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4.6 billion years ago




3.75 billion years ago
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3 billion years ago
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150 years ago

Saturaay.

) S DEQINI Lo bUrn 1oSsil Tuel

,-|/0J

(anyone everdonelsometningsstupidrat11s59pmionar Saturday?)




(Ply +3

PhotosynthesiS

Soil
(2300)

Soil carbon

Atmospheric
Carbon Net -

'L
" ‘kAnnuaI Increase I GtCly: Gigatons

of carbon/year

Fossil fuels,
cement, and
landiuse

Microbial
respiration and
decomposition

_ Fossil pool
(10,000)

Surface oceanr;
(1000

Phytoplankton
photosynthesis

Net ocean
uptake

: Deep ocean

(37,000)

Reactive sediments
(6000)



A"IA RA\TLAR AL B w IR Sy -

iy S

¥ i\ ™ v
\‘5.\.".‘4 A\ B M F 400 "
pOAIVE i N 0
7o USSR, el S
3 g } — §
‘ S =Y | i .

A i S > X - = ’~ ‘ . -

nﬁ\ -

BE Ay oF R
N HE ) 5@%&/ ‘/%{51; % o. ¥

|/

—11l




carbon dioxide level (parts per million)
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421 ppm

<«+— current level

<+— 1950 level

800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0

years before today (0 = 1950)




What is meant by
“decarbonization”?

Energy decarbonization involves shifting the entire
energy system in an attempt to stop carbon
emissions from entering the atmosphere before they
are ever released.



Carbon dioxide is the currency of photosynthesis, a
source of Earth’'s capacity for regeneration. Soil
carbon iIs the guarantor of healthy ecosystems and
food and water security. Carbon atoms are the
building blocks of life.

- William McDonough



“Carbon — the element — Is not the enemy.
Climate change Is the result of breakdowns in
the carbon cycle caused by us: it IS a design
fallure.”

William McDonough, “Carbon Is Not The Enemy”



“Airborne carbon is a material in the wrong
place, at the wrong dose and for the wrong
duration. It iIs we who have made carbon,
toxic. In the right place, carbon Is a resource

and a tool.”

William McDonough, “Carbon Is Not The Enemy”



recarbonization

Carbon isn’t bad, it's just in the wrong
place. Recarbonization is the mass
re-balancing of the location of carbon in the

Earth’s biosphere.




POSITIVE SOCIAL, CULTURAL,
AND ENVIRONMENTAL IMPACTS

- Doing more
&

SUSTAINABLE

Decarbonization

NEGATIVE SOCIAL, CULTURAL

AND ENVIRONMENTAL IMPA
“Doing less bad” K

Recarbonization
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What it takes to
operate our stuff

Operational Carbon Seg
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When we say “carbon” or "CO.e"
what we really mean is...






POSITIVE SOCIAL, CULTURAL,

AND ENVIRONMENTAL IMPACTS

- Doing more
2

SUSTAINABLE

NEGATIVE SOCIAL, CULTURAL

AND ENVIRONMENTAL IMPA
“Doing less bad” K







Extraction
Transportation

Manufacturing =5

Transportation™
Installation™
EMBODIED CARBON




arbon Trackin

Recycling
and/or
Disposal of
Recovered
Materials

Demolition of
Building at End
of Life

Raw Material
Extraction and
Processing

“Cradle to gate”

Manufacture
of Building
Materials

Carbon Lifecycle
of Building

Refurbishment
and Reuse of
Building

Operational
Use of Building

Transportation
to Construction
Site

Utilization in
Construction of
Building

Interface

This dectaration is an environmental product deciaraton (EPD) in accordance with 1SO 14025. EPDs rely
on Life Cvcle Assessment (L of product

Certified Environmental Facts®

Company: Interface

Product:  Nylon 6 or Nylon 6,6 on GlasBac

Facility Location:  LaGrange and West Point, GA
Certification Period: October 1, 2019 - September 30, 2020

B EPDs do not Indicate tat any environmental or social performance |
ffe may be impacts that they do not encompass. LCAs do not typically -
n ror y assess human

an
Jplement bt cannot repiace tools and certfcatons that are desgned to address
Homance threshoids — e.9. Type 1 certfcations, health assessments and
[act assessments, etc. Accuracy of Resalls EPDs regulary rely on estimatons
feuracy In estmation of effect dfers for sny particur produc ine and reported
fare not comparative assertons and are eifher not compsrable o have lrited
ifecent If cycle stages, are based on dfferent product catagory ules or are
impacts. EPDs from dfferent programs may ot be conparabie

Certification Number:  19-0378 I Environment
— face. Inc
Product Specific: 7521006.101.1
2 " face Americas moduar carpel on GlasBac, Nylon 6 styles
Total Recycled Content 73% and UL Environment. PCR for Buling Relaied Producis and Services - Pari|
Pre-Consumer: 68% JUIULE Version 1.306.19.2014 e
Part B Roquremantson the EPD for Floor caverings (18U, V1 6,
Post-Consumer: 1% 0 : i
- - — bar 10, 2016
Regional Raw Material Sourcing 90% | |vears =

