on the connected building mix including building type, age, use, and location. For example,
a university campus with a mix of residences, laboratories, classrooms, and offices would have a higher
diversification factor than a condo development.

Based on the projected mix of residential and commercial space in the City of Kitchener, the heating load
diversification factor has been estimated to be 82% and the cooling diversification factor has been estimated to
be 85%. The resulting cumulative heating and cooling demand for each phase is shown in Table 6.

Table 6: Kitchener DES Estimated Heating and Cooling Demand by Phase

System Buildout Units Phasel Phase2 Phase3 Phase4 Phase5
System Requirements

Heating

New Demand by Phase kW, 4,890 9,060 11,730 6,740 12,470
Cumulative System Demand kW, 4,890 13,950 25,680 32,420 44,890
Diversified System Demand kW, 4,010 11,439 21,058 26,584 36,810
Cooling

New Demand by Phase kW, 4,020 8,798 10,804 8,228 8,908
Cumulative System Demand kW, 4,020 14,370 27,080 36,760 47,240
Diversified System Demand kW, 3,417 12,215 23,018 31,246 40,154

2.2.3 LOAD DURATION CURVES & MAXIMUM THERMAL SYSTEM DEMAND

Load Duration Curves (LDCs) show the number of hours per year a system is predicted to operate at a specific
heating or cooling demand. They are helpful in visualizing the buildout of a system over multiple phases, as well
as determining the peak demand, also referred to as the peak load, and base load of a system. The peak load is
where the LDC meets the vertical axis, and it can be seen that this load only occurs for a very small number of
hours per year before falling rapidly.

Establishing the base load of a system is important for sizing renewable thermal generation equipment such as
heat pumps. These types of equipment tend to have a high capital cost per unit of installed capacity. Therefore,
it is critical to size this equipment in such a way that they offset the largest possible amount of energy year-
round with the lowest possible capacity. In the case of the proposed City of Kitchener system, heat pumps
coupled with the open loop geoexchange wells have been sized to meet the year-round base load of the system
and displace a large amount of the annual energy in relation to their installed capacity. This maximizes the GHG
reduction per dollar of capital spent on equipment.

The progression of the load duration curve by phase for heating is shown in Figure 8. It can be seen that as the
buildings are constructed to progressing energy standards, the curve becomes more steep as the need for year-
round heating decreases.

A

ﬁ . . . o

- [.L Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
88



City of Kitchener Page 26 of 70
District Energy Study 2024-06-26

Cumulative Heating Load Duration Curve by Phase
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Figure 8: Cumulative Heating Load Duration Curve by Phase

Similarly, the load duration curve for cooling is shown in Figure 9. The peak cooling requirements are expected
to increase over time as building envelopes become more airtight.

Cumulative Cooling Load Duration Curve by Phase
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Figure 9: Cumulative Cooling Load Duration Curve by Phase

The corresponding hourly demand for heating and cooling at full system buildout (Phase 5) is shown in Figure
10.
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Hourly DES Demand at Full Buildout
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Figure 10: Hourly Heating and Cooling Demand
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3 BUSINESS-AS-USUAL (BAU)
3.1 GENERAL

The Business-As-Usual (BAU) scenario is used for comparison and represents what a building would need to do
in order to generate heating and cooling if it is not connected to a DES. This includes the capital costs associated
with constructing a heating and cooling plant, fixed operation and maintenance costs associated with operating
the stand-alone plant, and the electricity and natural gas consumption required. As buildings are unlikely to
connect to a DES if it requires a significant cost premium, estimating these BAU costs provide the foundation for
developing the DES rate structure (i.e., the rates that buildings would pay the DE provider for the use of the DES
energy) that would be competitive to the BAU. These rates are in turn used to estimate the potential revenue
of the DES when establishing the business case.

For this feasibility study, the BAU equipment for each building is selected based on its Tier as defined in Section
2.2. The equipment assumed for a building constructed to each Tier is outlined in the table below comparable
to the current Toronto Green Standard (Version 4). Existing buildings have been modelled as the “Baseline”
energy tier. The stand-alone equipment selected determines the capital cost for the BAU heating and cooling
plant, and also dictates the operating costs.

Table 7: BAU Equipment Assumptions by Phase

Phase| Year | Energy Tier | Proposed BAU Equipment

Natural Gas Boilers

Chillers + Cooling Towers

Natural Gas Boilers

2 2030 Tier 1 Electric DHW Heaters

Chillers + Cooling Towers

Natural Gas Boilers

3 2035 Tier 2 Air Source Heat Pump sized to 60% of Peak Heating Demand
Chillers + Cooling Towers

Electric Boilers for Heating and DHW

1 2025 Baseline

48&5 2040+ Tier 3 . .
ter Ground Source Heat Pump + Open Loop Wells sized for full cooling demand
L Natural Gas Boilers
ALL Existing BAU Chillers + Cooling Towers
ALL Public Tier 3 Electric Boilers for Heating and DHW

Ground Source Heat Pump + Open Loop Wells sized for full cooling demand

3.2 OPERATING AND MAINTENANCE COSTS

Operating costs for the BAU include variable and fixed costs. Variable costs are costs that vary from year to year
as a function of heating and cooling consumption. This includes energy consumption (electricity and gas), as well
as water and chemicals. Fixed costs are costs which do not typically vary from year to year and include
equipment insurance, maintenance, and plant operation service contracts.

Fuel Cost

Gas consumption by gas boilers and domestic water heaters has been estimated based on the proportion of the
building’s heating demand served by gas-fired equipment and an assumed seasonal efficiency of 80%. Gas rates
are estimated based on Kitchener utilities rates and vary from $7.70/GJ to $8.20/GJ, excluding carbon tax as this
is included separately in the financial analysis.
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Electricity Cost

Electricity consumption by chillers, heat pumps, and electric boilers is estimated based on the proportion of
heating or cooling served. Each type of equipment and operating mode has an assumed seasonal efficiency or
COP. Electricity rates are estimated based on Enova small and large business rates and range from $0.15/kWhe
to $0.20/kWh, depending on the annual peak electrical demand and electrical consumption from the thermal
generation equipment.

Service Contracts / Labour

Boilers, chillers, domestic hot water heaters, and heat pumps require operator attention in order to maintain
safe and reliable operation. This is typically accomplished through on-site operators or a service contract for the
building HVAC systems, including major equipment and their associated pumps.

Water Treatment Supplies, Water, and Sewer Cost

This includes the cost of water, water treatment chemicals, and equipment operation associated with the
treatment process for boilers, heat pump, and cooling towers, including make-up water and discharge to the
sewer based on the City of Kitchener’s water and wastewater rates.

Major Equipment Insurance Cost
Major equipment insurance is included at 0.15% of equipment and material cost annually.

Equipment Maintenance Cost

The maintenance costs are estimated based on 1.0% of the plant capital and includes yearly preventative
maintenance and repair costs that can occur every 7 — 10 years. Maintenance costs assume winterized cooling
towers are required for mechanical cooling of the building during the winter.

Reserve Fund

A reserve fund has been included for all residential buildings for heating and cooling plant equipment based on
a 20-year replacement life. Replacement costs have been escalated at 2.0% per annum and the reserve fund
appreciates at 2.0% per annum.
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4 DE LOW CARBON CASE - CONCEPT DESIGN
4.1 OPEN LOOP GEO-EXCHANGE

This study focused on the use of open loop geo-exchange as a heat source. An open loop geo-exchange system
uses heat pumps to extract energy from (or reject energy to) briny groundwater in aquifers beneath downtown
Kitchener. Using this existing heat source allows the heat pumps to produce significantly more thermal energy
than the electrical energy they consume. A supply well paired with an injection well are needed to extract and
reinject the groundwater so there are no significant impacts to the area’s groundwater flows and quantities.

A desktop study was completed by Salas O’Brien (See Appendix E) to determine the potential locations for the
open loop supply and injection wells and the expected yield of each well. Extracting energy from open loop wells
consists of installing pairs of supply with submersible pumps and injection (return) wells. The spacing and
location of the wells were determined by the expected geological conditions, land use and ownership
considerations, and the accessibility of the wells for testing and maintenance.

The feasibility study completed by Salas indicates a potential to extract ~850 kW per open loop well pair based
on a flow rate of 31.5 L/s (500 gpm) assuming ambient ground water temperature of 10 °C and a minimum
rejection temperature of 4.5°C. Salas O’Brien were tasked to maximize the potential open loop source
opportunities to provide 10-15 MW of heating that would provide a base load energy source for a district energy
system in the range of 40-65 MW. The intent is for the base load energy source of the district energy system to
be the most efficient, low carbon source available, and it is expected to provide ~25% of the system peak
demand and ~75% of the annual heating energy use. Figure 11 illustrates the potential well locations identified
in the feasibility study. The wells may be located on publicly-owned land, City or Region right-of-ways (ROW), or
within private/public property in a landscaped area. The final locations of the wells will be fully coordinated with
all stakeholders to ensure that they are located in a mutually amenable location.
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Figure 11: Salas O’Brien Open Loop Well Locations
It can be seen from this study that there are three well nodes. The first is at the 55 Bramm site, the second
around the Civic District, and the third in Victoria Park. FVB has not included the six (6) injection and supply wells
located in the Victoria Park area as part of the district energy concept as installation of header piping from the
wells back to the proposed plant locations would be cost prohibitive. If a third plant were developed nearby,
these wells could be integrated into the system at that time. Therefore, nine (9) open loop well pairs will be
included in the DE concept.

Well spacing and capacity must be confirmed via a test drill program prior to or in parallel with detailed
schematic design of the DES. Minimizing interferences and spacing of the open loop supply and injection wells
present challenges to utilizing this energy source as it requires additional interconnection piping in the existing
congested utility ROW.

An example of an open loop well installed in Waterloo is shown in Figure 12.
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Figure 12: Open Loop Well Installation in Waterloo®

4.2 DISTRICT ENERGY SYSTEM CONCEPT
4.2.1 ENERGY CENTRE LOCATION(S)

Two energy centres have been proposed to serve the District Energy System primarily to locate open loop pairs
on City/Region land. The first energy centre will be developed at the Bramm Works Yard site in Phase 1, and a
second energy centre will be developed in the north west corner of the system within the Civic District in Phase
4. This approach will also phase the capital spending more in line with the proposed building development . A
multi-plant approach also offers operational flexibility and additional redundancy, as service can be provided
from each end of the DES. Further consultation with the Region will be required to realize this concept. The
Phase 1 Plant at Bramm is expected to be 2 storeys with a total GFA of approximately 2,600 m2. Refer to drawing
SK-2243-201 in Appendix C for a plant layout concept. A schematic of the plant concept is also included on
drawing SK-2243-102. The Phase 4 Plant within the Civic District is expected to be a 1 storey plant, with a total
GFA of approximately 1,450m?. Refer to drawing SK-2243-202 in Appendix C for a plant layout concept. A
schematic of the plant concept is also included as shown on drawing SK-2243-102. In each case, equipment will
be installed within each plant as it is required to serve customers as they are added in each phase.

