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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AIA members. Certificates of Completion
for both AIA members and non-AIA
members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and services
will be addressed at the conclusion of this presentation.
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Continuing
Education



Course Description

Issues surrounding carbon are in the forefront of many building designers' minds. As a
result, questions can arise as to what building products should be specified to help
achieve a more sustainable structure. This course takes a brief look at the use of wood in
construction and highlights some of the positive environmental benefits that it can bring
to the building. Basic terminology surrounding carbon will be reviewed along with
information on carbon sequestration in wood. Case studies showing the benefits of wood
will be presented along with a short survey of carbon policy around the U.S.



Learning Objectives

1. Review carbon basics and how material choice is related to sustainability.
2. Learn how wood products can be beneficial for the environment.
3. Understand carbon storage in wood products.

4. Evaluate case studies highlighting the benefits of wood construction.



_..Climate Change Background
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Rising Temperatures and Melting Glaciers




From Rising Waters to Catastrophic Wildfires




Carbon & Greenhouse Gas Emissions

CO, in the atmosphere and annual emissions (1750-2019)

atmospheric CO, (parts per million)
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Measuring Greenhouse Gases

Global Warming Potential (GWP) was developed to allow comparisons of the
global warming impacts of different gases. Specifically, it is a measure of how
much energy the emissions of 1 ton of a gas will absorb over a given period of
time, relative to the emissions of 1 ton of carbon dioxide (CO,). The time period
usually used for GWP’s is 100 years. (EPA)

Carbon Dioxide (CO,) 1

Methane (CH,) 28-36

Nitrous Oxide (N,O) 265-298

Fluorinated Gases Thousands to Tens of Thousands

Carbon Dioxide Equivalents (CO,.,) = International standard practice is to
express greenhouse gases in terms of CO, equivalents



US Climate Policy

In the absence of strong Federal Policy, states and municipalities have adopted
their own regulations

« Buy Clean California — first US law to address embodied carbon in
construction materials

GWP must not exceed set limits
« Currently targets structural steel, steel rebar, glass, and mineral wool
Federal Policy is advancing under the Biden Administration:
* Rejoining the Paris Agreement

« Several first-week executive actions aimed at advancing zero-carbon
technologies, increasing reforestation and carbon sequestration



Global Population Increase

2050 =9.9
billion people

2020=7.8
billion people -=

Source: www.prb.org



To stay within 1.5°C warming,
greenhouse gas emissions heed
to decline 45% below 2010
levels by 2030 and reach net
zero emissions by 2050.

The built environment accounts
for 40%0 of GHG emissions.

Our sector has a critical role

to play.

Sources: How to Calculate the Wood Carbon Footprint of a Building, p. 145;
Architecture 2030; and Global Alliance for Buildings and Construction 2018
Global Status Report



https://1r4scx402tmr26fqa93wk6an-wpengine.netdna-ssl.com/wp-content/uploads/2020/08/AR0920_CEU_THINKWOOD_20210527.pdf
https://architecture2030.org/why-the-building-sector/
https://www.worldgbc.org/sites/default/files/2018%20GlobalABC%20Global%20Status%20Report.pdf

Carbon Terms

« Embodied Carbon: Carbon emissions associated with the entire life cycle of the
building including harvesting, mining, manufacturing, transporting, installing,
maintaining, decommissioning, and disposing/reuse of a material or product

« Operational Carbon: Carbon emissions associated with operating a building
iIncluding power, heat, and cooling

Embodied Carbon Operational Carbon

Manufacture, transport and installation of construction matenals Buliding Energy Consumption

Image: Boston Society for Architecture



Embodied Carbon

change mitigation
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Primarily related to manufacturing of materials
More significant than many people realize, has been historically overlooked

Big upfront GHG “cost” - which makes it a good near-term target for climate
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Embodied vs. Operational Energy
Traditional Non-Wood Building



_...How Does Wood Fit in?




Without decisive action,
building materials used in
new construction in cities
across the globe will
generate 100 gigatons of
embodied carbon by 2050. 100 Gigatons of CO:

Equivalent to the volume of “329 Mt. Hoods

——
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1 Billion Metric Tons o 1 Gigaton

Source: Carbon Neutral Cities Alliance,
How much is a ton of carbon dioxide?



http://carbonneutralcities.org/wp-content/uploads/2019/09/Embodied-Carbon-Policy-Framework-for-Cities-Press-Release_FINAL_26.09.19.pdf
https://climate.mit.edu/ask-mit/how-much-ton-carbon-dioxide
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Source: Timber City Research Initiative,
Gray Organschi Architecture
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Harvested Wood Products

e Solid sawn wood products have the
lowest level of embodied energy.

