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Construction
3 & Demolition
Industry Moves
Forward in BC

| CWM L

spring 1999

Recovered
timbers at the
new DEMXX site 3
in Parksville EEREar e

Do Used Building Materials
Mcasure Up? ‘

Only good for making a composter or dog house?
Think again. Welcome to a quickly growing business in
BC: deconstruction and sales of recovered materials.

Deconstruction means removing valuable and use-
able fixtures and building materials before or instead
of demolition. As tipping fees and environmental values

al ¢ omas Mueller
;ﬁjlayl%& the B.C. Ministry of the

Environment organized a symposium to explore
“how demolition waste could be managed in a

, manybuildings aredemolished
proper removal of hazardous or
materials and without significant

e and recycling of demolition materials.
2 symposium attempted to address these

Thrift
Hit the I

A cooperative of
Victoria thrift stor
ting together to re
able and other sal
The project, called Boo
salvage high grade disc
provide job training in t

Thrift stores involved
St.Vincent de Paul, Goo
Women in Need and Pe
nity Services. These or
working on Bookends
Economic Development
(CEDCO) under the nam
Circle Co-0p.”

Salvage Circle will re
tonnes per month of use
contract with Regent R
will be sorted based on
will have their bindings
the pages sorted by pap
sale back to Regent. Th¢

ssible strategy forachieving both the
per management of hazardous materials and
aximum diversion of building materials

veloping aprovincial strategy.
g key barriers were identified,

ction,

ulations which may not permit
Iding materials,
zi_l!l‘lémnfhazardous

W

K
derationin the permitting and

Developing a Decongs

Strategy for BC
BRI .

S TTTRR—

truction

.:hI:::r:L?saiLk;t:t:or ;alvaged materials.
support fordeconstru?:rt‘i:ess:owed s
number of solutions for de: . 'fecomme.ndgd
eloping a provincial
strate'gy. The Deconstruction/Demolition
Planni n_g Committee hasreviewed the recom-
mendations andis nowactively pursuing the
following initiatives:
M the expansion of membership on the Plannin
Committee to include representatives from al
relevant sectors,
M the organization of up to five regional
symposia by June 1999 to discuss the
implementation of recommended solutions
with affected stakeholder groups,
M the completion of a discussion paper (base
on the Symposium summary report) to be
used as a resource material at the regional
symposia, and
M the development of an industry associatiol
to represent the interests of decons-tructior
firms in BC.

A discussion paperis now available for
upcoming 1999 symposia across the Provinc
On Vancouver Island, (Nanaimo), the sympo-
sium is on April 21. The Lower Mainland datei
April 26.

For more information please contact
Brian Grant, B.C. Environment at 250 356
9834,

email: grant@epdivl.env.gov.bc.ca or
Thomas Mueller, GVRD at 604 436 6818,
email: tmueller@gvrd.be.ca
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Introduction — The current climate

Pt.1 - Where Embodied Carbon and Circularity Meet

Pt.2 - Net Zero by 2050: Creating the most with 25 yrs to go

Pt.3 - Rethinking Carbon Offsets
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Embodied carbon is signiticant

Global Greenhouse Gas Emissions Breakdown by Sector 2019

Other
(energy-related)

14%

Building
operations
18%

R

Agriculture Building materials
14% 7%

o |nfrastructure materials

10%

Land use change
& forestry 3%

Waste 3% Transportation
17%

Data sources: World Greenhouse Gas Emissions: 2019, World Resources Institute (WRI), 2022 &
IEA 2023). Energy Technology Perspectives 2023
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% Carbon Emissions

Total Carbon Emissions of Global New
Construction from 2020-2050

60%

50%

40%

30%

20%

10%

0%

Business as Usual Projection

EMBODIED OPERATIONAL
CARBON CARBON

© 2018 2030, Inc. / Architecture 2030, Al Rights Resenved. Data Sources:
UH Emdironment Global Status Repont 2017, EIA Intermational Energy Cutlook 2017




Upfront Carbon

The majority of building product embodied emissions occur up front

Breakdown of product life-cycle, not including building operational emissions

3%-10% 6%-22% 1%-15%
CONSTRUCTION USE END OF LIFE
50%-85% (A4-A5) (B1-B5) (C1-C4)

PRODUCT STAGE
(A1-A3)

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023




I Tools & Strategies to Reduce Embodied Carbon

Source: Carbon Leadership Forum, Embodied Carbon 101, June 2024




The built environment in Canada is one of the largest consumers of
raw materials and energy and is also the largest contributor to the
waste stream by weight.
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Related benefits of
achieving a circular
economy in the
building and

construction sector....
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Repurpose / refurbish buildings