For this feasibility study, it is proposed that the Bramm Energy Centre is a stand-alone, purpose-built structure.
While other elements could be integrated into the building, such as an educational centre, having the building
separate from any development building allows for the construction of the Energy Centre to be independent of
the timing of the Bramm development. That being said, if the construction of the Bramm Energy Centre and the
larger Bramm development end up being concurrent, there is an opportunity to integrate the Energy Centre into
one of the buildings. This will require design coordination. The cost of a standalone Energy Centre and an
integrated one are in the same order of magnitude, though the timing of the cost may be different (i.e., the
developer may want a lease agreement).

6 lmage Source: Salas O’Brien
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Figure 14: Proposed Civic District Energy Centre Location and Surrounding Injection and Supply Wells

In Figure 13, it can be seen that some of the proposed open loop well locations are located on University of
Waterloo (UW) property. This is proposed in order to minimize the geo pipe that is required to cross King Street
to access the injection wells. The City of Kitchener will need to engage with UW to determine the feasibility and
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coordination of these well locations. As shown in Figure 12, the above-ground component of the open loop wells
are very small and should not pose any impediment to campus operations, though they will need to be located
close to an access point so that they can be serviced.

4.2.2 ENERGY CENTRE PHASING

The proposed phasing for the thermal generation equipment of each of the two DES scenarios is outlined in the
below tables. The installed capacity of heating equipment provides N+1 redundancy for heating equipment. The
installed cooling capacity equipment provides redundancy at a minimum of 66% of peak in Phase 1 and
approximately 85-95% at in the subsequent phases. As discussed in Section 2.2.2, the diversified peak demand
is the highest demand that will be seen by the system and is the value used for making equipment selections.
The cumulative installed capacity is the nominal capacity of the installed equipment. The difference between
these numbers indicated the safety factor and level of incorporated redundancy.

N+1 redundancy means that the system can still provide 100% of the required demand even if the largest piece of
equipment is unavailable for use.

Natural gas generators have been included in the phasing to provide resiliency in the event of disruption to
power and can also be used for electricity peak shaving with a Class A electricity rate.

Table 8: Energy Centre Heating Equipment

Energy Centre Heating Equipment Added by Phase

New
Diversified Cumulative New New Open- Natural
Peak Heating Installed Capacity Loop Heat New Electric Gas Boiler
Demand Capacity Added in | Pump Capacity | Boiler Capacity Capacity | Plant Housing
(MWw) (MWw) Phase (MWw) (MW) (MW) Equipment

1 4.01 7.85 7.85 0.85 3.5 3.5

Plant 1:
2 11.4 16.55 8.7 1.7 3.5 3.5

Bramm
3 21.1 25.25 8.7 1.7 3.5 3.5
4 26.6 34.95 9.7 1.7 4 4 Plant 2:
5 36.8 40.65 5.2 1.7 4 0 Civic District
A
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Table 9: Energy Centre Cooling Equipment

Energy Centre Cooling Equipment Added by Phase

Diversified Cumulative New Capacity New Open-Loop New Electric
Peak Cooling Installed Added in Heat Pump Chiller Capacity | Plant Housing
Demand (MW) | Capacity (MW) Phase Capacity (MW) (MW) Equipment
1 3.4 4.0 4.0 0.5 3.5
2 12.2 15.6 11.6 1.0 10.6 Plant 1:
Bramm
3 23.0 27.2 11.6 1.0 10.6
4 31.2 36.3 9.1 1.0 8.1 Plant 2:
5 40.1 45.4 9.1 1.0 8.1 Civic District

Table 10: Energy Centre Generators

Energy Centre Generators

Cumulative New Capacity
Installed Capacity | Added in Phase Plant Housing

(MWe) (MWe) Equipment
1 0 0
5 0 0 Plant 1:

Bramm

3 3.0 3.0
4 3.0 0 Plant 2:
5 6.0 3.0 Civic District

At full buildout, the generators can support approximately 75% of the peak heating demand through the use of
natural gas boilers, heat pumps, and some electric boilers. They can also support approximately 50% of the peak
cooling demand. Compared with most individual building systems that would have minimal heating capacity and
no cooling capacity in the event of an extended outage, this is a significant benefit for a DE connection.

4.2.3 DES ENERGY PRODUCTION BY TECHNOLOGY

The contribution of each type of equipment to the energy production of the DES is shown in the following graphs.
For heating, the base load is served primarily by open loop geoexchange, with the electric boilers included when
required. The natural gas boilers are only used during times of peak demand or as emergency backup. The
effective area under the curve highlighted by each technology indicates the relative energy contribution of that
equipment. Similarly for cooling, the open loop geo provides the base load while electric centrifugal chillers
make up the required generation during times of higher demand.

Part of the efficiencies of a DES is the ability to provide simultaneous heating and cooling. When the system
requires both hot water and chilled water, the heat pumps can extract heat from the chilled water network and
inject it into the hot water network. This is extremely efficient as both heating and cooling are provided to the
system for one unit of energy input. Simultaneous heating and cooling primarily occurs during the summer when
domestic hot water is still needed by the buildings but space cooling is the primary system requirement. In the
following graphs, the simultaneous heating and cooling is shown as only occurring during part of the year to
reflect this.

The contribution of each type of equipment to the heating generation in the first and last phase of project
buildout is shown in Figure 15. In this figure, “Sim. Geo” represents simultaneous heating and cooling provided
by the geoexchange heat pumps, while “Heat Geo” represents the heat pumps extracting heat from the open
loop system.
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Figure 15: Heating Generation by Equipment Type
The contribution of each type of equipment to the cooling generation in the first and last phase of project
buildout is shown in Figure 16. Because the cooling demand is expected to increase over time due to tighter
building envelopes, the cooling peaking equipment will have to contribute more significantly over time than in
the heating generation scenario. Similar to heating, simultaneous heating and cooling is represented by “Sim.
Geo” while “Cool Geo” represents energy injected into the open loop system.
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Figure 16: Cooling Generation by Equipment Type

4.2.4  AMBIENT VS. 4-PIPE SYSTEM

Table 11 and Table 12 on the following pages provide a brief description of the benefits and drawbacks of a 4-
pipe DES compared to an ambient DES.

A 4-pipe DES consists of hot water supply/return pipes and chilled water supply/return pipes. Buildings are connected to
the distribution network with an ETS consisting of heat exchangers and control valves. Hot water is supplied at 85-90°C
while chilled water is supplied at 4.5°C at peak (see Section 4.2.5).

An ambient DES consists of supply and return pipes circulating water at an ambient temperature. Buildings are connected

to the distribution network via heat pumps that either draw heat from or reject heat to the ambient loop to provide
heating and cooling to the building respectively.

Kitchener has good load diversity with the mix of residential, office, and civic space targeted for connection
which is vital for a successful ambient system. However since the system is targeting the connection of existing
buildings and has the space for a large energy centre, it is recommended that a 4-pipe system is pursued. This
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will allow for minimally invasive retrofits into existing buildings, and allow for consolidated maintenance of all
thermal generation assets. In addition, as the DES will be providing energy to a mix of private and public
customers, a 4-pipe system allows for more reliable metering and customer billing than an ambient system,
which is crucial for a successful business case.

Table 11: Pros and Cons of a 4-Pipe DES

4-Pipe System

Pros

Cons

Plant operators can oversee all equipment at one
location and respond quickly.

Economies of scale for plant equipment and less total
installed heat pump capacity required.

Equipment maintenance is restricted to the confines
of the energy centre allowing for cost improvement
measures.

More efficient operation overall due to single plant
control with ongoing supervision, technology phasing
for peaking, and single heat pump stage.
Complementary technologies such as thermal storage
and solar PV can be used at the energy centre to
further reduce GHG emissions.

No heating and cooling generation equipment
required in the buildings means mechanical rooms can
be smaller. More real estate is available for parking,
green roofs, amenity space and potentially more
saleable area.

Potential for electrical peak shaving to reduce DE
electricity costs with generators/solar PV at the main
energy centre.

4 pipes required, which leads to:

o Larger trench widths

o More piping material installed

o Higher costs for the distribution system

More space is required at a single location for the
energy centre.

Higher supply temperatures for heating means that
pre-insulated pipes are required and central heat
pump selection is slightly more limited

Applications

Notes

Well suited for all district energy systems.

Best for DESs planning to connect existing standalone
buildings due to the minimal space required within the
individual buildings and higher hot water supply
temperature potential.

New 4-pipe greenfield DESs are being designed with
low hot water supply distribution temperatures to
maximize the efficiency and contribution of heat
pumps and limit the amount of top-up required of
peaking equipment.
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Table 12: Pros and Cons of an Ambient DES

Ambient System

Pros

Cons

Only 2 pipes required, which leads to:

o Smaller trench width

o Less upfront capital cost

o Less total pipe material installed

Ambient temperatures mean that materials such as
HDPE can be used for the distribution piping, and
insulation is not required.

Less space is required at a single energy centre.

Fewer economies of scale with distributed
generation centres means a higher overall capital
cost.

Increased overall system maintenance costs

Increased building-side monitoring and on-site

operator requirements.

Servicing is more difficult if heat pumps are owned

by DES and/or less control over system if heat

pumps are owned by buildings.

Low delta-Ts with the ambient loop:

o Difficult to measure the contribution by the
low-carbon sources due to low delta-Ts of the
ambient loop (<5°C, often 2-3°C)

o Thermal metering for billing is an issue — low
delta-Ts cause calculation issues with the flow
& temperature energy meter

o Larger heat exchangers are required if there is
a desire to isolate the building systems from
the ambient loop, which is often the case

o Significantly larger pipes and pumping
requirements

More mechanical space required overall based on

distributed heat pump plants and energy transfer

stations

Higher electricity costs at the individual buildings

Increased electrical infrastructure requirements at

each buildings to support large heat pumps,

including backup generator requirements for
essential heating loads

Applications

Notes

Best results would be expected on university
campuses or similar institutions where the billing of
individual buildings for use of the DES is not required
and there is high load diversity between buildings.

If a system has a chilled water loop and a steam loop
and is wanting to move the system away from steam,
conversion of the chilled water loop to an ambient
loop would reduce the upfront capital costs, site
disruption, and construction schedule compared to
installing new hot water distribution piping
infrastructure.

