Sustainability-Driven Building Practices:
Aligning Stakeholder Needs and Maximizing
Return Through Continuous Improvement

Todd Usher, William Ranson, Adam Broderick




w

Todd Usher, PhD William Ranson Adam Broderick

Founder & President Building Knowledge Center Material Scientist
Leader Product Innovation and Development

A
ADDISON «DUPONT> «DUPONT



Framing the Sustainability Challenge
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Shelter Solutions

SJ STAINABILITY
PROGRESS UPDATE

OUR 2030 GUALS

Sustainability Goals for DuPont
Shelter Solutions

DELIVERING SOLUTIONS FOR
GLOBAL CHALLENGES

We will deliver innovative construction
solutions that enable the energy
efficiency, weatherization, and fire
resilience of buildings, while improving
the productivity and quality of

the installation.

UUR SUSTAINABILITY STRATEGY

OUR PLANET IS OUR "HOME,” AND THERE IS NO PLACE LIKE IT.

We focus on working with the industry to deliver innovative solutions that protect our planet by driving whaole life carbon of
buildings to net zero, increasing circularity of materials, and utilizing chemistries that are safe and sustainable by design to
realize our shared vision of a sustainable "home™ where current and future generations can thrive.

ACTING ON CLIMATE

We will reduce Scope 1 and 2 GHG
emissions from DuPont Performance
Building Solutions and Corian® Design

operations by 75% from a 2019 baseline.

ENABLING THE
CIRCULAR ECONOMY

We will advance the circular economy
in the building industry through
innovation in materials and business
models, collaboration, and end-of-life
plans that eliminate and up-cycle waste
across the product life cycle.

SAFE AND SUSTAINABLE
BY DESIGN

We will collaborate with our customers
and key partners to bring green
chemistry innovations to the market and
will drive continued reduction in the
presence of substances of concern in
our portfolio.

BUILDING THRIVING
COMMUNITIES

We will strenghten families and empower
the next generation through fostering
inclusivity, partnerships, and employee
volunteerism globally.



https://www.dupont.com/content/dam/dupont/amer/us/en/performance-building-solutions/public/documents/en/Dupont-Sustainability-Progress-Update-2024.pdf

Framing the Sustainability Challenge

Meeting the needs of the present without compromising the

S_USta' nabilit ability of future generations to meet their own needs.
y' 1987 Brundtland Commission Report, United Nations
What are the current needs of your clients? How does the home you build affect:

,a‘ ‘1" ﬁ‘_{\{ 3

“Present’
“Future Generations”

Are you building a durable product that you } ‘ EEBA
will be proud to show your great grand kids? onmental Building Alia



Sustainability: Only One Piece of the Puzzle

VANEEBA

ding Allia



Present needs: What are people asking for?

Exhibit 2-20 Impeortance of Home's Environmentally Friendly Features . .
Survey: Most important attribute of home

{Percentage Distribution)

i New Homes: Avoid renovations or issues
225 with plumbing or electricity (45%)
“High Quality Home”

Heating and cooling costs

wWindows/Doors/Siding
[Installation)

Energy efficient lighting

Energy efficient appliances

Landscaping for
energy conservation

Used Homes: Meet price expectations
(38%)
“Affordable Home”

Emvirormentally friendly
comimunity featuras

Solar panels installed Gk % %
on hormea
O 1094 200 0% 40% 50% B0% T B0 90% 100%
M Very Important B Somewhat Important Mot Important

2NEEBA

Energy & Environmental Building Alliance

National Association of REALTORS 7 ® | 2023 Profile of Home Buyers and Sellers



Codes (generally) do not meet present needs

Code Efficiency Category
B 2021 1ECC

B 2018 IECC

® 2015 1ECC

B 2009 IECC

B <2009 IECC

[ ] No statewide code

VAaNEEBA

Energy & Environmental Building Alliance

Updated on 06/28/24
https://www.energycodes.gov/state-portal



Framing the Sustainability Challenge

E'ﬁPEWREEFY Estimated Improvement in Residential & Commercial Energy Codes \W/
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*Net energy use includes the contribution of renewable energy generation https://www.energycodes.gov/state-portal



Continuous Improvement Methodology

VANELDBA



Continuous Improvement Methodology

“Quantitative Measurement”
Where are you today?
Where can you make the most impact?

Analyze: How to
address the largest

gaps?

Control: Ensure gains
are maintained

Implement and
Measure
Improvement

VAaNEEBA

Energy & Environmental Building Alliance



Tracking Carbon- Where to make impact?

