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Introduction to ILFI + our programs
. Overview of the Living Building Challenge
Deep dive into the Zero Carbon Certification

Discuss the value of a Zero Carbon approach to building design and construction
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Declare. Reveal. Just.
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To catalyze the transformation toward
communities that are socially just,
culturally rich, ar;t':i ecolggically'restorative.

A

-
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INTERNATIONAL

LIVING FUTURE
INSTITUTE ™,

PHILOSOPHY,
ADVOCACY +
CERTIFICATION

Holistic
(including equity, beauty, health)

Measured by outcomes
(not a prescriptive checklist)

| Validated by performance
(not prediction)

Guide collective advocacy
(remove barriers to change)

Evolved through application
(in Dialogue with project teams)

‘ L
' [ 3 INSTITUTE”

Google Chicago Office — Petal Certified, Photo courtesy Google + Brian Chisolm '
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CODE

NEGATIVE

ENVIRONMENTAL

IMPACTS

POSITIVE

SOCIAL, CULTURAL, AND
ENVIRONMENTAL IMPACTS
IMPACTS

HIGH PERFORMANCE
SUSTAINABLE
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HOW THE LIVING BUILDING
CHALLENGE WORKS

Proven performance rather than
anticipated outcomes

Holistic

Any location, any scale, any program
Pragmatic and tested

Focused on key leverage points for
maximum impact

Regional solutions for varying
climates and cultures

Evolving

2/14/2020
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= X -\ A Visionary Path to a

Regenerative Future

% INTERNATIONAL
LIVING FUTURE
INSTITUTE™
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PROGRAM EVOLUTION
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20 IMPERATIVES

ECOLOGY OF PLACE - >
RESPONSIBLE WATER ENERGY + CARBON
RB ULTUR

URBAN AGRICULTURE USE REDUCTION
HABITAT EXCHANGE 1
NET POSITIVE WATER NET POSITIVE ENERGY

HUMAN SCALED LIVING

LIVING
BUILDING
CHALLENGE™

RESPONSIBLE MATERIALS |
HEALTHY INTERIOR RED-LIST90%

ENVIRONMENT | &
BEAUTY. + BIOPHILIA
RESPONSIBLE SOURCING | LV ER NS

HEALTHY INTERIOR | INSPIRATION +

PERFORMANCE LIVING ECONOMY. j ao:lon EDUCATION
SOURCING

ACCESS TO NATURE
| NET POSTIVE'WASTE
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We envision a world of
carbon-positive buildings
and products that reverse
climate change and help

local economies
thrive.

INTERNATIONAL
LIVING FUTURE
INSTITUTE
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Where is the

24
U.S. COMMERCIAL BUILDING ENERGY
USE (2012)
5% 27
district heat fuel oil
32% 61%
natural gas electricity
DATA: US EIA
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CARBON
in our

buildings?

U.S. ELECTRICITY FUEL MIX

newable
. 10%
Hydro
7%

Nuclear
19%
Petroleum
& Gas
1%
Natural -
gas
35%

\/

In the
“energy
‘they
“consume
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EMBODIED CARBON

MATERIAL
< Extraction from nature  EXTRACTION

%~ Emission to nature

MANUFACTURING
+ PRODUCTION

.
' ¢ cradle to
cradle

W)
T

RECYCLING
cradle to ,

grave

DEMOLITION MAINTENANCE
+ REUSE

DIAGRAM: K.SIMONEN, CARBON LEADERSHIP FORUM

In the
materials
they
require

26

As global construction accelerates

Adding 6 billion m? of area peryear

Equivalent to another
New York City
every 34 days

billion
mZ
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OPERATIONAL
CARBON
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energy efficiency

OPERATIONAL 4 combustion
CARBON elimination

renewable

energy
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OPERATIONAL
CARBON
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low carbon
design +
materials

EMBODIE

CARBON
: / ‘ ].

sequestration +

offsets
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low carbon energy efficiency
design +
materials

combustion

elimination

sequestration + CUEVELIE
offsets energy
32
DOCUMENTATION +
AUDIT
DE TONSTR E Utility + Meter Data
: QUTCOME Offset Contracts
a0 Ve | Material Lists
AR Photos
e o Diagrams
Narratives
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CERTIFICATION PROCESS

living-future.org/certification

VALUE OF ZERO
CARBON

35
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STRONG SUPPLIER/SUB MORE COMPETITIVE IN GREEN
RELATIONSHIP BUIDLING SECTOR

