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We are a broad coalition working together to electrify buildings in British Columbia in order
to reduce their climate impacts and reliance on fossil fuels.
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Carbon pollution limits and reporting for existing large commercial and multi-family buildings

Initial Regulation Timeline

Initial Year Regulation

2023 Annual energy and carbon reporting:
Commercial = 9,290 m? (100,000 ft?)
2024 Annual energy and carbon reporting:

Commercial 2 4,645 m? (50,000 ft?)
Multifamily = 9,290 m? (100,000 ft?)

2025 Annual energy and carbon reporting:
Multifamily > 4,645 m? (50,000 ft?)
2026 GHGI limits come into effect for commercial office and retail buildings 2

9,290 m? (100,000 ft?):
Office = 25 kg CO2e/m?/year
Retail = 14 kg CO.e/m?/year
2040 GHGi limits for Office and Retail 2 9,290 m? (100,000 ft?):
0 kg CO2e/m?/year
Heat Energy Limit for Office and Retail = 9,290 m? (100,000 ft?):
0.09 GJVm?3/year

April 25, 2022



Metro Vancouver Discussion Paper

Potential approaches for managing GHG emissions from large buildings

Design Elements

The following are key considerations for developing
an approach to reducing emissions from large
buildings:

Reporting Requirements: Type of data reported
and frequency of reporting.

Setting and Phasing-in GHG Emission Limits:
Initial GHG emission limits based on research and
analysis, future interim limits based on analysis

of reported data from various types of buildings.
Limits would be phased in over time for various
building types, depending on their capacity to
implement changes.

Compliance Pathways: The ways in which a
building owner may be able to achieve compliance
with the emission limits.

June 2022

Compliance
Pathways

Setting and
Phasing-in
GHG Limits
MANAGING
LARGE BUILDING
Reporting GHG EMISSIONS

Requirements

Exemptions
and Flexibility

Cost and
Support

« Exemptions and Flexibility: Exemptions or
more flexible requirements for certain building
types or circumstances.

» Cost and Support: Technical support would be
available to assist building owners with planning
for cost-effective transitions to zero-emission
technology. Program fees would be designed
to support the achievement of health and
environmental benefits from emission reductions,
promote continuous improvement, and recover
costs of program development and compliance
promotion based on the established principles of
discharger-pay, equity, and fairness.
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If you're interested in decarbonization planning, you may be interested in .....

CASE STUDY CASE STUDY

Decarbonization of
Commercial Domestic Hot

Water System

Sep 2021

| Deep Emissions Retrofit
, // of a 1968 Office Tower

Nov 2021

BUILBINGISUS | AINABILTY &
RESILIENCE GUIDE |

A GUIDE OF MITIGATION, ADAPATION & RESILIENCE
STRATEGIES FOR BUILDING MECHANICAL SYSTEMS.

L DEEP ENERGY RETROFIT
i) Bl PROCUREMENT GUIDE

zebx.org/resources

M| |

/\MM”'W (U J/
“ ([I\_t_“_‘” .

DIALOGUE SERIES ! 2ebx

{ BCHydro
Power smart

oV
%> CITY OF
VANCOUVER

Deep Emlssmns

= Best Practices for Large Buildings

Past Event: Sep 21, 2021




Tell us about yourself

Three-part anonymous poll
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Who is BOMA BC?
FOUNDED

BC’s largest commercial Industry HE
real estate association Value
Employing in BC
OUR MEMBERS
Represent Own or manage
of BC’s commercial of BC’s commercial

real estate professionals real estate Bom

BRITISH COLUMBIA
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Audette

BOMA BEST

BUILDING CERTIFICATION
PROGRAM

CLIMATE ACTION PROGRAM

<©-EnergyTraining Track

for BUILDING OPERATORS tlllty tracking system
1 by PUM

GREATERVICTORIA

2030

DISTRICT

i sofiac

energy performance

BRITISH COLUMBIA
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ASES @istmyms b mwmse S b b oL L FEB. 1, 11:30 AM - 1:00 PM PST
‘ ' 1035 W. PENDER ST, VANCOUVER BC + ZOOM

