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Increasing Carbon Literacy
within the Design Sector

Ashley Cagle, P.E., S.E.
Senior Technical Director
WoodWorks — Wood Products Council

| x
o
>
@
o
ax]
s
[=}
F=
o
12}
©
=)
=
@
L]
2
O -
[}
=
(=2}
| =]
w
<
]
P}
=
1)
(o
2
|53
po]
=
o i
<
N
o
]
Q
o

MULTI-FAMILY/MIXED-USE | EDUCATION | OFFICE | RETAIL | INDUSTRIAL | CIVIC | INSTITUTIONAL

Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT / EDUCATION / RESOURCES

Nationwide support for the code-compliant design, engineering
and construction of non-residential and multi-family wood buildings.

« Allowable Heights/Areas « Lateral System Design
« Construction Types « Alternate Means of Compliance
« Structural Detailing « Energy-Efficient Detailing

+ Wood-Framed & Hybrid Systems  « Building Systems & Technologies
« Fire/Acoustic Assemblies

i Adidas North American Headquarters
| woodworks.org/project-assistance | help@woodworks.org & LEVER Architecture, Studio O+A (interiors)
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The Built Environment & Carbon Dioxide Emissions

TOTAL ANNUAL GLOBAL CO,EMISSIONS
Direct & Indirect Energy & Process Emissions (36.3 GT)

bt ol Gl
) 27.3%
BUILT
ENVIRONMENT
~ 42%
(153 GT)
"28%.

o Architecture 2030, All Rights Reserved.
Analysis & Aggregation by Architecture 2030 using data sources from IEA & Statista.

Built environment generates
about 42% of annual carbon
dioxide emissions

Building operations: 27%
Embodied carbon: 15%
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Biogenic Carbon Resources:

WoodWorks Resources

Calculating the Carbon Stored in Wood Products

When to Include Biogenic Carbon in an LCA

How to Include Biogenic Carbon in an LCA

Biogenic Carbon Accounting in WBLCA Tools

Long-Term Biogenic Carbon Storage

Expert articles on topics such as:

Introduction to WBLCA

How to Use EPDs

ithGroup, photo Chad Davies

» Developing a Functionally Equivalent Design

Scan for a complete list of sustainability
resources at woodworks.org

=
=]

EI5E
i

(Not to scale)

NET ZERO /

BIOGENIC CARBON

Natural
environment
outside product
system boundary

~ ~

BIOGENIC CARBON

1'

BIOGENIC CARBON FLOWS

)

S START OF PRODUCT
SYSTEM BOUNDARY
{(Where human intervention
first occurs)

Life Cycle Information Module:
Al A2 A3 A4-A5

£ carbon stored in the wood
for the life of the building

=i

Reuse, recycle, incineration;
all result in net zero biogenic
carbon flows

B1-B7 C1-C2

END OF PRODUCT
SYSTEM BOUNDARY

C3-C4 TIME (Not to scale)

‘ i Reuse. recycle, or incineration with energy
recovery; stored biogenic carbon leaves the
product system for use in next product system

@ Wood residues

incinerated for energy
|

(4
Carbon remains | i Co-products (wood chips,
stored in logs shavings, sawdust) leave

the product system

b sisnien

in forest

Biogenic carbon
sequestered by
growing trees

@ Wnole trees harvested;
stored carbon enters the
product system

www.woodworks.or;

https://doi.org/10.52202/080513-0339

resources/how-to-include-biogenic-carbon-in-an-Ica,
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Decompaosition h Permanent biogenic
in landfill carbon storage in landfill

Note: The biogenic carbon
balance over the life cycle
is always zero or negative
(indicating permanent
biogenic carbon storage).
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== = Biogenic carbon flows calculated per ISO 21930
== = Bijogenic carbon flows reported in Athena Impact Estimator

s & mix of landfill,

- -
h Permanent biogenic
catbon starage in landil

ults

recycle that 1

-life emissions (~36%).

72.6% Landfill

12% decompose

88% stored
27.4% Recycle/other use
=36.1% emit/export

(v5.5, released Dec 2023)
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mix of landfill, incineration and recycle that

results in partigl end-of-life emissions (68.25%), shawn in gray.

Tally only repofts the emissions associated with landfill

and incineratig in the GWP for the C1-C4 stage, shown in pink.

63.5% Landfill
50% decompose
50% stored

22% Incineration

14.5% Recycle

= 68.3% emit/export

Tally assumes

== = Biogenic carbon flows calculated per ISO
== = Biogenic carbon flows reported in Tally

*MNate that Tally includes other benefits (not shown hare) in the GWP
reported for Module D. The value reported in Module D cannot be
solely attributed to biogenic carbon exports due to recycling.
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PROJECT DETAILS

LOCATION:
Denver, Colorado

SIZE:
Five stories; 150,418 square feet

STRUCTURAL SYSTEM GWP AND WHOLE BUILDING COST (%)

200%

0%

50%

MASS TIMBER STEEL CONCRETE

Source: Platte Fifteen Life Cycle Assessment
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hitps
fifteen-life-cycle-assessment/

2782

: Hickok Cole Architec



Production Stage Construction Stage

Use Stage End-of-Life Stage

S

Mass Timber Comparative
Life Cycle Assessment Series

Com) e embodied carbon impacts and cost of
Idings to functionally equivalent buildings

v
KL&A Engineers & Builders / KL&A Team Carbon

WBLCA Scope

Building
Enclosure

Lateral
System

Stairs/
Elevators

Gravity
Framing

Foundation

Service-
ability

Finishes/
Aesthetics

Nonstruct
Partitions

What is different?
What stays the same?
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WBLCA Considerations & Worksheet

Considerations and
—— Worksheet for Structural WBLCA
of Mass Timber Buildings

= Guidance for mass timber bullding designers undertaking
e whole building life cycle assessment (WBLCA)

Worksheet for Structural WBLCA
of Mass Timber Buildings

= heipowoocwors.org.

| Tames

GantComponents =
A nentedostcaton N

- — > Roason for study (Wi
L— “ -

'pe,/SmithGroup, (et
d Davies

Thank You!

Ashley Cagle, P.E., S.E.
WoodWorks — Wood Products Council

ashley.cagle@woodworks.org
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