Carbon Leadership Fourm

Kate Simonen AlIA SE, Director CLF
ksimonen@uw.edu
www.carbonleadershipforum.org



w CARBON LEADERSHIP FORUM
Advancing low carbon construction through research, education and outreach

[
DIAMOND M I T H U N STOP‘N\AgTE Carbon Innovations  7HE RUSSELL FAMILY  FOUNDATION

at home e at work ¢ at school

PLATINUM ARUP Orca Interface CE.NMIBA’- SKANSKA

Dptimal Ready-Mized Concrate Agiragas

===== e Thornton Tomasetti
A U.S. CONCRETE COMPANY ==

®

GOLD . MAGNUSSON P
KLEMENCIC SIMPSON GUMPERTZ & HEGER
Ellmal‘e Earl‘h o |+CC?:||‘E(ng’I:WLI': Engineering of Structures - LT raaien
| and Building Enclosures WALTER P MOORE
KIERANTIMBERLAKE y

thinkstep

SILVER ADRIAN SMITH + GORDON GILL | ARKIN TILT | CARBON CURE |KATERRA | LUND
OPSAHL | NATIONAL READY MIXED CONCRETE CO. | NRMCA | SELLEN | SHKS |

SIEGEL & STRAIN ARCHITECTS
SUPPORTERSARCHITECTURE 2030 | ATHENA SMI | CASBA | C-CHANGE LABS | COALITION TO

PRESERVE LA | CORRIM | ECOLOGICAL BUILDING NETWORK | ENDEAVOUR CENTRE |
NET ZERO ENERGY COALITION



\
PAS.
.,

—
i




BE ' ARCH /CM /LA / UDP |/ RE / PHD

CARBON LEADERSHIP FORUM

A UNIVERSITY of WASHINGTON

WHY EMBODIED CARBON? ABOUT v RESULTS v

NEWS GET INVOLVED DATA VISUALIZATION EMBODIED CARBON NETWORK

- - | il

TAMIGLE 5]

POCKET
ARCHITECTURE:
TECHNICAL
DESIGN SERIES

Embodied Carbon
Benchmark Study
LCA tor Low Carbon ConsTuction

LCA
Practice Guide

BUILDING TO COOL
THE CLIMATE

LIFE CYCLE
ASSESSMENT § BRUCE KING

www.carbonleadershipforum.org/resources/
www.embodiedcarbonnetwork.org



http://www.carbonleadershipforum.org/resources/
http://www.embodiedcarbonnetwork.org/

Addressing Climate Change is a Time Critical Issue
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Net Zero = Zero Carbon??
Buildings: Total Lifetime Energy Use

Embodied
Energy

Embodied
Energy

Operational
Energy

Typical Building High Performance
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EXAMPLE LCA CHALLENGE: UK Steel Material FLOW
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Lc A Life Cycle Assessment

Standardized (ISO) method of tracking/reporting
environmental impacts of a product (eg. flooring
or building) over the life cycle.
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EXTRACTIONS

e Raw materials

o Water

e Coal/Gas

EMISSIONS (soil, water, air)
e Fuel combustion

e Polluted water
 Agricultural run-off

e Chemical reactions
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* Land use impacts

* Land use change

OZONE DEPLETION DBEF SIS
(ozone hole) . Habitat

disruption

Water use
(developing)

e Human Health
Impacts
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MATERIAL to IMPACTS

Inventory
4 ™
ESTIMATE OF
QUANTITIES OF
MATERIALS IN
BUILDING
- /

e.g. 100kg steel

e.g. 50kg glass

etc.
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Impacts\

ESTIMATE OF
ENVIRONMNETAL
IMPACTS FOR
EACH MATERIAL

/

8 0.43 kg CO2e /kg

steel
8 1.064 kg CO2e /kg

steel

x

etc.

Total
p

ESTIMATE OF TOTAL
ENV. IMPACT OF
BUILDING
MATERIALS

~

\_

43 kg CO2e
53.2 kg CO2e

etc.