Some sort of central plant is still commonly
required to ensure that the temperature of the
ambient loop does not fall above maximum
temperature or below the minimum temperature.
Existing systems that FVB has looked at often
include additional heating generation equipment
within the connected buildings, which results in
the following:

o More heat is rejected to the loop than is
extracted from it, which requires additional
heat rejection equipment feeding the loop
such as cooling towers

o The DE provider is not able capture the entire
load that could be provided to the connected
building, reducing the revenue potential and
the GHG reduction potential of the system.
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4.2.5 DISTRIBUTION PIPING SYSTEM: THERMAL GRID LAYOUT

The distribution piping system (DPS) is a critical component of a successful district energy system as it establishes
a thermal grid between the Energy Centres and all connected buildings. In the case of the proposed City of
Kitchener DES, the DPS will have three separate components:

(1) District Heating
(2) District Cooling
(3) Geoexchange Loop Open Loop Wells and Interconnection Piping Manifold

District heating and cooling supply and return pipes are installed in a common trench and provide heating and
cooling service to all connected customers. The geoexchange loop piping will interconnect the open loop supply
and injection wells with the Energy Centre. Geoexchange loop piping may be installed in a common trench with
the heating and cooling piping where it is advantageous (e.g., similar routing). In this case, it will be installed
underneath of the cooling pipes. However, in most cases, it will be installed in its own dedicated trench.
Geoexchange loop piping must be installed below the frost line to avoid freezing.

In key areas, isolation of the distribution system will be required to facilitate connection of future customers,
construction phasing, or future expansion. The DES owner/operator will have to consider where the system
isolation points will be located and whether to employ direct bury valves or installation in pre-fabricated
concrete valve chambers.

Distribution piping installation projects require significant planning prior to execution, and design and
coordination must begin well before service is required. It is best practice to coordinate with all utilities,
municipal works, and road construction well in advance of the required service dates. All stakeholders must be
informed of planned DE infrastructure over the next 1 to 5 years.

New buried infrastructure in an existing downtown core is always challenging whether it is in Toronto, London,
Windsor, Montreal or Kitchener but generally technical solutions and compromises can be found. The actual
DPS route determined during detailed design may differ than the concept route considering or based on:

Final plant and proposed customer locations.

Existing congestion factor vs. longer alternate route.

Consultation with all utility stakeholders.

Synergy and timing with other proposed electrical or utility expansions.

Planned renewal / re-building on existing municipal infrastructure or roadway or sidewalks.
Relocation of existing infrastructure.

Construction of the DPS in two separate trenches vs. a combined trench.

Acquisition of land and easements to facilitate installation of new infrastructure.

Review of exceptions to minimum clearances.

W N s WNRE

The distribution piping has been phased to delay the outlay of capital as late as possible, while also ensuring
that all piping that is installed in early phases are adequately sized to meet the full buildout requirements. Pipe
sizing must consider all future loads as replacing sections of undersized piping is challenging and costly. The
estimated trench meters shown in Figure 11 are summarized in Table 13 that forms the basis of the capital cost
estimate.
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Table 13: DPS Trench Meters by Phase

Phase | Trench Meters

1 2,080 m
2 890 m
3 445 m
4 1,065 m
5 885m

4 : ‘ .!' “,,- ; e 17 3 N
4 | Phase 1 Phase2 § Phase3 § Phase4 § Phase5 Energy (¥ e
d 2025 2030 2035 2040 2045 Centre |g

S

Figure 17: Kitchener Distribution Piping Phasing Map

Piping Layout and Configuration

Distribution piping will be installed within the right-of-way (ROW) wherever possible and shall be treated as a
utility. Distribution piping is primarily installed using open trench methods, where a trench 2.0m to 4.0m across
is excavated to the installation depth (generally 1.2 to 3.0m, depending on configuration), piping is installed on
sand bedding and then backfilled and reinstated. The DPS routing indicated on the phasing plan has been
selected to avoid sensitive or particularly challenging roads as identified by City of Kitchener staff. Construction
phasing can be used to minimize open lengths of trench and road closures. It is also possible to design and install
DE piping in conjunction with other utility infrastructure upgrades in the area to provide project synergies and
potentially decrease the cost of installation.

In some areas, the use of open trench methods of construction may not be permitted, such as where piping
must cross the existing light rail transit (LRT) tracks or other highly sensitive areas. In these cases, trenchless
technologies can be used to minimize disruption. Generally, routing the piping to avoid the need for trenchless
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crossings is preferable, as trenchless construction costs over three times that of open trench construction. There
are several LRT track crossings which may require trenchless construction (e.g., Phase 1: Charles and Queen,
Duke and Queen, Water and Charles, Phase 2: Bell Lane and Francis, Phase 3: Francis and King).

Distribution piping can also be installed in various configurations to reduce its footprint within the ROW.
Preferably, heating and cooling pipes will be installed in a common trench in a 1 x 4 configuration, such that the
heating and cooling supply and return pipes are installed next to each other horizonally (i.e., with the same
invert elevation) on sand bedding. This is the most cost effective piping configuration. Alternatively, the piping
can be installed in a stacked 2 x 2 configuration such that the cooling pipes are installed in the trench first,
backfilled with sand bedding, and the heating pipes are then installed on top. This method requires deeper
trench excavations but reduces the piping footprint within the ROW. An example of where a stacked
configuration would be preferable due to space constraints is along Joseph Street west of Victoria Street South,
where heating, cooling and geoexchange piping must be installed. In this case, a 3 x 2 configuration is proposed,
with the geoexchange loop piping installed on the bottom of the trench, followed by the cooling pipes and
heating pipes as shown in Figure 18 .
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Figure 18: Proposed 3 x 2 DPS Installation on Joseph Street
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Figure 19: Proposed DE Trench (1.60m Wide) on Joseph Street, West of Victoria

A

ﬁ . . . o

- Lo Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
104



City of Kitchener Page 42 of 70
District Energy Study 2024-06-26

QUEEN
STREET

it LIMIT OF
B e e 1 8 CONSTRUCTION
!
b FROF 0.5m-250mm 7 2001 & OOF (VP
PG DR-35 STM © 2.00%

i C/W ADAPTORS AS REQ'D

PROPOSED BOLLARD SEE
LANDSCAPE PLANS FOR
TYPE_AND DETALS (TYP.)

“ NEW WATER STAND
PrPE_ AND R0D (TYP.

i T
GATE VAWEL  [c/W ADAPTORS 4S REQ'D it
/i
CB36 /4
T/6= 332.600) )z
INV=_331.040 /
é'

LIMIT OF

EXISTING HYDRANT LEAD
PPED AT MAIN

0.5m-375mm_#
PYC DR-35 STM @ 2.00%!
C/W_ADAPTORS AS REQ'D

CONSTRUCTION |/ ) KING STREET

/ ) CB37 CB38
! / T/6= 333.170 T/G= 333.140
¥ 1 INV=_330.910 INV=_331.420

QUEEN
STREET

Figure 20: Proposed DE Trench (1.50 m wide) Queen & King

Integrating DE DPS Into New Streets

As with any buried utility installation, integrating district energy distribution piping into a street is simplest when
itisincluded in the original design of the ROW. Streets which will be redeveloped or are new should, at minimum,
provide consideration for future DPS piping to be installed by leaving an open corridor within the street,
preferably within the asphalt. This will allow for the simplest integration and design of future DPS piping into
the street, avoiding complex and exceptionally deep installation to avoid other utilities.

Further, defining “utility crossing zones” within boulevards should be considered and is a mutually beneficial
way of extending service from the street to customers. A “utility crossing zone” is a vertical section below grade
through which utility mains cannot be installed, but all utilities may use this space to cross each other at
intersections or service connections.

A

ﬁ . . . o

- [.L Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
105



City of Kitchener Page 43 of 70

District Energy Study 2024-06-26
TS50 T A g
MOUNTABLE CURB GUTTER
1.00 395 ; 535 100
TRAVEL LANE TRAVEL LANE
=== o UTIOTY
g / CROSSING
? ZONE -
L] I
I = =
o= T — = I e e
T ENVAC - W S =}
N - W |
o o ) < o o o
=} & bt & &
i o Nl | | o ol
* Z P L SAM z ] F -
4 / 4 I L 2190/3219 OHS ;;_fTi Z / £ / / z
2190/3210 DHR -
_] NOTE 1
NOTE| 1 NOTE 1 _aade Dos NOTE 1 NOTE |1
800 — L3248 DCR | 60
00 00 10.0C ¢
Figure 21: Utility Crossing Zone Example — 1 x 4 Piping Configuration (Grey Area)
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Figure 22: Utility Crossing Zone Example - 2 x 2 Piping Configuration (Grey Area)

Utility Crossings and Parallel Installations
The design of DPS will be coordinated with all utility stakeholders to ensure that required clearances are

observed, where feasible. DE piping systems offer greater flexibility in terms of routing than storm and sanitary
sewers as it is a pressurized system, allowing for the use of vertical bends as required to avoid utilities. However,
main lines with large pipe sizes offer less flexibility due to the amount of space that they occupy, and the size of
fittings used to make directional changes. In some cases, reduced minimum clearances between DE pipes and
utilities will be required when routing through congested roads and intersections. These will be coordinated
with the affected utilities on a case-by-case basis to reach an agreement on the best approach to ensure that
the existing utility will not be damaged during construction or because of the proximity of DE infrastructure.
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Distribution Piping Materials

Installing distribution piping through an urban centre presents many challenges and is expensive. As a result,
selecting appropriate piping materials is critical to the longevity of the system. Piping materials should provide
a minimum service life of 50 to 70 years.

A variety of different piping materials are available for distribution systems, each with distinct advantages and
disadvantages. The largest number of available options is for heating piping, where a variety of pre-insulated
piping products are available. Pre-insulated steel piping has historically been the most commonly used material
due to its longevity, pressure, and temperature ratings. However, with low temperature district heating systems,
polymer based piping materials such as PEX and PE-RT become a viable alternative. These piping systems are
generally easier to install than pre-insulated steel and simpler to design due to reduced need for thermal
expansion compensation. They do, however, present limitations on maximum operating temperature and
pressure. Table 14 presents several options along with several key parameters. FVB has assumed that the hot
water distribution network in the City of Kitchener will be pre-insulated steel, though there is an opportunity for
cost savings by using PEX for smaller branches to customer buildings.

Table 14: District Heating Piping Material Options

Material® Pipe Size Max. Max. Max. Pressure | Expected
Range Intermittent Continuous at Max. Service
(Nominal) Operating Operating Continuous Life
Temp. (°C) Temp. (°C) Temp. (psi) (Years)
Steel 200 — 6000 140 120 363 50+
Cross-Linked Polyethylene (PEX) 200 - 1500 95 80 87 70
Reinforced PEX 320 — 1500 115 95 232 70
PE-RT 500 — 60002 82 82 100 100
Fiberglass Reinforced Plastic (FRP) 25@ — 10000+ 107 107 225 15-25

Notes:

1. All options listed are for full bonded, factory preinsulated piping systems.

2. PE-RT maximum size in DR11 wall thickness is 600@. For thicker walls, maximum size is lower, and for thinner walls,
maximum size is greater.

Cooling distribution piping is generally not insulated and typically sees relatively minor thermal losses due to the
small temperature gradient between the chilled water inside of the pipes and the ground temperature. The
most commonly utilized chilled water piping materials are fusion bonded epoxy (FBE) coated steel piping and
HDPE. FBE steel piping is paired with cathodic protection to offer adequate service life, while HDPE does not
corrode and has a design life of up to 100 years. HDPE is a less robust material than steel in the event of errant
excavations near the pipes, however when installed with tracer wire for detection and proper datalogger butt
fusion methods, provides a long lasting and quick to install solution. Further, the inherent flexibility of HDPE
piping can be used to make directional changes as required to correct elevation or to avoid nearby utilities.