The Importance of
Existing Building Building Recommissioning

Case Studies on
Electrification

RETROFIT FINDINGS FROM: E
HSEC CANADA BUILDING

Commissioning ] and Optimization
Essentials | BOMA"

AND HARBOUR CENTRE ' i

03/28/23 | 11:30 AM - 1:00 PM PDT Prism CIET e e
200 GRANVILLE ST, VANCOUVER BC + ZOOM BN i

ENGINEERING

NOV 16™/22 | 10:00 AM - ZOOM
FREE FOR ALL BOMA BC MEMBERS

Funding Decarbonization
Projects With Minimum
Hassle and Risk

BEST®
How to organize your resources
& achieve a high score!

Tuesday, Dec. 13", 2022 | 10 AM - 11 AM PST | ZOOM

&
W v T— lurnLeaf oy ez M sofiac

EDUCATION SESSIONS AND SEMINARS =~ BOMA




RESOURCES FOR BOMA MEMBERS

Harbour Centre - Data Centre Heat Recovery Chiller 609 Granville Street - Chiller Upgrade Case Study Evergreen Community Health Centre - Make-up Air
Case Study PREED Y. TH

Unit Electrification Retrofit Case study

BOMA BC Building Tuné-Up Program Case Study k4
Airport Exscut ive Park, Richmand m
g g DEEP ENERGY REEE?[EP
o ENT
Existing Buliding Commissioning | | Recommissioning of o B-closs, low- PROCUREM
{EBCx} Cose Study rise office bullding in Richmond, BC
FROJECT SUMMARY

Buliding Marmse Type: Aapor Exscuthes Pork 814, 2 iiorey olfce Duiking. 7.17039, m
yoor budl in L¥81, This fociity & one buiding of o lowme office park,

Locolion: Richmond, BC

Project: BOMA BC {Bulding Owners ond tanogen Associalion] Bulding Tune-Ugo
Progrom; on exsting bullding commissioning progrom primarily koegefing the building
oufemafion syikems (BAS) of B.& C Clal properss.
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2030

DISTRICT

Welcome

The 2030 District is located on the land of the lekWenan and
WSANEC People, including Esquimalt and Songhees Nations,
and lekwanan, WSANEC and Coast Salish territories.
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The Greater Victoria 2030 District became an Established
Dlstrlct in January 2021

Hosted by BOMA BC, fundmg from mumc1pal partners
energy utilities, and now Vancity

Partnerships with academia, government and private sector

ik University
&) of Victoria

Bom Van Clty - FORTIS BC

BRITISH COLUMBIA afmné

THE CITY OF

VICTORIA




We are part of a - 2030
growing network - IR

24 Established Districts
with over 580 million
square feet of
property, and over

1,400 member
organizations



CBRE

INTERNATIONAL

CUSHMAN &
WAKEFIELD

Greater Mictonia 2030
Ostnct:
o 4millionsft.
o 44hldings
o 13 property mangers

Voiou Saeh Crem

| CENTRAL WALK |
S AV FAIR 1‘RPG

Jawl Properties SHAPE
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VICTORIA ‘ TOWNLINE




Greater
Victoria
2030

District
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GREAIERVCTOHLA,

2030
2030 Network Targets — driven by Architecture 2030

(Original Targets)
i ﬁ 0. 0 0O 0O O

10% 20% 35% 50%
ENEREY 2015 2020 2025 2030

nm-l%m [ 00 wém

10% 20% 35% 20%
WareR 2015 2020 2025 2030

oy £ N, P ; =

OO OO O O
[L:|—|';]J| e . —a e . S S

10% 203 35% S0%

TRANSPORTATION
CARBON 2015 2020 2025 2030

“Designated urban areas committed to meeting the energy, water, and transportation
emissions reduction targets of the 2030 Challenge for Planning.” 11