Product Optimization®

Blormation about basic material and the material's orign

the products manufacture

NSF-140 Certification Gold Certification

Embodied Carbon Reduction’ 27% ||| pecaton of product processing
Mlormaton about he in-use condans
Eutrophication Reduction 22% [ Mo cycie assessmant resuts
" - and venfcanons.
Smog Potential Reduction 40% - UL Environment Review Panel
- [ 18U ingependent Expet Committes (SRV)
Carbon Neutral Yes | || | apd@ulenvironment com
Take Back Recycling Program’ Yes :,“';.;,’g"i‘”“““’“’“'*""
Recyclable-’ 56% S EXTERNAL |Wade Stout_ UL Environment
Published Environmental Product Declaration (EPD)’ Yes [N [fthe reference PCR by Toomas G v gy G|

Low-Emitting Materials Green Label Plus

edient Reporting:

duct Declaration (HPD) Yes

CARBON




TRUE OR FALSE.:

The lowest embodied carbon building is wood timber construction.



TRUE OR FALSE:

The lowest embodied carbon building is wood timber construction.

The single most effective thing we can do to reduce embodied
carbon in our buildings is....adaptive re-use!
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ORDER OF MAGNITUDE EMBODIED CARBON
POUNDS PER FT? BY BUILDING TYPE

“HEAVY” “LIGHT” ADAPTIVE T
CONSTRUCTION CONSTRUCTION REUSE



Interior Finishes 13%
Superstructure 45%

Envelope 13%

EMBODIED CARBON
IN OFFICE BUILDINGS

Arup,-Embodied Carbon Study,
: Concrete Centre, 2012

Construction 12%

Substructure 17%



Interior Finishes 13%

Superstructure 45%
2,025,000 pounds

Envelope 13%
585,000 pounds
100 pounds of carbon/ft?
45,000 ft=
4,500,000 pounds of . carbon

Construction 12% -

Substructure 17%
765,000 pounds



Operational Carbon
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HVAC e
Lighting + Electrical
Plumbing
Equipment + Plug Loads
- (renewable energy)
OPERATIONAL CARBON




HVAC
Lighting + Electrical

: —_— Mo Plumbing
P . ' Equipment + Plug Loads

+ Transmission loss
- (renewable energy)
OPERATIONAL CARBON
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Lawrence Livermore

Estimated U.S. Energy Consumption in 2021: 97.3 Quads National Laboratory

Net Electricity 0.05 _ 0
+ 200% y imports 0.4%

-39 I

23.7

Hyd
-17% [

+42% I

Geothermal

Natural Gas

31.3
Industrial

26 : Energy
Services

Coal ' 31.8
-25% Y \

Biomass
4.83

Petroleum
351

Source: LLNL March, 2022. Data is based on DOE/EIA MER (2021). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIA

reports consumption of renewable resources (i.e., hydre, wind, geothermal and solar) for electricity in BTU-equivalent values by assuming a typical fossil fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is

estimated as 65% for the residential sector, 65% for the commercial sector, 21% for the transportation sector and 49% for the industrial sector, which was updated in 2017 to reflect
DOE's analysis of manufacturing. Totals may not equal sum of components due to independent rounding. LLNL-MI-410527



Electricity used 35%

Electricity lost 65%

Put simply, every kwh used on site
takes 2.8kwh of generation



Estimated U.S. Energy Consumption in 2021: 97.3 Quads

M Lawrence Livermore
National Laboratory
Net Electricity  0.05
Imports

Nuclear
8.13

Hydro

23.7
2.28

Wind
3.33

Geothermal

Natural Gas
313

Industrial
26

Energy
Services

31.8

Biomass
4.83

Petroleum
351

Source:

LLNL March, 2022. Data is based on DOE/EIA MER (2021). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIA

reports consumption of renewable resources (i.e., hydre, wind, geothermal and solar) for electricity in BTU-equivalent values by assuming a typical fossil fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is

estimated as 65% for the residential sector, 65% for the commercial sector, 21% for the transportation sector and 49% for the industrial sector, which was updated in 2017 to reflect
DOE's analysis of manufacturing. Totals may not equal sum of components due to independent rounding. LLNL-MI-410527




TRUE OR FALSE.

Electrification = “Decarbonization”



TRUE OR FALSE;

Electrification = “Decarbonization”

Electrification, the elimination of fossil fuels from our buildings, IS a

critical step to both de- and re-carbonizing the built environment,

but unless we address the site and source operational carbon it is
not enough.
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Bad

1

Global Warming Effect

Wood Product Lifetime Carbon Emissions
The New Carbon Architecture, Bruce King
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Bad

1

Global Warming Effect

<

Good

Wood Product Lifetime Carbon Emissions

The New Carbon Architecture, Bruce King

5

plant | grow service life end of life
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Wood vs. Concrete Design Lifetime Carbon Emissions

Global Warming Effect

Bad

»
»

P
<

Good

The New Carbon Architecture, Bruce King
Concrete design

Timber design, worst-case sourcing + transport

Timber design, worst-case sourcing

grow

manufacture transport construction service life end of life

Timber design, sustainable forestry, short transport



TRUE OR FALSE.:

Meadows sequester more carbon than forests.