The geoexchange loop piping is most similar to chilled water distribution piping; however, it operates at
temperatures even closer to the ambient ground temperatures, negating the need for thermal insulation. HDPE
is most commonly used for these piping systems due to the long service life and ease of installation.
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Sizing Distribution Piping
Distribution pipe sizes are a function of several factors including:

e Temperature differential between supply and return piping

e Maximum allowable fluid velocity (and allowable pressure drop)

e Distribution network pressure at design load

e Differential pressure required to service the most remote customer.

The supply and return temperatures of the distribution system are the most critical factors when designing a
distribution system. These temperatures are defined by the thermal generation technologies at the energy
centre(s) and the customer building design. The proposed City of Kitchener DES will utilize low-carbon thermal
generation technologies, and therefore the maximum heating supply temperature will be 85 °C. Customer
buildings must be designed to utilize low temperature hot water and to return water at the lowest possible
temperature. By returning a low temperature, the temperature differential between the supply and return is
maximized, allowing a larger amount of thermal energy to be transmitted through a given pipe size.

Distribution System Temperatures

The district heating and cooling distribution systems will employ a temperature reset schedule which will
modulate the supply temperature of the heating and cooling systems as a function of outdoor air temperature.
In most heating systems, lower supply temperatures result in higher equipment efficiencies and lower thermal
distribution losses. This is especially true when providing heat using heat pumps. The coefficient of performance
(COP) of a heat pump decreases as the hot water temperature it is required to generate increases, therefore, it
is desirable to maintain the hot water supply temperature as low as possible for the majority of the year when
a heat pump is being used to provide the baseload heating.

The opposite is true for cooling systems, where a lower chilled water supply temperature generally results in a
lower COP, while a higher chilled water supply temperature provides a better COP. This is again thanks to
operation with a lower temperature lift.

Table 15: District Heating and Cooling Temperatures

| Supply Temperature | Return Temperature

District Heating 85°C 45°C
District Cooling 4°C 14°C

Figure 23 and Figure 24 present example temperature reset schedules for the district heating and cooling
systems, respectively. It is important to note that conditions where the heating system is operating at the
maximum supply temperature of 85°C will occur for a very limited number of hours per year. Figure 25 presents
a temperature duration curve and it can be seen that in 2022, Kitchener-Waterloo experienced outdoor ambient
temperatures of less than -15°C for only ~200 hours. Combining the reset schedules shown in Figure 23 and
Figure 24 with the temperature duration curve shown in Figure 25, the annual average heating supply
temperature would be approximately 68°C.

Likewise, the outdoor ambient temperature exceeded 25°C for approximately 500 hours in 2022, meaning that
for the remainder of the year, the district cooling supply temperature would be warmer than 4°C. In 2022, the
target chilled water reset schedule would have resulted in an annual average chilled water supply temperature
of ~6.4°C.
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City of Kitchener DES
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Kitchener-Waterloo Temperture Duration Curve (2022)
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Figure 25: Temperature Duration Curve - Kitchener-Waterloo (2022)

4.2.6 CUSTOMER CONNECTIONS: ENERGY TRANSFER STATIONS

Energy transfer stations (ETS) are the demarcation point between the district energy utility and the building
hydronic heating and cooling systems. Energy to the end user is measured using thermal energy (BTU) meters
to CSA C900 which is an adoption of the European standard for energy metering used in district energy system
in Europe and commercial systems here in Canada, similar to other utilities for billing purposes.

Generally, ETS are comprised of multiple heat exchangers to hydraulically separate the district heating and
cooling systems from the customer buildings’ space heating, space cooling, and domestic hot water systems.
These heat exchangers provide a pressure break between the building and district energy system, and also
ensure that the district energy system is not contaminated by poor water quality in connected buildings. The DE
owner or operator is responsible for proactively contacting building owners to ensure that they are aware that
a competitive district energy heating and cooling solution is available in their area.

An ETS includes:

e District heating and cooling supply and return pipes.

e Heat exchangers (HX) to transfer heat from the DES to the building’s hydronic heating, cooling and
DHW systems.

e Controls to regulate the flow required to meet the buildings heating demand and maintain the desired
building supply temperature.

e Energy meters to monitor and measure the energy used by each building for billing and system
optimization.

e Isolation valves on the primary and secondary sides of the HX to facilitate maintenance.

A typical ETS includes three heat exchangers, one for space heating (brazed plate), one for space cooling (plate
and frame) and one for domestic hot water heating (double walled plate and frame). Figure 26 shows an example
of a heating and DHW ETS constructed on a skid.
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Figure 26: Space Heating and DHW ETS Skid’

Figure 27 shows an 11 MW heating and 2.8 MW cooling ETS installed in a multi-unit residential building. The
chilled water heat exchanger is partially hidden behind the column. The heating heat exchangers occupy
approximately 200 ft? of floor area. The pipes shown here will connect directly to the building’s secondary
hydronic system. This image also shows the typical demarcation point between the DES provider and the
building’s HVAC systems.

Figure 27: Heating and Cooling ETS in Multi-Unit Residential Building’

New customer buildings should be designed in such a way that they are “DE Ready,” meaning that the
mechanical rooms and secondary systems of the building are design to interface optimally with an ETS. The ETS
is ideally located in a basement mechanical room, generally one level below grade along an exterior wall facing
the street from which district energy service will be provided. This minimizes the length of distribution piping
branches and the need to run interior distribution piping through building spaces.

Buildings should also have heating and cooling systems designed to minimize the heating return water
temperature and maximize the cooling return water temperature. FVB recommends that a document outlining

7 Image Source: FVB Energy Inc.
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specific requirements for “DE Ready” buildings be prepared and provided to all developers and building
designers within the DES area. The DE owner or operator must have ongoing conversations with the developers
and designers to ensure that the design is DES compatible.

The space required for an ETS will be dictated by many factors such as the heating capacity, number of heat
exchangers (for redundancy or for multiple loops), heat exchanger type, available room height, and building
secondary hot water temperatures. Table 16 presents how different factors impact the size of an ETS, assuming
that the design heating load is fixed.

Table 16: Factors Influencing ETS Size

Factors that Increase ETS Size Factors that Decrease ETS Size

e lLarge number of heat exchangers/loops e  Minimal number of heat exchangers
e Increased redundancy (N+1, duty/standby, e Low redundancy
oversizing) e Llarge building AT
o Small building side AT e High ETS room height
e Low ETS room height e Use of brazed plate heat exchangers
e Use of plate and frame heat exchangers (space
heating)
e Installation of submetering on ETS
e Installation of mixing valves for multiple
temperature circuits off of a single HX

A building’s AT refers to the temperature difference between the water being supplied from the ETS and the water being
returned to the ETS after it has served the building’s hydronic systems. The smaller the AT, the larger the amount of flow
required to transfer the same amount of energy.

4.2.7 ESTIMATED UTILITY REQUIREMENTS

As the DES concept includes heat pumps, electric chillers, and electric boilers, a significant amount of electrical
infrastructure will be required. This will have to be coordinated with Enova Power Corp. (Enova). The amount of
electricity need in each phase is shown in Table 17.

Table 17: Electrical Infrastructure Requirements by Phase and Energy Centre

Electrical Infrastructure Required (Vi Phasel | Phase2 | Phase3 ‘ Phase 4 ‘ Phase 5
By Phase kWe 6,400 9,000 9,000 8,900 8,900
Cumulative kWe 6,400 15,400 24,400 33,300 42,200
Total Bramm Energy Centre kWe 24,400

Total Civic District Energy Centre kWe 17,800

It should be noted that the peak instantaneous demand seen on the electrical grid will be less than the
infrastructure requirements shown due to the offset operation of the chillers and the electric boilers. The
implementation of the DES also results in lower summer electrical peaks for the connected buildings as they do
not have to operate their own chillers.

4.2.8 PERMITTING & REGULATORY

TSSA & Operating Engineers
The Technical Standards and Safety Authority’s (TSSA) Operating Engineers (OE) Safety Program registers,
inspects, and regulates the safety of plants in Ontario. All components of the DES will be designed and registered
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for TSSA compliance. Due to the size of the equipment within the Energy Centres, trained and certified operating
personnel will be present 24/7 to ensure the system is operating efficiently and safely.

Permit to Take Water, Air Noise Modelling, ECA etc.
It was determined that compliance with these items will be deferred to the schematic design stage.

© Performance Image / Alamy Siock Photo
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5 FINANCIAL ANALYSIS

5.1 GENERAL

5.1.1 KEY FINANCIAL TERMS

e NPV (Net Present Value) is the difference between the present value of the benefits of a project and its
costs.

o IRR (Internal Rate of Return) is defined as the interest rate that sets the NPV of the cash flows of a project
to zero.

e WACC (Weighted Average Cost of Capital) is the average cost of capital an entity must pay to all its
investors, both debt and equity holders.

e The discount rate is the interest rate used to determine the present value of future cash flows.

5.1.2 GENERAL ASSUMPTIONS

Table 18 outlines the escalation assumptions used in the financial model.

Table 18: Escalation Assumptions for Financial Model

Escalation Assumptions

Current Year 2023
CPI Escalation Rate 3.0%
Natural Gas Cost Escalation Rate 3.0%
Electricity Cost Escalation Rate 3.0%
CapEx Escalation Rate 5.0%
Maintenance Cost Escalation Rate 3.0%
Weighted Average Cost of Capital 4.0%

5.2 DE: LOW CARBON REVENUE AND EXPENSE PROJECTIONS

5.2.1 REVENUE

Revenue for each of the two scenarios has been derived from the BAU analyses completed as described in
Section 3. The BAU determines the amount of capital that each building would need to spend in order to
establish a heating and cooling plant within the building, as well as the annual operating and maintenance costs
of the plant.

Using the avoided capital and O&M costs from the BAU, District Energy rates were established such that the
annual cost to the building would be equal to BAU. Note that the rates for district energy services are intended
to be competitive, not necessarily cheaper than what the building would have done. This allows for a successful
business case and recuperation of capital, while still giving the buildings the added benefits of resiliency,
available space, simplified operations, and continuous improvements that DE provides.

Typical thermal services contracts are signed between the DE service provider and the customer, outlining the
rate structure, term of the agreement, responsibilities of each party, cancellation clause, escalation, etc. Thermal
Energy Services Agreements (TESA's) are typically for 20+ years in term and final rates are typically negotiated
on an individual basis with each customer to provide a service strategy and redundancy level that meets the
building’s needs.
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Alternatively, the DES utility may choose to structure a set rate structure for all customers; this approach is less
common in commercial DES systems in operation.