Foundation
13.4%
Whole Building Embodied Carbon Floors/Roofs
' 30.0% 3.3%
— Interior Walls

4.2%

Exterior Wall
54%

Finishes

3.7%

Whole Life Carbon

Whole Building Lifetime Carbon

100.0%
Heating/Cooling
26.6%
Operational Carbon
70.0% Appliance + Lighting
16.8%
Water Heating
= 10.5%
Whole Building End of Life Carbon
<1.0% Other
' 16.1%

'A‘ E E BA 55 yr building lifespan End of Life Carbon
NREL New Residential Construction Carbon Emissions <1.0%

Energy & Environmental Building Alliance - — -
U.S. Energy Information Administration, Annual Energy Outlook 2018


https://www.nrel.gov/docs/fy23osti/83049.pdf
https://www.c2es.org/wp-content/uploads/2018/06/innovation-buildings-background-brief-07-18.pdf

Which metrics to choose?

ﬁ

Impact on Sustainability

Whole Life Carbon

Difficulty to Implement

>

VAaNEEBA

Energy & Environmental Building Alliance
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Stair Step - Taking small bites



Example: Impact Tree for Air Leakage

Quantitative Metrics with Clear Sustainability Implications

Whole Building
Lifetime CO,

(]
Operational o .
Carbon S *%e
< ° ® °
. . e O [ [}
Heating/Cooling . ®e ° o
Loads (Manual J) °

Manual J includes:
= Air leakage (ACH50, CFM50)
* Thermal Envelope
= Window Characteristics

® Floor nlan ( # <ctoriec area )

yaNEEBA

Energy & Environmental Building Alliance



Make an impact - Air Leakage

Where do you stand relative to peers? (ACH50, CFM50)

Avg. Envelope Leakage by Climate Zone (ACH50)

6.00
5.00

4.00
3.44

481
475 434
3.61 358 346
3.00 3.05 2.96
- 2.87
2.45
1.87
2.0
1.0 I
0.00
1A 2A 2B 3A 3B 4A 4B 4ac 5A 5B 6A

6B 7B

o

[ ]

L an

YANEEBA

2024 Trends in HERS(R) rated homes, a statistical abstract. Energy & Environmental Building Alliance



Where and how to air seal?
§R402413 | |

Air Climate Test
Leakage Zone Pressur
Rate e

<5ACH 0-2 50
Pascals

< 3 ACH 3-8 50
Pascals

* Proper air sealing the top _ {
plate to attic drywall can - e B = —
have the greatest impact - a . s | vy
of all locations, with a
potential ACHS50
reduction of up to 1.6
exchanges. - ) o o

18, Common Wails Between
Attached Dwelilng Units

ir Sealing Trouble Spots

1) Alr Barrier and Thermal
Barrier Allgnment

Attic Alr Sealing

Altic Knsewalls

Shaft for Piping or Ducts
Dropped Celiing/Sofmit

Staircase Framing at Exterior Wall

Porch Roof

2
k]
4
§
6
T
8 ) Flue or Chimney Shafit
9

Altlc Access

12) Whole-House Fan

13} Exterior Wall Penetrations
14, Flreplace Wall

16) Garage/Living Space Walls
16 Cantilovered Fioor

17) Rim Jotsts, Sill Plate, Foundation, Floor

Image Credit: Energy.gov



How to improve your air sealing?

Install your WRB as an air barrier!
Tape ALL Seams
Top and Bottom of Wall
How you handle penetrations?
Watch for tricks:

- garage to attic

- attic knee wall
- Cantilevers

Single-Family Field Installation Examples: DuPont” Tyvek” WRB Installation and Continuity

e The xamples provided do

nge any requirement in

ha
the tlvpblshdls.tilt GdEe-soW BesF mplldt Iu.'v itth Dpl blltallt
r .-t

teom/building/how-t

This m:u: ument is designed to serve as a resou
Guuilz nd Warranties, available at wyww dupg
Tyvek® WRBS Installation for New Construction

he QR co and direct access

Base of Wall

Option 1

Examples of
Sealing wrap
WRB at Bottom
of Wall

1" min. 4 1" min.

-

2 e P,
£ Y1/ -

10 Rl P

Option 2

Option 3

yaNEEBA

Energy & Environmental Building Alliance



Make an impact: Thermal Wall UA values

R-value: Blocking heat U-factor: Sum of all leaks
R o I R 7 =]

Average Above Grade Wall U, Value by Climate Zone (2023)

0.09

0.081 0.081

0.08
0.07 0.062 U value= 0.101 U value= 0.071 U value= 0.067
0.06
005 = e BONE 00 kB4 — Effective Effective Effective
004 0036 = gom R-9.9 R-14.1 R-14.9
0.03
0.02
0.01