Sum Total Impact



Life Cycle Assessment

Standardized (ISO) method of tracking/reporting
environmental impacts of a product (eg. flooring or

building) over the life cycle.

GOAL AND SCOPE
DEFINITION

INVENTORY

ANALYSIS

IMPACT
ASSESSMENT

INTERPRETATION

LCA FRAMEWORK

______________________

.

IDENTIFY
ISSUES

EVALUATE
DATA

DEVELOP
CONCLUSIONS

______________________

APPLICATION

e PRODUCT DEVELOPMENT ¢ PUBLIC POLICY
e STRATEGIC PLANNING * MARKETING

* PRODUCT IMPROVEMENT
e OTHERS
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Goal:
What is the object of study?

Why is this study being performed?
What is the desired outcome?

Who is the audience?

Scope:

What is included?

What is excluded?

What are the boundaries of study?
Where is the data coming from?

What impacts will be assessed?



M Structural

M Envelope

M Interiors:
Partitions/Doors/Finishes

M Exterior site

M Fittings/Appliances/Fixtures

m MEP

M Elevator/Equipment

Embodied Carbon Material Breakdown (initial construction)
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Embodied CO2e over 100 year life

CO2e from initial
material
manufacturing

CO2e from
materials
refurbishing/
repairing

CO2e from
transport and
construction

® Manufacturing ® Mfr Transport m Const Transport

m Construction m Use ®m End of Life
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BUILDING INDUSTRY DRIVERS

Points for use of products with EPDs
-Manufacture specific (20 products/5 mfr)
-Industry average (half credit)
-No more than 30% from structure/enclosure
Points for demonstrating whole building improvements

-Architecture 2030 Challenge for Products
-Push to deliver low carbon products by 2030
-Manufacturer specific
-Industry average

AEC Industry Pushing for Increasing Transparency
-HBD: Health Product Declaration

-Declare: Living Building Challenge Labeling
-Responsible Sourcing Certification in LEED etc.

©OK. Simonen 2014
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Workplaces by
SKANSKA

Total Carbon Emissions

The total emissions of CO2 equivalent for the project is made up
of emissions due to the manufacture of materials, transport of
materials, craftworker transit, fuel usage, and waste transport.

5,469 Total Y EE—
Tonnes
Material Transport




- Carbon Tracking
Project A Northeast

RSF: >100,000 SF
Goal Achieved: LEED Platinum
Type: Office/Mixed/Open
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CLF RESEARCH:
Embodied Carbon Benchmark

http://www.carbonleadershipforum.orqg/data-visualization/
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CLF RESEARCH:
Environmental Impact of Mass Timber Office
Construction

20 Defining a Reference Building



CLF RESEARCH:

Environmental Impact of Mass Timber Office
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Figure 8. Effect of number of intermediate beams on volume of

beam + slab per SF

21 Highlighting impact of configuration



LCA Practice Guide: Published

e Introduction

* Implementation
* Five Steps

* Online Resources:
e Technical Guidance
e Taxonomy
 Links to tools etc.
 Examples

Simonen, Huang, Rodriguez

Life Cycle Assessment of & advisory committee!
’ Buildings: A Practice Guide




LCA Practice Guide: Introduction

Carbon Cycle in the Entl’y Level COﬂCeptS
Built Environment - !
 How do buildings impact the

o Product Stage

g Gt environment?
« What are emissions and why

do they matter?

e How are emissions translated
Into environmental impacts?

B Use Stage

End-of-Life Stage
Deconstruction/Demelition

°- m o ) « How is LCA used to evaluate
o~ Extraction from Nature v A& XX R ey ol r;

S Enissions o MNature

o nufacturing o nnnnnnnnnnn Guse

Eigure 1. Sources of emissions by life cycle stage {4, B, C, D) of a building based on stage definitions from European Standard (EM) 15378 {credit: Meghan Lewis).

Life Cycle Assessment of Buildings: A Practice Guide | IMTRODUCTION Page3 . 23
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