Beyond 2030

2030 Districts are committed to eliminating emissions:

Building Building Transportation
Energy 6 Water ﬂ GHG
Consumption Consumption Emissions

to zero by 50% to zero

by the year 2040

12

GREAIERVCTOHLA,

2050

DISTRICT



GREAIERVCTOHLA,
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2030 District Member Benefits & Services

i fyn 22 e 53

BENCHMARKING GUIDANCE, FORUM FOR POOLED COMPLIANCE WITH
AND TRACKING TRAINING + COLLABORATION + PURCHASING FUTURE
PERFORMANCE SUPPORT LEARNING REGULATIONS

quﬁ L 4

“FUTURE COMPETITIVE
PROOFING” ADVANTAGE
BUILDINGS
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Energy & GHG emissions benchmarking and energy
studies

= Actual EUI . Actual GHGI sse SOE line EUI

-

E

- = 80% line GHG! - - 50% line GHGI £
o

L an

]

-

- - - _ - - o

nits of ekWh/m? - Energy Use Intensity

Relative u



Topics:

Resiliency

BOMA BC Climate Action
Program

Electrification opportunities
Smart Buildings
Tenant Engagement

Municipal Zero Carbon Building
Policies

EV Charging
Utility Program offerings

EV market
updates/opportunities

Building Benchmark BC
Jawl Properties tour
PACE

Member
Meetings

GREATERVICTORIA

2050

DISTRICT




resilience to climate change by

: . LROAR Improve commercial buildings'
ESILIENCY TOOL i =es

In partnership with: With funding from:

%%% University real estate
of Victoria - foundation
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Annual Progress
Report 2022

Network of major Greater Victoria
buildings charting the path to zero
emissions

Lecal bulldings have madae substantial cuts in a shortl timealframe,
are taking up Innovative systems

ARE B | Ay | I e A AL MW B

Community Energy Assoclation CEQ Dale Littlejohn presented the award to
District of Saanich Councillor Ned Taylor (left) and City of Victoria Mayor Lisa
Helps {right).
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Research towards
Decarbonization Planning

Energy In Cities group
ReBuild initiative

N

Universit . .
of"\',‘fﬁ{éL.Z https://rebuild.uvic.ca/




ReBuild Initiative

e Lead by Dr. Ra

e Hosted at the
of Victoria
e Teamof 18

oh Evins

Jniversity

 Post-doctoral
researchers

 (@Graduate students

* Technical support

[N : S
- Wl S
‘\ ;;\ S
(5 ; /'/‘ .

; i
https://www.uvic.ca/news/academics/2022+rebuild-energy-efficiency-buildings+news




ReBuild Initiative

Eesearch activities
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Preserve and rehabilitate built structures using

Lifecycle and resiliency assessment
framework

A-11

Renewal and regeneration inthe Christine Lintott

A-12 R _ _ the processes af renewal and regeneration found
built enviranment Architects .
0 by e
Retrofit decision analysis ; ' i
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ReBuild Initiative

Research acrtivities
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Agenda Today

A. Research Highlights
1. Model Calibration
2. Sensor Data at Scale
B. 2030 District Support
1. Target-setting methodology
2. Deep energy studies




Example 1: Energy Model Calibration

Procedures for
Commercial Building

* How can we guantify the confidence in e o
our calibration results? -
 How much information gain does our AP
available data give us?

ASHRAE Guideline 14-2014
(Supersedes ASHRAE Guideline 14-2002)

Measurement of Energy,
Demand, and Water
Savings



Example 1: Energy Model Calibration
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Example 2: Sensor Data at Scale

e How can we utilize smart building data at scale?
e (Canroom temperature data give us hints about the building

characteristics?
* How much information does room temperature contain?

* Indoor thermal prediction * Envelope performance * Suggested retrofitting




Example 2: Sensor Data at Scale

dT;, . . . | .
Cw(f) = Qin(1) + Q1) + Q0i(1) — E(Tm(f) — Loy (1)) = Qyen(1)
§
O(t) = ,eRC h

20

Indoor Air Temperature
N
o
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195

19

7PM - 6AM (Interval: 5min)




ReBuild x 2030 District

1. Energy and GHG
benchmarking and target
setting.

2. Energy study procurement
and management.

3. Ground-truthing research
developments.




ReBuild x 2030 District

1. Energy and GHG
benchmarking and target
setting.

2. Energy study procurement
and management.

Capital Plan

|

Energy and
GHG Target

Decarb.