1A 2A 2B 3A 3B aA 4B 4C 5A 5B BA 68 7B

UA takes into consideration : Framing ( size, advanced?), window U, Window to wall ratio, insulation ( batt, Cl ), and area

o



How to Improve Thermal Wall : CI

2021 IECC Prescriptive R-Value Requirements:
Resident'ial Wood Frame Walls

2021 IECC R-Value Prescriptive
Requirements

Wood-Framed Wall

2x4 Options 2x6 Options

30 orol’%}:?d Of 30 or 20+5c;i

| 30 or 13+10ci or
‘ 0+20Ci 30 or 20+

20 06 l i&ggci or 20

13 or 0+10ci




CI tips for best results

WRB Position

WRB over or under Cl

Window position

» Fastener type & length
* Nail base / studs

. Recessed vs bump out
. Aligned with WRB

@- Cladding attachment

‘ Insulation continuity Framing
Windows Installed BEFORE DuPont™ Tyvek® WRB ansition to below grade . x4 or 236
Placement of Tyvek" WRB vs. Bump Out Frame . Advanced framin
DuPont Exterior Continuous Installed at Rough Installation 9
Placement of Window Relative to Finished Wall Insulation (CI) Opening Considerations
Windows Aligned with the exterior wall WRB OVER CI YES* SEE Section1
Windows Recessed from the exterior wall WRE UNDER CI NO SEE Section 2
Windows Installed AFTER DuPont™ Tyvek® WRB
Placement of Tyvek® WRB vs. Bump Out Frame
DuPont Exterior Continuous Installed at Rough Installation
Placement of Window Relative to Finished Wall Insulation (Cl) Opening Considerations
Windows Aligned with the exterior wall WRB OVER Ci YES SEE Section 3
Windows Recessed from the exterior wall WRE UNDER Ci NO SEE Section 4
Windows Aligned with the exterior wall WRE UNDER CI YES SEE Section 5




Continuous Improvement Methodology

“Quantitative Measurement”
Where are you today?
Where can you make the most impact?

Analyze: How to
address the largest

gaps?

Control: Ensure gains
are maintained

Implement and
Measure
Improvement

VAaNEEBA

Energy & Environmental Building Alliance



Implement

Training — hands on for the first time
Explain the Why
Mock-ups

Re-test your measurement after
implementation

Use product manufacturers!

"F.ig' T A 4 L W _r?-__

Tyve

Homelirs
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Tyvel




Maintain the Gains

* Jobsite Observations " Trust
but verify"

* Train on the "Why"

* Don’t be discouraged by
setbacks

Tiwek® WRE instailation fer Mew Comstrection

1 Tywek® WRED roll sligned ot bomom corner of struocture snd unrolled aartng
at cotmer and directly over wandowidoor rough opemngy All verticsl seamm
overtapped by 67= I

2 Tyweh™ WRB secuied to stud of Aad Base Matenal with retommended Lastefiers

spaced &% 18" on wvertical stud Lnes Mo fatteners within 8 of sils and amis and

¥ of tha hmid of windcudoor rough openngs

Wertical soamm of Tywek™ WRE taped with DuPont™ Tywvek® Taps

4 Uippes Liver of Tyeek® WRE iatalled oreeflaopeng botiom Layer by min &7

Adi Badrier nstallathons All horrortal tesmd Laped (17 Tyvek® Tape réquired o6

horizontal and vertical seama when waing DuPont™ Tyvel® StoccaWWirap® Tyeek®

DrainWrap™ or Tywek® CommarcalWrag® D)

& Adr Barrler installations: ALl terminations of the Tysek® WRE (ncluding, but not
Limited to, top-of wsallfbottom-ofwall interfaces) @ped or seaied wah Tyeek®
Tape o Dufont Self-Adhered Flashing Producs

=]

'

{non list):
Dul"onl"' Tywen® Wrap C.lp Mals, Srfean, of Staples

= Other cap staples for Stinger® Cap Stapber

= TRUFAST® wWislis Grip-Dack® sorgws with Theanmal-Gng Faarlan™ washaig
(TRUFAST® Walls formerty Rodenhouse)

DuFont Building Envelope Solutians «0PONT»

Styrofoam™ Brand XPS Insulation
Field Observation Report

This st i fa s i s

Ponfinct intormatinn MadleafTansal Contraron Mums

aoinm

o Tl Plre

DuPant Buiding Everlops Specialist
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i
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INOTE: Cunmisberliin 4ol Uitk oy el sl 1 EWEPnl, et i e Wonailabiunt FIaaiuLin a-v e vy i i WAB

i e

O P o i e aplicn]

Dot
s
Clisthue
P (=)
wesciva i g vy i appind tanged  Tleor-rmrged
Ll mutid vt e Lotne
Mt g Ceeesea
Deanes
Zope e Drtngrial fanged I:I-v aivgai gt [Thecanpbed longed  [laric miid
lechar
@i wacey  Saledtsmad iicing
Tywa i haatizg e hattiag e
a8 CHd ST will TG et St . Lau of s3Sere a3 ENVaRing Ll [Ia
g ol avtwiion IGAAGEAT S wct wviaricr misdator Ryp
<ot st ol mthd et e ML T
Ak Dl B i) (8 b o e TS e et Dl g i
WOTR s ubeas™ T L = o el e DuPond i Sokitne Fe t2amatar Seot
@) ne - o
<< I