 Wood products requiring more
processing steps (for example, plywood,
engineered wood products, flake-based
products) require more energy to
produce but still require significantly
less energy than their non-wood
counterparts.

Source: USFPL Wood Handbook; Wood as a Sustainable
Building Material

Image: Structurecraft Image: Georgia-Pacific



Net Carbon Emissions Per Production Ton

8

Of the three primary
structural materials
used in construction,
manufacturing lumber
is the least energy
intensive, followed

by 100% recycled steel,
concrete, and virgin
steel. This accounts
for wood’s low
embodied carbon.

kg C / Metric Ton
g3 88 8§ B

=

Source: Jim Bower, Portland Cement as a Construction Material: How Does It Compare to
Wood, Steel?, Dovetail, Inc., page 4.



https://www.dovetailinc.org/upload/tmp/1581599883.pdf

More Carbon Terms

Carbon Sequestration: The process by which CO, is removed from the
atmosphere and deposited in solid or liquid form in oceans, living organisms, or

land.

Carbon Storage: Carbon is stored as a solid in the form of plant material:
roots, trunks, branches, stems, and leaves. It can continue to be stored In

wood building materials. :
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Building with wood =
Proactive climate protection
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Image: Dovetail Partners, Inc.



Carbon Benefits of Wood

* Less energy intensive to
manufacture than steel or
concrete

« Less fossil fuel consumed
during manufacture

 Reduce process emissions

« Carbon storage in forests
and promote forest health

« Extended carbon storage in
products
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Carbon Cycle
Renewable Resource | Carbon Sequestration

g
L
-.-.a-.-ﬂ"&_\_-_ HE! e —— @
g —— — —
ﬁ e —
- B,
- - e,
- o "
- - - —
-'-- - o --'-_ = -
- - -
- - -
=
- 5
t i
o =
.
= e
.
I

Source: Building with Wood — Proactive Climate Protection, Dovetail Partners, Inc.



Where is Carbon Stored?

Harvested Wood Pools

 Wood Products
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* Belowground Biomass

Dead Wood

Litter or Forest Floor

i|
i

e il st A seteoRg e MDY VAT drnrcok i Kodliiff i

A i

—

Soil Organic Carbon e e T =—— E
: e : - Image: naturallywood.com

Source: https://usaforests.org/



Carbon Storage in Harvested Wood Products

As of 2020, the carbon stock for Harvested Wood
Products in Use in the conterminous 48 states and
Alaska is estimated at 1,532 Million Metric Tons.

Harvested Wood
Harvested Wood Products in
Products in Use SWDS

SEPAS

EF&&M3 R-T) &8

Soil
(Organic)

Aboveground Inventory ﬂi:
Biomass o, 3
U.S. Greenhouse Gas

‘ Emissions and Sinks oA
Soil (Mineral)

1990-2019 :
Litter =~ Dead Wood

Belowground
Biomass

Carbon Stocks in Forest Land and Harvest Wood Pools, 2020

https://www.epa.qov/sites/production/files/2021-04/documents/us-ghg-inventory-2021-main-text.pdf



https://www.epa.gov/sites/production/files/2021-04/documents/us-ghg-inventory-2021-main-text.pdf

Carbon Storage
Wood = 50% Carbon (dry weight)




Carbon vs CO,

1 ton Carbon # 1 ton CO,

1 ton Carbon = (44/12=) 3.67 tons CO,



Using life cycle analysis, researchers found that substituting
wood for concrete and steel in commercial buildings cut GHG emissions
by an average of 60%o.
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Source: Use of structural wood in commercial buildings reduces greenhouse gas emissions, Oregon State University, 2017.



https://today.oregonstate.edu/news/use-structural-wood-commercial-buildings-reduces-greenhouse-gas-emissions

_...Tools to Evaluate Carbon Impact
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Whole Building Life Cycle Assessment (WBLCA)

“Evaluation of the inputs, outputs, and potential i it

environmental impacts... throughout its life cycle” of Embodied Carbon in

Climate Smart Buildings

« WBLCA covers all stages in the life cycle of a
building and its components

« Several tools available; various methodologies

e https://www.thinkwood.com/education/calculate-
wood-carbon-footprint

* https://www.thinkwood.com/blog/understanding-
the-role-of-embodied-carbon-in-climate-smart- e
buildings ===



https://www.thinkwood.com/education/calculate-wood-carbon-footprint
https://www.thinkwood.com/blog/understanding-the-role-of-embodied-carbon-in-climate-smart-buildings

Resources from WoodWorks

Whole Building Life Cycle Assessment (WBLCA)