OR FALSE:

Meadows sequester more carbon than forests.

Emerging data shows that healthy meadows can sequester more
carbon than forests. Doing so builds deep resilient soil which
holds carbon and nurtures ecosystems.
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DURABLE CARBON SEQUESTRATION
Straw Bale Walls

Paralam Structural Frame

FSC Certified Wood

Bio-based Flooring




Pavement






3.28 acres of thriving meadow
sequesters 55,860 pounds of
carbon per year!

1 acre sequesters 16,800 Ibs CO,/yr
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BASELINE BUILDING

Commercial Operational
Office/Higher Energy Use

Ed Building Intensity (EUI)
25,000 ft2 50 kbtu/ft2yr

Embodied
Carbon

Intensity
82 pounds/ft?




BASELINE BUILDING

Commercial Operational
Office/Higher Annual Carbon

Ed Building Intensity
25,000 ft2 15 pounds/ft?

30 years 11,250,000
Pounds CO.,e

Embodied
Carbon

Intensity
82 pounds/ft2

2,050,000
Pounds CO.e



STEP 1: BUILD LESS

Commercial
Office/Higher

Embodied
Carbon

Operational
Annual Carbon

Ed Building
20,000 ft2

Intensity
15 pounds/ft?

Intensity
82 pounds/ft2

30 years 9,000,000 1,640,000
80% of baseline Pounds CO.e Pounds CO.e



STEP 2: DEEP ENERGY EFFICIENCY
(reduce EUI to 20Y)

Commercial
Office/Higher

Embodied
Carbon

Operational
Annual Carbon

Ed Building
20,000 ft2

Intensity
6 pounds/ft2

Intensity
82 pounds/ft2

30 years 3,600,000 1,640,000
40% of baseline Pounds CO.e Pounds CO.e



STEP 3: REDUCE EMBODIED CARBON OF
STRUCTURE AND ENCLOSURE

Commercial Operational Embodied
Office/Higher Annual Carbon Carbon

Ed Building Intensity Intensity
20,000 ft2 6 pounds/ft? 64 pounds/ft?

30 years 3,600,000 1,280,000
37% of baseline Pounds CO.e Pounds CO.e



STEP 4: REDUCE EMBODIED CARBON OF INTERIORS

Commercial Operational Embodied
Office/Higher Annual Carbon Carbon

Ed Building Intensity Intensity
20,000 ft2 6 pounds/ft? 48 pounds/ft?

30 years 3,600,000 960,000
34% of baseline Pounds CO.e Pounds CO.e



STEP 5: RENEWABLE ENERGY (PV - 70%)

Commercial Operational Embodied
Office/Higher Annual Carbon Carbon

Ed Building Intensity Intensity
20,000 ft2 1.8 pounds/ft? 48 pounds/ft?

30 years 1,080,000 960,000
15% of baseline Pounds CO.e Pounds CO.e



STEP 6: ADD BACK TRANSMISSION LOSS ®

Commercial Operational Embodied
Office/Higher Annual Carbon Carbon

Ed Building Intensity Intensity
20,000 ft2 5 pounds/ft? 48 pounds/ft?

30 years 3,024,000 960,000
37% of baseline Pounds CO.e Pounds CO.e
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STEP 7: PUT THE SITE TO WORK

Operational : Sequestered
Carbon Embodied Carbon

(30 years) Carbon (30 years)

3,024,000 960,000 330,000
Pounds CO.e Pounds CO.e Pounds CO2e
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ANSWER - Go for Net-zero energy!
(PV system sized at 110%)

Operational _ Sequestered
Carbon Embodied Carbon

(30 years) Carbon (30 years)

330,000 960,000 -630,000
Pounds CO2e Pounds CO.e Pounds CO2e



EVEN BETTER - NZE + Double Meadow!
(we are working with Muhlenberg on this)

Operational _ Sequestered
Carbon Embodied Carbon

(30 years) Carbon (30 years)

-360,000 960,000 -1,260,000
Pounds CO2e Pounds CO.e Pounds CO2e



OUR OWN LESSONS LEARNED FROM THIS
30 years is too long to pay off our carbon debt

Operational Embodied Sequestered
Carbon Carbon Carbon

Net-positive Adaptive-reuse More meadow
energy is would speed up would speed up
critical the payback the payback
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Cumulative Carbon Emissions

Metric tons of CO2—equivalent

Recarbonization action plan

Marching orders for your work in the built environment:

2030
2040
2050

[\
o
o
[V

8000

6000

4000

-2550

1. Develop a Recarbonization Plan at

the start of your projects!

2. 100% Electric - No more fossil fuels.
3. Reduce EUI

4. Add renewable energy

5. Reuse existing carbon and / or

6. New material to be low-carbon

and/or carbon sequestering.

7. Put your site to work to actively

sequester carbon.
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- thank you!

SN

David Salamon Salamon@ReVisienArchicom s
WWW.revisionarch.corm
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