The district energy rates are comprised of two components and follow either District Energy Rate Structure 1
or District Energy Rate Structure 2 illustrated in the figure below showing the relationship between the BAU
costs and the DE rates. District Energy Rate Structure 1 involves an energy charge and capacity charge. District
Energy Rate Structure 2 involves a one-time connection fee to cover capital costs, thus reducing ongoing rates.

1. Energy Charge - The annual energy charges are based on the annual energy consumption, current
utility rates and the equipment efficiency expected to be achieved in the self-generation scenario.

2. Capacity Charge - The Capacity Charges are based on the standard rates applicable to the load for
heating and cooling.

Sill.Géiieiition District Energy Rate District Energy

Structure 1 Rate Structure 2
Lol Connection Fee
Fixed Capacity
O&M
Fixed Capacity
Variable Energy Variable Energy Variable Energy

Figure 28: District Energy Rate Structure

For the financial analysis, a blended rate of all buildings has been determined and modelled as Structure 1 using
a fixed capacity and variable energy rate to provide a conservative approach to revenue due to delayed return
on capital. Applying upfront connection charges will improve the business case.

5.2.2 EXPENSES

The expenses for the DES will include variable costs such as for natural gas and electricity consumption, along
with fixed maintenance costs for the upkeep and repair of the equipment. A full cash flow is included in Appendix
D.

5.2.3 BUSINESS CASE

The results of the financial model with the DES and BAU cases described in this report is shown in . The analysis
is shown for each Phase of the project. The result show that if Phase 1 of the project is built serving only the
Phase 1 targeted customers, the project will have a negative IRR and NPV. The business case become positive
with the development of the system in Phase 2.

The financial result are commercially confidential, but shows a positive return on investment.

Net Present Value (NPV) is the difference between the cash inflows and cash outflows over the project lifetime shown
in today’s dollars. A positive NPV means that there is a return on the investment. The Internal Rate of Return (IRR) is
the annual return anticipated on the initial investment.
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The DES financial results exclude debt financing in the case where the City of Kitchener and/or Kitchener Utilities
may review opportunities to raise capital. The analysis also excludes any available grants or funding available to
municipalities for low carbon and energy saving measures

5.3 SENSITIVITY ANALYSIS, RISK ASSESSMENT, MITIGATION

5.3.1 SENSITIVITY ANALYSIS

A sensitivity analysis was performed on the financial results to account for various factors that may change over
the course of the DES buildout: capital, electricity price, and revenue. In the following tables, “Base” represents
the assumptions used to calculate the overall financial results.

Sensitivity to DES Capital Cost

This sensitivity analysis shows the effect on the business case if the capital costs required for the DES, including
the energy centre, distribution piping, and energy transfer stations, were to decrease by up to 20% or increase
by up to 20%. The IRR varies between +2.4% and -2.0% with a variation in capital of -20% and + 20%.

At this stage of the feasibility study, there are many elements of the DES concept that are not finalized, which
could result in changes to the capital costs. In particular, many elements of the existing and new buildings are
not known, and the locations of the new buildings and mechanical rooms of the existing buildings are among
many elements that could influence the actual capital cost. At the same time, access to grants or low-interest
loans could reduce the effective project capital and improve the overall business case.

Sensitivity to Electricity Price

As the proposed Low Carbon DES is largely electrified, there is a certain risk to the business case should the price
of electricity increase. In particular, the DES concept benefits from the Class A electricity rate by using the peak
shaving generators to create a lower effective electricity price for the rest of the year. Should this rate be
discontinued, or the price of electricity be otherwise changed, the operating expenses of the DES would increase.
This risk can be mitigated by using a diversity of fuel sources, and the use of heat pumps that have a higher
efficiency than electric boilers. It should be noted that, particularly in later phases, the buildings will rely on
electricity for heating and cooling even in the BAU scenario, so there would still be relative savings for the DES
with the greater system efficiencies.

The sensitivity analysis is commercially confidential but shows the effect on the business case. The electricity
price increases and decreases the DES projected expenses by approximately +/-20% with projected IRR
fluctuating between +0.6% and -0.8%.

Sensitivity to Market Penetration / Revenue

This sensitivity analysis shows the effect on the business case if more or less buildings are connected to the
system than originally estimated or if estimated BAU cost assumptions are not realized. Note that the estimated
market penetration for the current financial analysis is 80% of private buildings and 100% of public buildings and
that there will be new and other opportunities that continue to arise as well as disappear. A reduction in revenue
by 10% reduces the projected IRR by 1.4% based on a full buildout scenario.

A certain market penetration, or number of customer connections, is required to make a DES viable. If this
threshold is not met, the DES will not have enough revenue to cover operating expenses and invested capital.
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This risk can be mitigated in several ways. The first and most straightforward option is the phasing of capital like
shown in this DES concept. By adding capacity throughout the buildout of the system — rather than all at the
beginning — the capacity added in later phases can be adjusted to match the actual loads seen on the system.

Sensitivity to Carbon Price

This analysis assumes that the carbon tax will continue along the plan outlined by the Government of Canada,
meaning it will reach $ 170/tonne by 2030. However, this analysis does not include the social cost of carbon.
The Government of Canada estimates this to be $261/tonne in 20232, As the social cost of carbon represents
the cost to society of every additional tonne emitted, it is possible that the carbon tax is increased to this amount
in the future.

The social cost of carbon is a measure of the incremental additional damages that are expected from a small increase
in GHG emissions or, conversely, the avoided damages from a decrease in GHG emissions. For more information, please
visit the link included in the footnote.

A carbon tax reduction to $100/t reduced IRR by 0.1% and an increase in the carbon tax to 300$/t improves IRR
by 0.4%.

5.3.2  RISK ASSESSMENT

Customers/Revenue:

The most significant risk in the establishment of a new DES is the potential that customers assumed to connect
in the business case do not connect to the system. The City of Kitchener is well positioned to mitigate this risk
as a significant portion of the customers targeted for connection in this feasibility study are publicly-owned
buildings and developments. However, this risk can be mitigated further by engaging potential customers early
on in the development of the DES through planning and signing memorandums of understanding (MOUs) with
potential customers to ensure that these customers are prepared to connect to the system when the time
comes. Developing policy and incentivizing connection to the district energy system are also good mitigation
strategies.

Cost:

The DES Owner/Operator must consider their soft costs and reasonably contingency allowance for unknow
factors. Project budgets must be managed to make decisions throughout the project development to keep
project costs within budget. Cost estimates are updated and refined through each design stage, schematic,
detailed, tender (i.e. 33/66/99 design development stage) to ensure project scope (i.e. quality and time) are in
line with the project budget.

Construction:

Construction risks with respect to the DPS piping installation and congestion. Various route can be reviewed
during detailed design considering congestion vs. length. Early schematic design engagement and circulation
with all utility groups as well as roadway reconstruction is required to understand plans for new, renewal,
expansion of infrastructure projects to identify synergies and conflicts.

8 Social cost of greenhouse gas emissions, Government of Canada, Accessed May 2023.
https://www.canada.ca/en/environment-climate-change/services/climate-change/science-research-data/social-cost-
ghg.html
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Daylighting and locates can be completed during the schematic design stage to identify and design all utility
crossings.

Technical:

Another risk in the development of this low carbon system is the uncertainty surrounding the open loop wells.
Test wells should be completed very early in the DES process to gain a better understanding of the thermal
capacity available from the open loop wells to see if additional low carbon sources are required to meet the City
of Kitchener’s GHGI targets for the DES.

5.3.3 LESSONS LEARNED FROM DE IN CANADA
While there are many stories of DE operating successfully and profitably in Canada, there have also been cases
where systems have not reached their potential. The lessons learned from these systems include the following:

e People. The most significant factor in a successful DES is having strong alignment and drive throughout
all internal stakeholders. Messaging to external stakeholders should be consistent and concrete. A
“champion” for DE that can lead the effort and drive decision making can be a huge asset. Engagement
with all stakeholders should be early, often, and continuous, and this messaging must continue even
after the first customers are connected.

e As DESrates are designed to be competitive with BAU, developers will typically not connect unless there
are other incentives to do so. Successfully implemented incentives include a streamlined building
application process if the building is designed to connect to District Energy (ex. Markham) or achieving
a higher building standard if the building is designed to connect to District Energy (ex. Toronto).

e Having firm customer commitments is essential before investing the capital cost for infrastructure. If it
is uncertain if customers will connect, there is a risk of oversizing the DES equipment and not being able
to recuperate the cost of capital through revenue. Anchor customers should sign memorandums of
understanding (MOUs) with the DES provider before any construction begins.

e Anchor customers should be a substantial load for the system, and located near other buildings that
would benefit from a connection to the DES, such that the infrastructure installed to serve them will be
the foundation to connect future customers.

e As DESrates are designed to be competitive with BAU, developers will typically not connect unless there
are other incentives to do so. Successfully implemented incentives include a streamlined building
application process if the building is designed to connect to District Energy (ex. Markham) or achieving
a higher building standard if the building is designed to connect to District Energy (ex. Toronto).

o A balance between the Capacity Charge and the Energy Charge is recommended to create revenue
certainty for the DES that is not tied to weather conditions or commodity costs. The DES rates should
escalate based on CPI to remain competitive over the lifetime of the system.

5.3.4  FUNDING OPPORTUNITIES

Canadian Infrastructure Bank (CIB)

The Canadian Infrastructure Bank (CIB) aims to support the achievement of ambitious, portfolio-scale GHG
reduction goals. The CIB does not provide grants, but makes investments through loans, credit, and equity
investment. Financing is variable based on the project size and the GHG reductions achieved, but the CIB has
proven interest in low carbon district energy by funding systems such as Markham District Energy and Enwave.
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Federation of Canadian Municipalities (FCM) Green Municipal Fund (GMF)

The FCM provides both grants and loans to municipalities that are striving to implement GHG reduction plans.
For District Energy Systems, they can provide grants up to 15% of the loan, and loans of up to $10 million. They
also provide grants to support the retrofit of municipal facilities.

Low Carbon Economy Challenge (LCEC)

The LCEC is part of the Low Carbon Economy Fund (LCEF). It leverages Canadian ingenuity to reduce GHG
emissions and generate clean growth by providing approximately $500 million to a wide range of recipients. The
amount of funding varies based on project size and ownership model (e.g., 25% for private sector and 40% for
municipal governments). Applications are expected to reopen in 2023.

Southwestern Ontario Development Fund

The Southwestern Ontario Development Fund provides support for projects and investments to businesses,
municipalities, and not-for-profit organizations for economic development in southwestern Ontario. It can
provide up to 50% of eligible project costs for a maximum grant of up to $1.5 million for community economic
development projects.

5.4 ADDITIONAL OPPORTUNITES AND BENEFITS

5.4.1 ADDITIONAL OPPORTUNITES
In establishing a DES, the City of Kitchener opens the door for additional opportunities that could provide
additional benefits to the community.

Snow Melt

A DES with hot water travelling through buried pipes provides unique opportunities to melt snow on public
sidewalks and building courtyards. The residual heat in pipes that remains after a building’s heating
requirements are satisfied is still enough to provide low temperature heat to snow melt systems while improving
the temperature differential and overall system efficiency of the DES.