' VAaNEEBA

Energy & Environmental Building Alliance



Addison Homes

ZERO ZERO Pinnacle Awards yaldEEBA

ENERGY READY HOME ENERGY READY HOME| ENERGY READY HOME Energy & Environmental Building Alliance

U.S. DEPARTMENT OF ENEBGY U5 DEPARTMENT OF ENEROY |  U.5. DEPARTMENT OF ENERGY
HOUSING INNOVATION AWARD  HORUSING INNOVATION AWARD ) HOUSING IMNOVATION AWARD

WINNER 2017 WINNER 2016 WINNER 2015



The Journey Begins

* 2004

* New builder searching for homebuilding "Best Practices"
* South Carolina Earthcraft House Builder Training

* Ah-Ha! Moment — Successfully Sustainable!

* First Custom Home client - "try" Earthcraft? - 0 r-|-h Cro f-|-

‘ ) A Program of Southface

yaNEEBA
Energy & Environmental Building Alliance



The Journey Begins

Energy & Environmental Building Alliance



The Journey Begins

Energy & Environmental Building Alliance



The Journey Begins

Congratulations!

SENSIBLY BUILT

4 A0d 11inag AMEISNIS »

HE ENVIRONMENT

2 * LNFWNOAIANT IHL A0d

Your home is an

EarthCraft House™

It’s been inspected for energy efficiency,
water and waste reduction, and
improved indoor air quality

For more information visit www. EarthCraftHouse.com

A partnership between the Greater Atlanta Home Builders Assoclation

yaNEEBA

Energy & Environmental Building Alliance




The Journey Begins

$273,000

4,400 Sq Ft

* 13% Gross Margin
HERS 88

* Better than code!

yaNEEBA

Energy & Environmental Building Alliance



The Journey Begins

* Challenges

FAaNEEBA
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2007 - Model Home

yANEEBA

Ene

Juilding Alliance

onmental B

rgy & Envir



2007 - Exterior Insulation First Try

* R-3 Exterior Insulation
* No taped seams

* Framer Cost

* Builders Laughed

yaNEEBA

Energy & Environmental Building Alliance



Lessons - 2007

* Encapsulated crawlspace (too small for HVAC)

VANEEBA

Energy & Environmental Building Alliance



Roof Trusses - Wrong Pitch

yaNEEBA

e = = S R e T
Energy & Environmental Building Alliance




Renovation 2009 - Exterior Insulation!

yaNEEBA

Energy & Environmental Building Alliance



Renovation 2009 - Air Sealing

yaNEEBA

Energy & Environmental Building Alliance



Renovation 2009 - Duct Sealing

YANEEBA

Energy & Environmental Building Alliance



Renovation 2009 - Duct Sealing

yaNEEBA

Energy & Environmental Building Alliance



Renovation 2009 - Air Sealing

yaNEEBA

Energy & Environmental Building Alliance



Next step - 2011

* Integrated WRB

VaNEEBA

Energy & Environmental Building Alliance



Next step - 2011

* Blown-in wall insulation

FAaNEEBA
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2015 - Model Home

yaNEEBA

Energy & Environmen tal Building Alliance



2015 - Model Home

* Back to Exterior Insulation

yaNEEBA

Energy & Environmenta | Building Alliance




2015 - Model Home

* Advanced Framing

yAaNEEBA

Energy & Environmental Building Alliance




2015 - Model Home

* Solar Shingles

VANEEBA

uilding Allia



2016 - Ducts in Conditioned Space

L
R
Ao

yaNEEBA

Energy & Environmental Building Alliance



2016 - Ducts in Conditioned Space

YANEEBA

Energy & Environmental Building Alliance




DOE Net Zero Rea

* First Home <1 ACH,,

Energy & Environmental Building Alliance



DOE Net Zero Ready

* RHEIA Ducts in
Conditioned space

MEEBA

Energy & Environmental Building Alliance




DOE Net Zero Ready

* Advanced Framing

* 2x6, 24" O.C.

* R-6 Exterior Insulation
* R-19 Cavity Insulation
* Insulated Headers

yaNEEBA

Energy & Environmental Building Alliance



Real Life Stepwise Growth vs. Giant Leap
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Moving Forward

* Predictable air tightness

* New air sealing strategies

* Replicability

* Focus on Trade communication / Visual scopes of work
* Make it easy for our Trade Partners

TANEEDIA



Wrap-up

* Progress is not linear!
* Lots of learning experiences
* Have to keep driving for efficiencies in the face of obstacles

* Leverage to make it easier for yourself — many resources!
* Education + training
* Manufacturers
* Peers



THANK YOU!
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