SUPPORT LOCAL ECONOMY

LEADERSHIP PLATFORM

PUBLIC ENGAGEMENT

DURABILITY

AT ||

HEALTH & PRODUCTIVITY

LOW RISK INVESTMENT
1R =

AUTHENTICITY

36

CHARACTERISTICS OF
ZERO CARBON
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OPERATIONAL CARBON

38

— -
. g0
F . DAYLIGHTING ® HEAT RECOVERY & TRANSFER ~
NATURAL + MIXED MODE HEAT & INFILTRATION MANAGEMENT 8,4
.+ CONDITIONING e " ==
== T T L o= Bl

i ===
SIGNAL & RESPONSE !
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EMBODIED CARBON

40
L =
LEAN DESIGN o
LOCALLY SOURCED
MANUFACTURED USING Vo NATURALLY.SEQUESTERED
RENEWABLE ENERGY iy CARBON
41
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ACHIEVING ZERO

CARBON

42

KEY PROCESS ELEMENTS OF ZERO
EMBODIED CARBON

N
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Materials Inventory

Material Types

R . Material Quantities

44

Baseline LCA & “Hot
fSpoV’

Sum of Global
Warming
Potential Total
- (kgCO2eq)

Structural concrete; 3001-4000 psi; 0-19% fly ash and/or
Structural concrete; 4001-5000 psi; 0-19% fly ash and/or

06 - Wood/Plastics.
473,840

Carbon Emitting Materials (kgCO2e)

45
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Low-Embodied Carbon
Materials Procurement

RESOURCES

2/14/2020
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RESOURCE

HIGH-IMPACT MATERIALS

Predominant building materials with high-impact potential for emis

CONCRETE STEEL

48

CARBON-SMART MATERIALS

CARBON SMART MATERIALS PALETTE

CARBON SMART ATTRIBUTES

Kiln type matters for cement

The different kiln types used for cement production, listed in descending order ¢
preheater and precalciner kilns use on average 85% less energy than wet kilns.
that comes from “dry with preheater and precalciner’ kilns whenever possible.

Less cement = less carbon

After reducing the carbon impact of cement production, additional carbon redudi
cement with supplementary cementitious materials (SCMs) (including, but not i
aggregate (e.g. 1" vs %" coarse aggregate) where appropriate.

Consider new mixing methods

New methods for mixing concrete are being developed that can create high-stre! ¥
an additional “10-30% (by the volume of the finished concrete) of coarse aggreg:
concrete™2. This method results in 10-30% less cement that conventional concre

Utilize carbon sequestration (CO3 injection)

materialspalette.org

GUIDANCE

Embodied Carbon
Benchmark Study

LCA for Low Carbon Construction
Part One

The Charles Pankow Foundation,
Skanksa USA, and
Oregon Department of Environmental Quality

The Carbon Leadership Forum
Department of Architecture
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EMBODIED CARBON RESEARCH, TOOLS &

Life Cycle Assessment of
Buildings: A Practice Guide

Published by:

The Carbon Leadership Forum

Funded by:

~Q

7 &

www.carbonleadershipforum.org
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ZE TOOLKIT FOR WA STATE

ERVIN ~  BUILDING ~  GROWING THE ECONOMY ~ PROMOTING WASHINGTON ~ Q

Zero Energy Checklist for State Buildings

The Checklist is intended 10 assist project teams in the development of a Zero Energy (ZE) or Zero Energy-Capable (ZE-C) buildings for Washington State agencies

What is Which
What is Zero Why Zero
embodied projects are
Energy? Energy?
carbon? applicable?

Guidance by Building Stages

Pre-Design Design Construction Occupancy Zero Energy FAQs

Link Available at commerce.wa.gov/seep under “Additional Resources”
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EMBODIED CARBON GUIDANCE

Embodied Carbon Guidance

A Resource for Calculating and
Reducing Embodied Carbon

December 18th, 2019

IVing-Tuture.org/26r0-carbon-corification

FLame
‘a‘a'! LIVING FUTURE living-future.org/Ibcd

living-future.org/zero-carbon-certification/
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ENERGY PETAL
HANDBOOK

oy,
*!’ LIVING FUTURE

=,
»
DONATE

N

- e mem o o
LIVING BUILDING CHALLENGE . = YT T R T T R

CERTIEIED fASE STUDIES

DISCOVERY ELEMENTARY INDIGO | HAMMOND + PLAYLE THE CORK HAUS
SCHOOL ARCHITECTS..
ARLINGTON. VA DAVIS, Ci SEATTLE WA, USA
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~ NEXT STEPS

Talk about carbon and use it as a metric for

: decision making.

2. Work towards transpaFency when it comes to
material selection in both design and
procurement.

Contact zc.support@living-future.org for
additional support.
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THANK YOU!

ﬁ' = INTERNATIONAL
’ = LIVING FUTURE
1 INSTITUTE®

Ak

Haley Gardner,
Senior Specialist,
Energy + Carbon

Contact us at:

zc.support@living-future.org
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