Planning

T

Deep Energy
Retrofit
Pathway

Energy Audit




ReBuild x 2030 District

Energy and

Translating “50% Savings” to GHG Target |
“X kgCO2e/m2” I

Guiding Principles:
* (Consistent

* Rigorous

* Flexible

* |nclusive
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A carbon reduction
plan for every
building




Scalable carbon planning:

a case study

« 200 buildings

- Mixed use types

- Want to layer carbon into
CAPEX plans

- Looking for scalable project
levers

""""""""""
‘‘‘‘‘
----------



Challenges

 Lack of capacity & expertise

- Budget constraints

- Incomplete operational data

 Not sure which projects scale
across portfolio




Optimizing
incremental spend
Is the bottleneck.



Graduated Intelligence

- Delivering the right

insights at the right time.




Graduated Intelligence

Portfolio tier journey.

\ 4
\____ 4
-
v



Graduated Intelligence

Decarbonization Roadmap

Reveal projects &
transition costs for every
building.




Graduated Intelligence

Inputs:
Address, use type, GFA.
+
Building feature recognition.




Graduated Intelligence

Output:
Partially validated
decarbonization plans for
each asset.




Graduated Intelligence

Building tier journey.

\ 4
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-
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Graduated Intelligence

Turn every retrofit into
carbon reduction project.

Low Carbon Upgrade Costs
Project Name Like for Like Cost ($ CAD)
(5 CAD)
Include Energy Recovery During . -
£26 Million £23 Million
AHU(=s) Replacement
Increase Roof Insulation to RG0 5176 Million 5128 Million
Install Advanced Glazing (T R8) £2 Million £2 Million

Install Air-Source Heat Pump Sized
to Replace the Chiller and
Supplement/Replace Boiler

Install a Micro Combined Heat and
Power System for Domestic Hot
Water

Install a Mo-Export Rooftop PV

£725 Thousand

£11 Million

£507 Thousand

£569 Thousand

%14 Thousand 50
System
Install DGV Controls 58 Million 50
Install Domestic Hot Water Ambient . .
£15 Million £4 Million

Air-Source Heat Pump




Graduated Intelligence

Low Carbon Upgrade Costs

Like for Like Cost ($ CAD
($ CAD) r ost (5 )]

Project Name

Input:

'20 Qs’ about type, size,
and age of equipment
+
Building attributes.

Include Energy Recovery During

AHU(=s) Replacement

Increase Roof Insulation to R60

Install Advanced Glazing (T RE)

Install Air-Source Heat Pump Sized
to Replace the Chiller and
Supplement/Replace Boiler

Install a Micro Combined Heat and
Power System for Domestic Hot
Water

Install a Mo-Export Rooftop PV
System

Install DGV Controls

Install Domestic Hot Water Ambient

Air-Source Heat Pump

$26 Million

£176 Million

£2 Million

5725 Thousand

11 Million

%14 Thousand

58 Million

$15 Million

$23 Million

£128 Million

52 Million

%507 Thousand

$569 Thousand

S0

50

54 Million



Graduated Intelligence

Output:
Validated CAPEX plans

$14 Thousand 50
System
focused on carbon .
Install Domestic Hot Water Ambient . .
£15 Million £4 Million

reduction.

Low Carbon Upgrade Costs
Project Name Like for Like Cost ($ CAD)
(5 CAD)
Include Energy Recovery During . -
£26 Million £23 Million
AHU(=s) Replacement
Increase Roof Insulation to RG0 5176 Million 5128 Million
Install Advanced Glazing (T R8) £2 Million £2 Million

Install Air-Source Heat Pump Sized
to Replace the Chiller and
Supplement/Replace Boiler

Install a Micro Combined Heat and
Power System for Domestic Hot
Water

Install a Mo-Export Rooftop PV

Air-Source Heat Pump

£725 Thousand

£11 Million

£507 Thousand

£569 Thousand




Outcomes

. Strategic portfolio plan
- Site-specific roadmaps,
portfolio-wide visibility
- Retrofit options analysis beyond

like-for-like




Lessons learned - BC project levers

S/tonne

Variable speed drives

Heat pumps
(space & water heating)

Exhaust air heat recovery




Enabling consultants '

. Audette streamlines data capture *
« Move further up value chain
« Unlocked to highest value

- Deep Investigation

- Design & implementation



A carbon reduction
plan for every
building




Levelling Up

Typical ASHRAE L2 Audit:

Like-for-like replacement
High-efficiency

System upgrades

Low payback period

Deep Energy Audit:

Set target
Integrate capital plan

|

Decarb.