Waste Heat Recovery

As the DES is built out, there will be more opportunities to leverage sources of waste heat throughout the
downtown, such as data centres and industrial facilities that require cooling year-round. This would increase the
amount of simultaneous heating and cooling potential and therefore increase the overall efficiency of the DES.
A potentially significant source of waste heat could be the Airboss compound.

System Redundancy

A significant benefit of a DES is the increased redundancy in heating and cooling for connected buildings
compared to those that have a stand-alone system. The energy centres use a combination of natural gas and
electricity, leveraging geothermal heat, as fuel sources for diversity. The energy centres are also constructed to
N+1 redundancy, meaning that they can still provide 100% of the heating load required even if the largest piece
of installed equipment is not available for use. Trained operators consistently monitor the generation equipment
as well as the energy being transferred to buildings. Additionally, emergency and peak-shaving generators will
be installed in the energy centres, which will become increasingly relevant as more extreme weather events are
predicted due to climate change.

Scaling
The DES concept outlined in this report is not necessarily the end-state of the system. Once the DES is
established, it becomes significantly less cost-intensive to connect additional customers if they are close to the
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existing piping infrastructure. As heating and cooling equipment in the energy centres reaches its end-of-life,
the old equipment can be replaced with new equipment with larger capacities, effectively increasing the system
capacity for an incremental capital cost. Additional energy centres could be constructed either within buildings
or on available land. In the future, the DES could even expand outside the boundaries of the study area.

5.4.2 BENEFITS: ENVIRONMENTAL, SOCIAL, ECONOMIC
Table 19 gives an overview of the various benefits that District Energy can provide to both external stakeholders
and to the City of Kitchener and Region of Waterloo.

Table 19: Benefits of District Energy

To Real Estate Developers,
Building Owners, and Residents To the City, Region, and Community

e O&M cost savings, deferred capital costs | ® Returns on investment, local economic

e Stabilized energy costs development

e Alternative income stream, waste fuel Job creation, risk mitigation
sources Infrastructure asset

e Architectural opportunities with a free Increase urban densification and planning
roof for amenity space

Business Sense &
Economic

Development

e Energy reliability and flexibility Increases potential for uptake of renewable

Energy Security o )
d Resili e Increases efficiency and conservation energy sources
and Restliency e Reduces impact from loss of heatingand | ® Increases energy security and resilience with
cooling that can affect productivity local energy production and future proofing

e Increases roof top area available for Fuel flexibility
Solar PV electricity generation Lower demand on existing gas/electricity
e Adaptable for unknown future fuels and infrastructure
technologies Reduced electrical peak demand
Supports micro-grid strategies for backup power

. e Sustainable image/marketing, e Reduces GHG emissions in both new and existing
Sustainability and . . . -
. environmental stewardship/leadership buildings
Environmental . . .
e Opportunity for green roofs e Improves air quality
e Increase comfort from hydronic heating e Can reduce water usage in cooling systems
and possibly radiant floor heating e Promotes energy awareness
e Improved air quality + health benefits e Potential synergy with storm water reduction
e Continuous improvements at the Energy strategy
Centre benefit all connected buildings e Snowmelt strategies reduce salt usage
immediately

5.4.3 TEMPORARY ENERGY CENTRES

Occasionally, temporary or interim energy centres (IEC) are installed to connect the first customers of a system
before a permanent energy centre is constructed. Typically IECs are very simply constructed, and are often
prefabricated before being transported to site. The intent is that the equipment within the IEC can be eventually
re-located to the permanent energy centre and the site on which the IEC is installed can be returned to its
original condition with minimal effort. Examples of IECs are shown in Figure 29. While simply constructed, they
do not necessarily have to look it — the installation at UBC (left) has wood cladding and the IEC on the right,
installed in Oval Village, is covered in colourful artwork.
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For the Kitchener DES system, there is potential to collaborate with the University of Waterloo to house a
temporary energy centre in their School of Pharmacy building which has been identified as having usable heating
capacity and space for additional chillers. This could potentially improve the Phase 1 business case and delay the
timing of the Bramm Energy Centre.

o

ol L
s at UBC (left)® and Oval Village (right)©

Figure 29: Interim Energy Centre

5.4.4 RELIEF DISTRIBUTION PIPING FOR ADDITIONAL RESILIENCY

Buried DES infrastructure is extremely resilient, particularly for hot water systems such as the one being
proposed for Kitchener. The two Energy Centres also provide good redundancy for a significant amount of the
system. If increased resiliency is desired, additional pipes could be constructed down Victoria St. between Joseph
St. and the Multi-Modal Transit Hub to create a loop through the downtown area. This was not proposed in the
feasibility study as Victoria St. is a regional road and it was understood that construction along this street would
be challenging and capital intensive, and the system is expected to be extremely resilient even without this loop.
That being said, if the University of Waterloo buildings would like to connect to the DES in the future, it may be
worth extending the branch piping across King St. W to get that additional system resiliency for an incremental
capital cost (Figure 30).

% Image Source: The University of British Columbia
10 Image Source: FVB Energy Inc.
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Figure 30: Potential Future DPS Addition
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6 ENVIRONMENTAL ANALYSIS
6.1 EMISSION FACTOR ASSUMPTIONS

The emission factors used in this feasibility analysis are taken from the National Inventory Report 1990-2020:
Greenhouse Gas Sources and Sinks in Canada (2022). While there are various predictions for the future emissions
of the Ontario electricity grid, these were not factored into this feasibility-level analysis and should be evaluated
further during detailed design.

Table 20: GHG Emission Factor Assumptions
Natural Gas 50.1 kg CO,e/Gl
Electricity 30 kg COe/MWh

6.2 BASELINE GHG EMISSIONS

FVB developed a baseline GHG scenario assuming that all connected buildings are built to current 2022 building
codes (National Energy Code/Ontario Building Code), minimum standard energy efficiency, in absence of any
local green development standard or net zero framework. These buildings would have a self-generation heating
and cooling plant with equipment as per Table 21. This baseline scenario is the reference case to which the BAU
and DE scenarios will be compared. The resulting baseline GHG emissions are shown in Table 22.

Table 21: Baseline BAU Equipment

Phase Year Energy Tier | Proposed BAU Equipment
Natural Gas Boilers — 80% Seasonal Efficiency
Chillers + Cooling Towers — Seasonal COP of 4.0

All - BASELINE

Table 22: Baseline GHG Emissions

Standalone Summary Units \ Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Totals
Connection Year 2025 2030 2035 2040 2045 s
Buildings # 4 5 6 5 5 25
Total GFA m? 91,039 232,461 297,531 189,947 257,936 1,068,914
Annual GHG Emissions tonnes 2,851 6,203 7,866 5,274 7,979 30,173
GHGI kg/m? 31.3 26.7 26.4 27.8 30.9 28.2

6.3 BAU GHG EMISSIONS

FVB has assumed that for the BAU varies throughout the project development in anticipation of new green
development standards. The proposed developments are constructed to the Tiers outlined in the Demand and
Energy Section: i.e. BAU (2025), Tier 1, Tier 2, or Tier 3. The allowable GHGI’s for each building are provided in
Table 23.
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Table 23: Greenhouse Gas Intensity Limits

Greenhouse Gas Intensity Limits

GFA Type BAU GHGI (kg/m?) Tier 1 GHGI (kg/m?) Tier 2 GHGI (kg/m?) Tier 3 GHGI (kg/m?)
Residential 20 15 10 5
Retail 20 10 5 3
Office 20 15 8 4
Community 20 15 10 5
Effective for Phase’ 20 15 8.3 4.7

Minus Plug Loads? 18.4 13.4 6.7 3.1

Note 1: Effective for Phase is a weighted average of the GHGI for the phase based on the GFA of each building type in that phase.

Note 2: Plug Loads include lighting, elevators, secondary-side building pumps, and other electrical loads that are not associated with the DES. These factor
in to the total GHGI limit for a building so must be taken into account when calculating the GHGI limit for the DES. It is estimated that the plug loads create
1.6 kg/m? of CO: for each phase based on standard electricity use factors and the Ontario electrical grid emission factor.

The BAU scenario GHG emissions are significantly lower than the baseline BAU due to buildings performing to a
higher standard than in the GHG Baseline, with lower energy consumption and integration of electrified heating
technologies to reduce emissions. Ultimately, the BAU offers a GHG emissions reduction of 78.9% when
compared to the baseline as shown in Table 24.

Table 24: BAU Low Carbon GHG Emissions

BAU Summary Units Phase 1 Phase 2 Phase 3 Phase 4

Connection Year 2025 2030 2035 2040 2045 -
Buildings # 4 5 6 5 5 25
Total GFA m? 91,039 232,461 297,531 189,947 257,936 1,068,914
Annual GHG Emissions tonnes 2,178 1,453 980 227 1,515 6,353
GHGI kg/m? 23.9 6.3 3.3 1.2 5.9 5.9
GHG Reduction vs. Baseline % 23.6% 76.6% 87.5% 95.7% 81.0% 78.9%

6.4 DES GHG EMISSIONS

The comparison of the DES emissions to the baseline emissions are shown in Table 25. The combination of the
progressive development standards and the low carbon DES using open loop geoexchange and electric boilers
creates a GHG emission reduction of 88% compared to the baseline.

Table 25: Annual GHG Emissions Comparison to Baseline

Baseline GHG Emissions Low Carbon DES GHG Reduction .
.. Reduction (%)
(tonnes/year) Emissions (tonnes/year) (tonnes/year)
1 2,851 201 2,650 93%
2 9,054 976 8,078 89%
3 16,920 2,267 14,653 87%
4 22,194 2,593 19,601 88%
5 30,173 3,684 26,489 88%

While it is essential for cities to implement a Green Development Standard to ensure that new buildings are
built such that they limit the amount of GHGs that are emitted, a DES can actually reduce the amount of GHG
emissions rather than limiting new emissions. Existing buildings that are constructed to previous standards
would generally have a very difficult time implementing stand-alone low carbon thermal generation equipment
due to the size and technical complexity of the equipment. A connection to a DES can allow an existing building
to gain the low emission factor of the DES with the majority of the renovations contained within an ETS room
while actually decreasing the system complexity for building operators.

L
-’

ENERGY INC

Vancouver Ottawa Stockholm Vasteras

124

Toronto Edmonton Minneapolis



City of Kitchener Page 62 of 70
District Energy Study 2024-06-26

Due to the impact of providing low carbon energy to existing buildings, the DES would provide a GHG emissions
reduction of 42% compared to simply implementing a GDS for new buildings.