Build nothing (Design flexible and
adaptable structures)

i Build only to meet needs of
Build less b communities / cities
Maximize utilization of buildings, Less fit-out

Reuse materials
(Design for deconstruction and reuse)
Use low carbon materials / products

Minimize design loads
Use efficient forms and grids
Maximize material utilization

Prefabricate

Improve construction practices
Utilize reuse or recycling streams

Source: World Business Council for Sustainable Development, 2021
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Repurpose / refurbish buildings
(Design flexible and

Build nothing
adaptable structures)

Build only to meet needs of

Build less communities / cities
Maximize utilization of buildings, Less fit-out

Reuse materials
(Design for deconstruction and reuse)
Use low carbon materials / products

o Minimize design loads
BIIIld . Use efficient forms and grids
Qfﬁcienﬂy Maximize material utilization

e Prefabricate
Improve construction practices
Utilize reuse or recycling streams

e

Source: World Business Council for Sustainable Development, 2021




The situation....

450,000
450,000
400,000
300,000
250,000
200,000
150,000
100,000

50,000

0

TORMMES

Waste Disposed in Metro Vancouver by Sector - 2021

266,999

B Single-Family

Residences

243,337

B Multi-Family

Residences

372,861

B Commeraal/lnstitutional

371,972

B Construction
& Demaolition

Source: Blueprint for Change, Lighthouse, 2023
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Source: Lighthouse & Unbuilders, The Opportunities and Challenges of Deconstruction, ZEBx, CLF BC 2023




NO. 22-062
DEMOLITION WASTE AND DECONSTRUCTION BYLAW
A BYLAW OF THE CITY OF VICTORIA

The purposes of this Bylaw are to regulate, prohibit, and impose requirements to ensure that
waste and reusable materials resulting from demoltion work are managed in a manner that
enhances and protects the well-being of the community and to ensure the efficient use of waste
disposal and recyciing services.

Contents.

1 Tite

2 Definitions

3 Waste Management Fee and Fee Refund

4 Signage

5 Prohibition

6 Inspections

7 Offences

8 Penalies

9 Severabilty

10 ‘Consequential Amendments to Ticket Bylaw

1" Definitons in Retation to this Part

12 Repeal of Transition Provision

13 Commencement
inder its statutory powers, including sections 8(3)g). 8(4), 16, 64, 65, and 194 of the
ommunity Charter, the Council of the Corporation of the City of Victoria in an open meeting

embied enacts the following provisions:

PART 1 - INTERPRETATION
his Bylaw may be cited as the “Demolition Waste and Deconstruction Bylaw”.

\s bytaw:

The following words have the same meaning ascribed to these terms in Division
. section 1.4 of the BC Bullding Code: basement, first storey, floor area, storey;

kove-ground floor area” means the sum of the floor area of each storey
ding the first storey and any upper storeys, but excluding the basement:

ing Bylaw” means the Building and Plumbing Regulation Bylaw No. 08-058;
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In VBBL 2025

from an from a

R
400 kg CO,/m? O (functionally equivalent)

(10% reduction: 360 kg CO/m)

Up to 5% optional credit of 10% required reduction

Industry Leadership Credit options:

Optional building elements Relocate existing building
All new Part 3 buildi ngs Gl E Reuse salvaged materials
[ 2 Constructi it tiviti
except SmG[[ pr0jects - 1’ 800 m PISTHEHON SRE aCtes Salvage material from existing building

Transportation to site
Design for disassembly

Use more wood products

19
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In VBBL 2025

Up to 5% optional credit of 10% required reduction

Relocate existing building

A“ new Part 3 bUIldlngS Reuse salvaged materials
except small projects < 1,800 m?

Salvage material from existing building
Design for disassembly

Use more wood products

20



PART 1

Where Embodied Carbon & Circularity Meet




Source: Brad Guy BCIT DfD Guest Lecture, 2024
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UM Saéhine
PROJECT
INSPIRATION

FOR RECLAIMED LUMBER
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Source: Urban Machine



https://urbanmachine.build/product-lookbook

I Design for Disassembly

=

CONNECTIONS

Make connections
reversible and
accessible

Use mechanical
joints that don’t
damage material

Use dissolvable
binders where
possible

poweredty Z@IC

MATERIALS

* Pure and
easily
recyclable

* High quality
and durability

SERVICE LIFE

Flexible elements

Easier changing
of short-life
systems

Adaptable to life
cycle layers

STANDARDS

Standardizing
components and
groups

Prefabrication

DECONSTRUCTION

* Create a simple
deconstruction
strategy

* Ensure the
deconstruction plan
is minimally
disruptive to its
surroundings

Source: Building a Circular Future - 37 Edition, GXN, 2019



Things (1+ Years)

