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Low-Carbon Design Workflow

An iterative approach to measuring and improving performance
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Early phase decisions are the most impactful

Waiting until BIM data is available is waiting too long



Early phase decisions are complex!

Proportion of embodied and operational emissions vary widely

12,000 tons CO:ze 10,400 tons CO:ze 15,200 tons CO:ze
79% Embodied 91% Embodied 62% Embodied
21% Operational 9% Operational 38% Operational
San Francisco Seattle Albuquerque

Building Parameters: 30 year period; 100,000 sf K-12 School; EUI of 30 kBtu/sf/yr; all-electric

18,200 tons CO:ze

52% Embodied
48% Operational

Salt Lake City
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There’s no “one size fits all” decarbonization strategy

Strong differences between relative and absolute reductions, regional variation
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I 1 Avoided operational emissions
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Remaining operational emissions

v Emissions avoided with PV array

A — 7

San Francisco

~0 tons CO.e
Net Zero

Building Parameters: 30 year period; 100,000 sf K-12 School; EUI of 30 kBtu/sf/yr; all-electric; 470 KW PV Array

Seattle

+100 tons CO.e
(emitted)

Albuquerque

-600 tons COze
(avoided)
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Salt Lake City

+700 tons CO.e
(emitted)




Materials | Emissions vary across space

Carbon Intensity of Concrete

ehdd.



Energy | Emissions vary across space and time

ehdd.



EPIC takes a “whole life carbon” view

Integrated models of embodied, operational, and landscape carbon

Carbon reduction strategies
Build less

Reuse existing structure
Switch structural system
Low-carbon materials
Longer lived interiors
Low-carbon envelope
Store carbon in materials
All-electric building
Increase energy efficiency

Add onsite renewables

Carbon-storing landscape

Embodied carbon emissions
Operational carbon emissions
Carbon storage, avoided carbon

ehdd.



EPIC includes data from across the building life cycle
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EPIC includes data from a wide range of building systems

Typical LCA includes a very narrow scope of analysis

Typical Scope of Carbon Analysis



EPIC includes data from a wide range of building systems

A holistic look at building emissions avoids burden-shifting and widens the decision space

. Embodied Carbon

’ Operational Carbon

Carbon Storage

Land Use Change

Landscape




Anatomy of EPIC

Whole carbon

modeling approach

-

O
Building Characteristics
I
Material Assembly
Takeoffs Takeoffs

l

[

GWP Factors

l

[

GWP Factors

l

Energy Use
Estimates

l

[

GWP Factors

—

Results

@ Adjust with Carbon Reduction Measures




Transparent Methodology

www.epic-docs.dev




epic.

AlIA HQ
Case Study

AIlA National Headquarters Renovation | EHDD



The AIA National Headquarters

Project Description

196,000 sf renovation of 1970s brutalist building

EHDD’s Climate Goal
Net Zero Whole Life Carbon



The AIA National Headquarters

Project was not subject to
CalGreen Requirements,
but could fulfill either the
Building Reuse or

wbLCA requirements

AIlA National Headquarters Renovation | EHDD



Base Case | New Construction

The AlIA National Headquarters Renovation

e— New Construction



Retrofit, design, and specification of low-carbon materials

The AlIA National Headquarters Renovation

e— New Construction

o— Retrofit



Electrification and energy efficiency

The AlIA National Headquarters Renovation

e— New Construction

o— Retrofit

Electrification
and Energy Efficiency



Onsite renewables and clean power purchase

The AlIA National Headquarters Renovation

e— New Construction

o— Retrofit

Electrification
and Energy Efficiency

o— Zero-Carbon Energy



Dedicated community renewables

The AIA National Headquarters Renovation

«— New Construction

— Retrofit

Electrification
and Energy Efficiency

e— Zero-Carbon Energy

I I I I I I Community
——
Renewables



Setting ambitious targets in our proposal ...

Zero-carbon project proposed to AlA at the beginning of the process




... allowed us to deliver a zero-carbon project

Zero-carbon project proposed to AlA at the beginning of the process

3,000

2,000

tCO:ze

1,000

Interview/RFP 100% CD
Carbon Budget Full wbLCA



... allowed us to deliver a zero-carbon project
Zero-carbon design delivered to AlA at the end of CD phase

3,000

2,000

tCO:ze

1,000

Interview/RFP

Carbon Budget

100% CD
Full wbLCA

100% Embodied
Carbon Offset

with

Local PV
Installation



Thank you!

Questions/comments:
j.rusk@ehdd.com

Try EPIC:
epic.ehdd.com