Table 26: Annual GHG Emissions Comparison to BAU

Aggregated Low Carbon

Aggregated BAU GHG Reduction
Emgifsiogns (tonnes/year) 2 IR (tonnes/year) Rl B
(tonnes/year)
1 2,178 201 1,977 91%
2 3,631 976 2,655 73%
3 4,611 2,267 2,344 51%
4 4,838 2,593 2,245 46%
5 6,353 3,684 2,669 42%

Table 27 shows the cumulative Low Carbon DES GHG emissions over the 30-year project timeframe, compared
to the Baseline and BAU emissions. It is important to note that while this analysis was done on a 30-year
timeframe, the DES is expected to remain operational for much longer than this and the cumulative savings will
only increase past the timeframe of this analysis.

Table 27: Cumulative GHG Emissions and $/tonne

Cumulative Avoided

Cumulative 30-year GHG Emissions with Low

Emissions (tonnes)

Scenario Carbon DES (tonnes)
Baseline 526,600 463,300

BAU 133,500 70,100

Low Carbon DES 63,300 -

Recalling the discussion of the social cost of carbon in Section 5.4.1, these avoided emissions result in $18 million
in averted damage compared to the BAU scenario, or $ 121 million compared to the Baseline scenario.

A

ﬁ . . . o

- [.L Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
125



City of Kitchener Page 63 of 70
District Energy Study 2024-06-26

7 OWNERSHIP MODELS
7.1 OVERVIEW

Variants of three ownership models have been used by DES’s worldwide and in North America:

1. Public —the City maintains ownership
2. Private — concessions or outright ownership by private entity
3. Hybrid —including joint venture (JV) or split ownership, a combination of the above models

In Canada, approximate breakdown of DES by ownership model is roughly:
e 30% Institutions
e 20% Publicly Owned
e 20% Privately Owned
e 30% Other — Crown/First Nations/Cooperative/Hybrid

Determination of the preferred, viable Owner/Operator model and governance is a prerequisite to developing
a DES. There must be an entity with a clearly defined structure that will be responsible for the project, raise
financing and enter service agreements with customers, whether it is the City/Region itself, an agency or
corporation of the City/Region, a Joint Venture (JV) or a totally private company.

An identified and credible DES Owner is essential for effective marketing. Prospective customers will want to
know the DES Owner’s precise plan for ownership and operating structure, or at least the most likely option, if
it is not firmly established at the time marketing activity commences. This is because customers are expected to
sign long-term service agreements naturally need to understand exactly who their counterparty would be and
who they can rely on to deliver this essential service.

The suitability of each of the three ownership models depends on the following factors:

e Management capacity and DE experience - is the City willing to allocate internal management staff and
is it interested in entering the DE utility business?

e Risk/Reward (degree of comfort with risk or risk aversion)

e Access to capital or cost of capital - is there willingness to raise all or any part of the necessary capital?
Involvement of private capital tends to be more costly. Public ownership may have access to
government grants and incentives that help to improve the business case and return on investment

Strengths and weaknesses of the other options are highlighted by a SWOT analysis in Table 28.
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Table 28: Ownership Models - SWOT Analysis

Weaknesses

Opportunities

Threats

L
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e Access to low cost
financing.

¢ Long term agreement,
stable partner.

e Access to government
grants.

e Alignment with other City
Departments and levels of
government

¢ Available capital for large
infrastructure project.
Management capacity
(internal resources) and

e No DES experience

Meets other goals and
objectives in addition to
business case such as
sustainability, economic
development, resilience.
¢ Leadership
Synergy with other
municipal projects and
objectives
¢ Risks: cost overruns,
performance issues
associated with
construction,
commissioning and O&M
costs.
¢ Market penetration
¢ Nuisance complaints

e Combines private DE
experience & capital with
City advantages, such as
access to senior
government grants

¢ Joint Venture (JV)
complexity with resultant
demands on management
time.

Split ownership found to
inhibit growth in Windsor
example

Monetize City advantages;
sell out when DES
established, using cash to
seed another DES project,
maximizing socio-
economic and
environmental values
Leverage industry
experience

Disputes due to different
goals

Relationship and RFP
process scrutinized for
fairness

| 100% Public Hybrid 100% Private

Private sector assumes all
risk, is most motivated,
minimizes government
interference

DES projects may not meet
private return/risk curve
without government
assistance

Create environment for the
DES to succeed

Realize socio-economic and
environmental values
without using City’s own
limited financial resources

Concessions inhibit
motivation to expand or
spend maintenance dollars

Toronto Edmonton

Vancouver Ottawa
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7.2 100% PUBLIC OWNERSHIP

Many successful DES system start-ups have begun with 100% Public Ownership. Table 29 outlines three
different types of private ownership models seen with examples of each.

Table 29: Public Owner/Operator Models

Description [ Bxamples |

* 100% municipal ownership and operation e Southeast False Creek (SEFC) NEU;
directly (through the engineering services e Strathcona County
department) e City of Surrey
e Prince George
e City of North Vancouver

¢ 100% municipal ownership and e Markham District Energy;
operation, through a subsidiary e Hamilton Community Energy;
corporation or existing public utility e City Calgary’s Enmax;

e City of Richmond Alexandra DEU;
¢ Lonsdale Energy Corp.
e Lulu Island Energy Company
® 100% municipal ownership with private * Revelstoke Community Energy
sector operation * Regent Park Energy Inc.

7.3 100% PRIVATE OWNERSHIP

Private DE systems have been proven to work in Canada with the largest district energy utilities'! being entirely
privately owned. Some of the DES’s may have begun as publicly owned or joint venture owned systems and
transitioned to private ownership. Table 30 outlines two models that have been successfully implemented, along
with examples.

11 The qualifier “utility” is to distinguish this business model from campus systems owned by universities, industries, the
military or other government organizations.
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Table 30: Private Owner/Operator Models

| Model | Description [ Examples

* 100% private ownership and operation — ¢ Enwave (Toronto, London, Charlottetown,
commercial utility model Windsor, Chicago, Los Angeles, Houston, New
Orleans, Seattle, Las Vegas, Portland)
¢ Creative Energy (Formerly Central Heat)
e Corix (University, Dockside)
¢ Sudbury District Energy (Toromont)
e Cornwall District Energy
¢ Energir Urban Heating and Cooling (Veolia
North America — Montreal)
e River District Energy
® 100% private ownership — campus e Mirvish Village, Toronto — West Bank +
systems by real estate developers Creative Energy in Toronto
¢ Drake Landing Solar Community, Okotoks -
e La Cite Verte, Quebec City — SSQ+

7.4 HYBRID

There are several examples of hybrid models that have worked because they suited specific local requirements
at the time. This is a pattern that might fit the City’s situation where the City may be interested in a part
ownership position in order to initiate the project and then hold that interest for as long as it proves useful to
ensure expansion to meet City goals for local economic development and GHG reduction. Many of these joint
ventures have moved, or are moving, to a single owner position as shown in Table 31; the split ownership model
is the least favorable option.

Table 31: Hybrid Owner/Operator Models

| Model | Description [ Examples

JV between a municipality and a private e Toronto Community Housing / Corix (now

sector company (the private sector 100% public)

company may provide operating expertise) e City of Subury / Toromont (now 100% private)
¢ Oval Village Richmond — LIEC / Corix

Split ownership and operation, the ¢ Windsor District Energy / Enwave
municipality owning and operating the

distribution systems with private sector

owning and operating Energy Centre
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8 RECOMMENDATIONS AND NEXT STEPS
8.1 RECOMMENDATIONS

Based on the results of this feasibility study, the City of Kitchener has an excellent opportunity to establish a low
carbon District Energy System in the downtown core. The unique geology of aquifers beneath the City allow for
the use of open loop geoexchange, which can be used reliably year-round for both heating and cooling resulting
in a GHG reduction of 88% compared to the baseline i.e. projected emissions should buildings continue to be
constructed to current energy and emission requirements and install individual heating and cooling solutions.
Two energy centres on publicly-owned land create good phasing of capital and allow for significant system
redundancy. It is highly recommend that the City of Kitchener pursue the establishment of a state-of-the-art
District Energy System in the downtown core.

8.2 NEXT STEPS

1. Refine the ownership model, business case, and develop business plan and marketing strategy including
confirmation of KU/City’s role in the DES based on the information known today.

As part of this, it will be important to understand the funding and grant options available for each of the private
ownership, public ownership, and private or hybrid ownership models. Discussions between the City of
Kitchener, the Region of Waterloo, and the various utilities should be held in a structured environment. Joint
venture discussions with district energy providers and other private firms that could be interested in having an
equity partnership in the DES should also be pursued. Infrastructure investment firms should be solicited to
provide structures in which they would be amenable to partnering with the City, and what debt/equity they are
open to providing.

2. Refine the DES concept through detailed schematic design, including any project phasing and loads,
capital, and O&M costs.

This will including developing constraints for the stand alone energy centre on the Bramm site and the
connections to the anchor customers. It should also include further defining the locations of each of the open
loop geothermal wells in the ROWs, public lands, park lands, and green spaces.

3. Develop a draft rate structure that will be used to obtain anchor customer commitments through
memorandums of understanding (MOU).

The more detailed technical design will allow for greater certainty on the business case and the capital recovery
required. The rates will be evaluated for competitiveness with BAU.

4. Develop a ‘DE Ready’ building standard and a ‘DE Corridor’ right-of-way (ROW) standard.

This will allow for new buildings and infrastructure projects to be constructed in a manner that is complementary
to DE infrastructure and will minimize the work required to connect these new buildings to the DES, as well as
streamline the coordination required for the pipe installation in new developments. Providing incentives to
developers to connect to the DES — such as what is currently being done in the City of Toronto and the City of
Markham — should be investigated.

<F
- [.L Toronto Edmonton Vancouver Ottawa Minneapolis Stockholm Vasteras
130



City of Kitchener Page 68 of 70
District Energy Study 2024-06-26

5. Proceed with developing a dedicated energy centre at the Bramm Works Site

Building an energy centre at the Bramm Works site in a dedicated building is preferred and simplifies
construction and coordination of the surrounding developments. This energy centre will be the anchor of the
City of Kitchener low carbon DES, and the system will grow outwards throughout the downtown core.

In addition to these next steps, it will be equally important to continue to market District Energy and to work
continually to engage all stakeholders in this exiting project. There should be significant emphasis on the fact
that the City of Kitchener has a unique opportunity for a low carbon District Energy System due to the large
aquifer that can be leveraged as an energy source. Stakeholders should be identified early and be involved
continuously through tours, workshops, and shared experiences, and a clear message to the community about
the benefits of District Energy and why the City of Kitchener is choosing to pursue it should be developed.

Education is a large barrier to the uptake of District Energy. Its history, application, utility structure, resiliency
standards, etc. are generally unknown to the communities where it would be the most beneficial. With strong
partners and stakeholders such as the University of Waterloo and Conestoga College, there is an important
opportunity to incorporate a District Energy education component to the first Energy Centre slated for the
Bramm site. The proximity of this site to the downtown and civic campuses makes it an ideal opportunity to
increase the value of the DES to the community above and beyond the numerous concrete benefits.

A significant factor in the successful development of a DES is having a “champion” at the City and Region who
can lead the effort both internally and externally. Having someone who understands DE and its benefits well can
help all parties understand what can be done to limit the barriers to implementation, and help internal and
external stakeholders along the pathway to implementation.