Partitions (10+ Years)

Systems  (10+ Years)

Structure  (50+ Years)

Facade (30+ Years)

Foundation (100+ Years)
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UPFRONT CARBON USE CARBON END OF LIFE CARBON
o o

[ ® © >
PRODUCT STAGE CONSTRUCTION PROCESS STAGE
A1 A2 A3 A4 A5 B1 B2 B3 B4 B8 Ml e A
: . : - - construction ranspor -
Raw Material Transport Manufacturing Transport Construction Use  Maintenance Repair Refurbishment Replacement Demolition Processing

Supply Installation Process % X

M % & LE 55 6w

Mindset Behaviour
<y e . . . . Shift Ch
Shifting perspective away from linear thinking, | e
and realizing reuse potential
Cultural Systems
Changes Change

pouereary Z@IC




(WHOLE LIFE CARBo)

o..‘ %J

L]
L]
L ] ¢ y
- Al Raw Material Supply
L]
Ec"122°'so ~
W p'9°o d_\A
< Oa0

o. : ~
R
G

L]
: D Benefits and Loads ©
. beyond the Life Cycle
°
»
L]
g oooo
: oooo
: A3 Manufacturing
: m
C4 Disposal |§
A4 Transport

OPERATIONAL
CARBON

’

G-

B6 Operational

Energy Use
USE cArBON
USE STAGE A5 Construction-
B1 Use Installation Process
f & B2 Maintenance
C1 De-construction ggg B3 Repair
Demolition ooo
ooo B4 Refurbishment
B5 Replacement Image adapted from BS EN 15978:2011 Sustainability of Construction Works—
Assessment of Environme ntal Performance of Buildings—Calculation Method, Perkins&Will, 2020
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How does material reuse and DfD impact upfront embodied emissions?

'
ll " Embodied

carbon

| Operational
carbon

'B'F-.-_@_:?;%

\
Product Stage
| e ) coin)

Raw Material Supply Transport to Site

Transport to Factory /‘ Construction

@ Manufacturing

© Copyright 2022, Carbon Leadership Farum




How do deconstruction, material reuse and DfD impact embodied emissions

during the use stage? '
®
%ﬁ

i l ,l.__v._@; - 1 Embodied
* \ carbon
- o ki
U am Hﬂ | Operational
h e o= o Bl carbon
Raw Material Supply Transport to Site Use
) +¥1 Maintenance
Transport to Factory Construction Repair
Manufacturing E:) Replacement
B Refurbishment
] Operational
=y I Energy + Water @ Copyright 2022, Carbon Leadership Forum




How do deconstruction and DfD impact embodied emissions at the end-of-
lHe-use*stage?

carbon

Ii I & " Embodied

%-\\ . Operational
carbon
Beyond
. Reuse
) . . ) / Deconstrution 7
Raw Material 5 \ Transport to 5ite |5@ \
o 1al Supply P o Demolition Recovery
Recycling
. Maintenance T rtt
Transport to Factory Construction - laﬂSpO. o
: y Repair Processing
Manufacturing P.-:*.:Jldf_!flnr:r'{ == W_asteProcessing
Refurbishment W Disposal
Operational
Energy + Water © Copyright 2022, Carbon Leadership Farum
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PART 2

Net Zero by 2050:
Creating the most impact with 25 years left to go

British
Columbia



Insulation

Facade system

ISSIONS

|

|

|

|

|

|
Foundations

Superstructure

c £ —
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S§5ES
CCCCC

Structure & Envelope Em



Facade system

Insulation

I

[]
[]
[]
[]
[]
|

Superstructure

Foundations

34
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We still do not know the full scale of carbon
impacts from interior materials

New construction Interior renovations

Initial up-front impact of new buildings Continual impacts of all buildings

Up to: Up to:
370 2lo)
million tons CO.e % million tons CO_e
per year in the U.S. per year in the U.S.

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023

RMI Graphic. Larry Strain, “Time Value of Carbon,” 2017,

CCCCCC

35
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https://www.siegelstrain.com/wp-content/uploads/2017/09/Time-Value-of-Carbon-170530.pdf

Emissions Breakdown of a Building’s Life Cycle

Upfront carbon /\ @ operational carbon

. Embodied Carbon

Replacement & Maintenance

I 3 l
Operational

Emissions

Carbon Emissions (kgCO:)

c
o
5
2
=8
E
o
o
™
L
B
w
m
|
a

0 10 20 30 40 50 60
Use Stage (years)

Building Lifecycle

™
N

N

M
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Things

Partitions

Systems

Structure

Facade

Foundation (100+ Years)

(1+ Years)

(10+ Years)

(10+ Years)

(50+ Years)

(30+ Years)

We can achieve
significant reductions
In embodied carbon
when designing for
disassembly and
designing with reused
materials for layers
that have shorter
service life

37



Johnson ¥

' 10,000 SFDs will be demolished
across Metro Van in the next 5 years.