» Introduction to Whole Building Life Cycle Assessment: The Basics

Biogenic Carbon and Carbon Storage

» 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

» Calculating the Carbon Stored in Wood Products

Environmental Product Declarations (EPDs)
» Current EPDs for Wood Products

» How to Use Environmental Product Declarations

ithGroup, photo Chad Davies Scan to view



WoodWorks Carbon Calculator

« Available at woodworks.org V) e

208,320 cubic feet
« Estimates total wood mass in a building 4 fisémﬂf et ol e
+ Provides estimated carbon impacts: || Sion soredin e woo

° i Avoided greenhouse gas emissions:
Amount of carbon stored in wood = 6@ Yoy eeorennoses

° TOTAL POTENTIAL CARBON BENEFIT:

Am_our_]t of gree_nhouse gas \/ 13,958 metric tons of CO;

emissions avoided by choosing =

wood over a non-wood material EQUIVALENT TO:
g 2,666 cars off the road for a
s ﬁ - year
£ amd
g m Energy to operate a home for 1,186 years

¥

http://www.woodworks.org/carbon-calculator-download-form/



_..Case Studies
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Bullitt Center

Seattle, WA

* Designed for a 250-year life
span

Met criteria for Living
Building Challenge 2.0

Rooftop photovoltaic cells
generate electricity for the
building; building recycles its
own water

6 over 2 design; 52,000 sf

Heavy timber frame: glulam
and NLT panels

Architect: The Miller Hull Partnership
Structural Engineer: DCI Engineers



Bullitt Center
Seattle, WA
Volume of wood:

—_— / Based on user inputs
v Volume of wood used:

24,526 cubic feet
U.5. and Canadian forests grow this much wood in:
i 2 minutes ! — | Volume of Wood - Volume of Logs =2
c Cation storat n the wood: Volume of Trees = Tree Growth Rate
545 metric tons of CO,
Avoided greenhouse gas emissions:
e e et e Volume of Wood = Mass of Wood =
0]
f—\/ e S Mass of Carbon (50% of wood) = Mass of
Y | 1703 metric tons of CO; CO, (3.67 x mass of Carbon)
EQUIVALENT TO:
g 325 cars off the road for a
i | year
9 La
:
3 ﬁ | Energy to operate a home for 145 years




Bullitt Center

Seattle, WA
Vol f wood used: .. . .
Vi Emissions avoided by choosing wood over
* U.5. and Canadian forests grow this much woaod in: alternative bUl|d|n8 material
S Amuwtes based on building type

c Carbon stored in the wood:
545 metric tons of CO,

Avoided greenhouse gas emissions:
1,158 metric tons of CO;

@
V TOTAL POTENTIAL CARBON BENEFIT: Total Potential Carbon Benefit =
WA e e Carbon Stored + Emissions Avoided

EQUIVALENT TO:
g @ 325 cars off the road for a yoae 0 ] Convert Total Potential Carbon Benefit to
2 e et ol laypersons’ t.erms like emissions from
8 operating a car or a home




1430 Q
Sacramento, CA

- 6 stories of wood + mezzanine
over 2-story concrete podium
(I11A over |A)

- 63,000 square feet
- First of its kind in USA

- Needed 6 floors of residential
units to make the project viable

- Concrete and steel were too
expensive

. “Pho oiﬁé%f’y‘ﬁmkiﬁs |

Architect: HRGA, The HR Group Architects
Structural Engineer: Buehler



1430 Q

Sacramento, CA

} i

Volume of wood products used:
1.708 cubic meters (60, 334 cubic feat)

) [

U.S. and Canadian forests grow this much wood in:
& minutes

>

|

|
J

Carbon stored in the waood:
1,426 matnc tons of CO;

Avoided greenhouse gas emissions:
3.031 metric tons of C0;

1
=

TOTAL POTENTIAL CARBOMN BEMEFT:
4. 457 metric fons of CO,

B

1

i1
Lk
|
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EQILIVALENT TO:

Ea 942 cars off the road for a year

| ﬁ Energy to operate 471 homes for a year

Source US ERA
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Esumated by the Wood Carbon Calowator for Bulldings, based on ressarch by
Larthie, R, and J. O"Connor, 2010, A Synthesis of Rasearch on Weed Products
and Greenfouse Gas impacts, FPInnovakans, Note: OO, an this chart refars fo
CCY, equiviant,

Photo: Gary Folkins




Forest to Cities
A Systemic Solution in Action
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www.ForesttoCities.org

40



Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2022

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.



Questions? Ask us anything.

WOODWORKS

Mike Romanowski, SE Kate Carrigg, PE

Regional Director | CA-South, AZ, NM Regional Director | OR, ID-South, HI
(619) 206-6632 (303) 902-3151
mike.romanowski@woodworks.org kate.carrigg@woodworks.org

901 East Sixth, Thoughtbarn-Delineate Studio, Leap!Structures, photo Casey Dunn
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