Planning

T

Energy Audit




GHG Reduction Pathways |
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GHG Reduction Pathways
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Net NPV ($/m2)

GHG Reduction Pathways
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Controls
Retrocommissioning
System Upgrade
Electrification
Lighting
Renewables
Envelope




Net NPV ($/m2)
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Net NPV ($/m2)

Type

e Controls
Retrocommissioning
System Upgrade
Electrification
Lighting
Renewables

¢ Envelope

GHG Reduction Pathways
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Net NPV ($/m2)

Due for

Replacement
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GHGI (kg/m2)

10

Controls
Retrocommissioning
System Upgrade
Electrification
Lighting
Renewables
Envelope




GHG Reduction Pathways

Met Present Value ($/m")
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Low-rise Office
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https://portal.cagbc.org/cagbcdocs/adv
ocacy/2021_CaGBC_Decarbonization-
Retrofit-Costing-Study 2DEC21_EN.pdf




Energy and
GHG Target

Questions?

Capital Plan

W
Decarb.

Planning

T

Energy Audit

Deep Energy
Retrofit
Pathway







ZEBx Decarbonization
Commercial Buildings \w

Karen Jawl




Sustainability

Since 2007, Jawl Properties has been committed to reducing the
environmental footprint of its portfolio with a focus on mitigating
climate change, conserving natural resources and reducing utility
consumption and the associated costs for our tenants.

We believe this is a fundamental part of being a leading landlord but
more importantly we believe it is the right thing to do for current
generations and the ones that follow.



Sustainability Goals

o) Re_ uce e\n\%g :

management by 2
effective energy mane
e Reduce GHG

\

. management.by 20 Sing: I
" natural gas service
consumption at existing lings, pursui ng c pst-effective "OptioNE

Solution, purchasing .
natural gas consumption.

for load switching, anc
renewable natural gas for 2

%.



Carbon Footprint

Our biggest priority is reducing our carbon footprint. We initially set a
target to reduce GHG emissions per square foot by 40% (compared to 2007
baseline) by 2030. We achieved this target in 2021 and accordingly updated
our target to reduce GHG emissions per square foot by 60% (compared to
2007 baseline). We are on track to achieve this objective.

GHG Emmissions Intensity per Sq.Ft.

2021 BC Average JPL 2007 GHG JPL 2022 GHG JPL 2030 Target GHG
for Office Buildings Emissions Intensity Emissions Intensity Emissions Intensity




Carbon Reduction Road Map

1.  Energy Audits & Equipment Inventories

2. Building Controls
e 20-25% reduction in energy consumption
e Payback Period < 5 years
e ROI 18-20%

3. Proactive Planning for Capital Replacement
 Where can we reduce, where can we electrify?




Carbon Reduction Road Map
Continued...

1. Renewable natural gas for a portion of
consumption.

2. All new office buildings constructed since 2008
have achieved a minimum of LEED Gold
Certification and primarily use clean hydroelectric
power supplemented with heat re-capture,
geothermal and solar PV.

3. In 2020 Capital Park was ranked 2nd and The
Rotunda was ranked 3rd in the Province for GHG
Emissions Intensity by Benchmark BC.



Sample Initiatives

® Controls programming (reduce waste)
e Use controls to optimize use of heating
e Minimize use of back up boilers

® Replace gas boilers with electric heat pumps

® Envelope upgrades (part of regular capital
replacement cycles)

@ Electrify water heating

e Converting gas domestic hot water heaters to CO2 heat
pump water heaters.



Decarbonization Challenges

@ Strict financial argument is trickier
e But consider the long term

® Heat pump technology is evolving
e Financial incentives are improving
e Technology is improving
e Need to be able to deal with more temperature extremes

® Needs more advanced planning
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