Site tours to successful District Energy Systems in Toronto and Markham should be arranged to create greater
familiarity with how these systems are integrated into a community.

The Grand River hospital should be asked to participate as they represent a large heating and cooling potential
which could assist with connecting additional customers as new buildings or developments are built east on King
Street from the Bramm site.

8.3 THE ROLE OF THE CITY AND REGION IN DISTRICT ENERGY

8.3.1 LEAD BY EXAMPLE: MUNICIPAL & REGIONAL BUILDINGS
e Connect all municipal and regional buildings and mandate connection of all buildings constructed on
public lands. Focus should be on new City/Regional developments with review of existing buildings in
line with capital replacement or deep retrofit plans.

8.3.2 LEAD BY EXAMPLE: PUBLIC BUILDINGS - PROVINCIAL, FEDERAL, UNIVERSITIES
e Connect with provincial, federal, including institutional and hospital partners and public entities on the
goals for District Energy.

8.3.3 LAND/POLICIES/EASEMENTS/ETC.
e Green standard incorporating policy and language to require considering proposal to connect to DE, i.e.
could include mandatory connection in DE zones, DE readiness, proof of alternative low carbon measure
e Incentive to connect
e Revamp right-of-way standard details to accommodate DE piping and reduced separations
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e Options for routing piping within Region/City lands or underground garages outside of ROWs

e Options for locating open loop wells on public landscaped areas in the Civic, Bramm, Multimodal Hub
areas contingent with permitting

8.3.4 EDUCATE: ALIGNMENT OF CITY AND REGIONAL GROUPS
e Create learning opportunities and alignment of goal on climate action initiative including district energy.
e Understanding the purpose and requirements for all city departments with respect to district energy:

roads, infrastructure, parks trails, planning, policy, snow clearing, etc. to identify synergies, impacts and
potentials.

Thompson, Sue. Flickr, June 2 2014.
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APPENDIX A - SUMMARY OF BUILDINGS WITHIN STUDY AREA

Removed for public release.

APPENDIX B - BAU CAPITAL/OPERATING COSTS

Removed for public release.

APPENDIX C - LOW CARBON DISTRICT ENERGY CONCEPT DRAWINGS

Removed for public release.

APPENDIX D - CASHFLOW AND FINANCIAL MODELLING

Removed for public release.

APPENDIX E - SALAS O'BRIEN GEOTHERMAL REPORT

A
"FVB Toronto Edmonton Vancouver Ottawa

[.L Minneapolis Stockholm Vasteras

133



/

Staff Report i

Development Services Department www.kitchener.ca

REPORT TO: Climate Change and Environment Committee

DATE OF MEETING: October 17, 2024

SUBMITTED BY: Natalie Goss, Manager of Policy and Research, 519-741-2200 ext.
7648
PREPARED BY: John Zunic, Senior Planner, 519-741-2200 ext. 7685

Tim Donegani, Senior Planner, 519-741-2200 ext. 7067

WARD(S) INVOLVED: All Wards

DATE OF REPORT: October 1, 2024

REPORT NO.: DSD-2024-423

SUBJECT: Kitchener 2051 - Official Plan Project Update

RECOMMENDATION:
For information.

REPORT HIGHLIGHTS:

The purpose of this report is to inform the Committee of Kitchener 2051, the City’s new
Official Plan project.
The key finding of this report is that the development of Kitchener 2051 is well underway.
The delivery of the initial phase of work sees the project divided into five distinct studies:

o Engagement;

o Population and Employment Forecast Update and Housing Needs

Assessment;

o Non-Residential Technical Background Study;

o Growth Scenarios Study; and

o Climate and Energy Technical Background Study.
Each of these five studies will assess existing conditions and provide recommendations
for how the City should move forward, in alignment with corporate goals and objectives.
City staff will be responsible for development the new Official Plan document, informed
by the deliverables and outcomes of the five studies referenced above.
There are no financial implications arising from this report
Community engagement is currently underway and includes numerous ways of
reaching community members and collaborators. The use of a Community Working
Group is a core component of the community engagement approach for this project.

BACKGROUND:

The City of Kitchener is preparing a new Official Plan (OP) — referred to as Kitchener 2051.
An OP is a document that shapes the way a city grows and develops. Provincial legislation,
specifically the Planning Act, sets out what an OP can do, including:

¢ Directing growth and change, mostly related to how land and buildings are used,;

*** This information is available in accessible formats upon request. ***
Please call 519-741-2345 or TTY 1-866-969-9994 for assistance.
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e Guiding decisions on land use, development, transportation, physical and community
infrastructure, and more;

e Implementing the City’s vision, established through the Strategic Plan; and

e Providing direction for implementing tools like the Zoning By-law.

The existing City of Kitchener OP was adopted in 2014 and has positively shaped growth
and development across the City over the last decade. A new OP is needed to respond to
current and future conditions and trends. Kitchener is growing fast and facing city-building
challenges like the housing crisis, pedestrian and cyclist deaths and injuries, inequity,
climate change, social isolation and how to pay for aging infrastructure and city services.
The City is also presented with opportunities like new mobility technologies, a young and
highly skilled workforce, strong neighbourhoods and communities, a rich and diverse
culture, and a growing desire for urban connection.

Kitchener 2051 presents an opportunity to tackle these issues head-on, ask big questions,
and prepare for an uncertain future. It should reflect the City’s values and aspirations for
what it can become — a thriving city that offers well-being, potential and quality of life, for
everyone. Kitchener 2051 will address conformity with Provincial policy and legislation and
the Region of Waterloo OP, alongside recently completed plans for the City, such as
Housing for All, Places & Spaces, and Cycling & Trails Master Plan, to set out a forward-
thinking and contemporary city-wide policy framework.

REPORT:

The City is a community of approximately 280,000 residents and is the largest city in
Waterloo Region, which is home to more than 650,000 residents. The City adopted its
current OP in 2014. Since that time, there have been many changes to Provincial planning
legislation and policies. In 2024, Regional Official Plan Amendment No. 6 (ROPA 6), the
Region’s Municipal Comprehensive Review, was approved by the Province. This Municipal
Comprehensive Review forecasted growth for Kitchener to 2051 and sets key growth
management policies.

The City’s current OP forecasts 319,500 people and 132,500 jobs by 2031. Kitchener 2051
will determine where and how Kitchener will grow to accommodate the 2051 population
forecast of 409,200 people and 170,500 jobs, as identified in the Region of Waterloo Official
Plan (ROP).

As part of developing the new OP, City staff divided the project into five distinct studies
within the overall Kitchener 2051 project, each with their own separate consultant teams.
The five distinct studies include:

Engagement;

Population and Employment Forecast Update and Housing Needs Assessment;
Non-Residential Technical Background Study;

Growth Scenarios Study; and

Climate and Energy Technical Background Study.

Engagement
The engagement workplan is informed by the following principles, which will guide

conversations with the community and collaborators:
1. Provide meaningful opportunities to shape the plan
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Build community capacity for informed engagement

Build trusting relationships

Strive for Representation

Elicit a broad range of ideas and go deep on the interesting ones

abrwn

Community Working Group

Kitchener 2051’s engagement approach is centered on the establishment of a Community
Working Group. City staff sought a diverse group of individuals that represent the
demographics of Kitchener (and look like the Kitchener of tomorrow), each of whom will
bring unique perspectives to this process. The Community Working Group will learn about
what the City needs to consider through the process of developing a new OP, and
collaborate with City staff and consultants to meaningfully shape the recommended policies.
The Kitchener 2051 community working group application process received nearly 150
applications from across all wards of the City. A selection committee made up of two staff
and three community members reviewed the applications based on equity and
representation considerations, interest and experience in city building issues, and
community connections. In the end, 30 individuals were selected to form the Community
Working Group. The Community Working Group will meet on a monthly basis to stay
informed of the project and when applicable, provide input to shape and inform future
deliverables and community engagements.

Population and Employment Forecast Update and Housing Needs Assessment

This study will look at updating the population and employment forecast for the City of
Kitchener in light of recent changes impacting the City.

The study will also develop a new Housing Needs Assessment which will identify housing
needs in terms of type (single detached dwellings, apartments, and everything in between),
tenure (rental or ownership) and affordability (suitable homes that all kinds of households
and incomes can secure by spending less than 30% of their income on housing).

Non-Residential Technical Background Study

The Non-Residential Technical Background Study will inform the development of the City’s
new OP to ensure that the City’s neighbourhoods are complete communities, with access
to a range goods, services, and amenities that enhance the quality of life for residents. The
study will also assess matters of compatibility between industrial and sensitive uses, and
provide recommendations around the future of local employment lands in the City.

Growth Scenarios Study
This Growth Scenarios Study will focus on the ways in which the City can accommodate the
population and employment growth forecasted by 2051.

Climate and Energy Technical Background Study

Of particular importance and relevance to the Climate Change and Environment Committee
is the Climate and Energy Technical Background Study. The City of Kitchener has ambitious
goals of advancing community energy solutions in pursuit of climate, economic and energy
security objectives. In 2018, the Region of Waterloo, area municipalities, and local energy
service providers approved the Community Energy Investment Strategy (CEIS). Its goal is
to improve the Region’s economic competitiveness and quality of life through the
coordination of targeted energy investments. City Council declared a Climate emergency in
2019 and directed continued support of corporate and community climate initiatives to
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reduce greenhouse gas emission by 80% by 2050. The CEIS seeks to integrate economic
and environmental thinking and transform the energy system of the region.

Transform WR is Waterloo Region’s community-wide response to the global climate crisis
and is led by ClimateAction WR, in partnership with the Region of Waterloo, City of
Kitchener, other local municipalities and organizations. The strategy outlines the collective
long-term strategy to achieve an 80% local greenhouse gas emission (GHG) reduction
target (based on 2010 levels), and identifies local action needed to reduce our emissions by
30% by the year 2030.

The Study will provide strategic direction on how the OP must be positioned to achieve an
80% reduction in GHG emissions by 2050, support future climate mitigation and climate
adaptation initiatives, and support the transition to a low carbon community.

Project Timeline and Next Steps

Kitchener 2051 has set an ambitious timeline, with a new OP proposed to be presented to
City Council for a decision in early 2026. The project timeline includes robust community
and collaborator engagement throughout.

2024 — In 2024, the focus will be on initiating the technical background studies, establishing
the community working group, and undertaking broad community engagement on the
technical inputs of the Official Plan.

2025 - In 2025, City staff will begin drafting a new OP that will be informed by community
and collaborator conversation from 2024 and all of the technical studies. There will be
continuous engagement with the community working group, community and collaborators
on the policies that form Kitchener’s new Official Plan.

2026 — In early 2026, a new OP will be presented to Council for a decision.
Throughout 2025 the Kitchener 2051 project team will share updates on this work and will

have specific conversations with CCEC on the Climate and Energy Technical Background
Study.
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