’

Pinecone

Vancouver:

t M
®
Websters

Corners

Westham

RENEWAL HOME DEVELOPMENT Island




PART 3

Rethinking Carbon Offsets




...and the zero carbon balancing act

@0 & o @ o (1)

EMBODIED OPERATIONAL AVOIDED
CARBON CARBON EMISSIONS
Upfront carbon *  Direct emissions -+ Exported green
E M ISSI o Ns Use Stage * Indirect emissions power
Embodied Carbon +  Carbon offsets
End of Life Carbon

CCCCCC

Columbia
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Dry, hot weather made wildfires far more likely this summer

The Fire Weather Index (FWI) measures the dryness of the forest, along with temperature, humidity,

level of precipitation and wind speed.

Anomaly in mean FWI between June and August 2023 (%)
I |

<-125 -100 -75 -50 -25 O 25 50 75 100 »>125 |

i | J%’\" 4, h..

1

.le %

Hudson

Pacific
Ocean

500 km

Note: Reference period for normal values calculated using 1991-2020 data.

Source: Centre pour I'Etude et la Simulation du Climat a I'Echelle Régionale, ©Mapcreator | OSM.org (CBC)

e
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To offset even a fraction of our global CO, emissions,
we would have to plant AND protect a massive
number of trees for decades. A newly planted tree
could take upwards of 20 years to capture the
amount of CO, that a carbon offset program
promises. Furthermore, there is always the risk

of droughts, wildfires, tree diseases, and
deforestation wiping out newly planted trees. In

short, there is no permanence!

42


https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/
https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/
https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/

Can a new type of “Carbon Offset Program” be created to subsidize the cost of
deconstruction, reclamation, and storage?

Would that incentivize building owners to opt into deconstruction and design for disassembly?

Circular on&fu‘ “onstruction Hub

(CECH) e\

s ||

ORI T |

FFFFF
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Final Take Aways
& Reflections




S
2T
=

® DS
(G

45

rowereaty Z@IC



powered by Z@IC



I

USE LOW-CARBON
ALTERNATIVES

PROCURE LOW(ER) ?||
CARBON PRODUCTS




I REFLECTIONS.....

= How can we continue to align the Part 3 & Part 9 embodied carbon &
deconstruction policies?

= Can we create bylaw that requires design for disassembly?

= Can deconstruction of existing building and design for disassembly of new
buildings be advanced at the same time?

= Bonus: If a Cradle to Cradle / Circular Building Standard was created,
applied and achieved, could upfront biogenic carbon sequestration be
iIncluded in wbLCA?

CCCCCC

Columbia



Embodied carbon is directly linked to public health & equity

Mitigate global Reduce regional and local Increase supply chain
climate change health impacts transparency

© Copyright 2022, Carbon Leadership Forum
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I A combination of interventions can result in
deeper reductions than pursuing jus one

: @

o

_E ________________

(0]

O

O | [ I | e

= Salvaged

= material %l \

E More compact Low GWP
building products

Optimized
Base building structure Optimized

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023
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=M Light
%= House
Life Cycle Assessment

of Relocated and
Retrofitted Homes

CCCCCC
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FFFFF

51



cLFEEam [THANK YOU!

British
Columbia

Powered by ze I C

Contact Info:

DA stephanie.dalo@zeic.ca



mailto:stephanie.dalo@zeic.ca

	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 6: Land Acknowledgement

	The Situation & Complication
	Slide 7
	Slide 8
	Slide 9: Embodied carbon is significant
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Situation
	Slide 17
	Slide 18: Part 9 Buildings
	Slide 19
	Slide 20

	Part 1: Where Embodied Carbon and Circularity Meet
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: PART 1: WHERE EMBODIED CARBON & CIRCULARITY MEET
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

	Part 2: Net Zero by 2025 - Creating the Most Impact with 26 years to go
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

	Part 3: Rethinking Carbon Offsets
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43: Considerations…..

	Final Take Aways & Reflections
	Slide 44: Final Take Aways & Reflections  
	Slide 45
	Slide 46
	Slide 47
	Slide 48: REFLECTIONS…..
	Slide 49
	Slide 50
	Slide 51: Continuing the conversation of circular strategies & embodied carbon…
	Slide 52: THANK YOU!


