Building Materials

Impacts and Opportunities

EESI

Jordan Palmeri
Oregon Department of Environmental Quality
12/8/21



Outline

Carbon impacts of building
materials

Short term — carbon
reduction opportunities

Long term — moving
towards circular building
material sector




Carbon impacts of building materials
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Product lifecycle -{lembodied carbon]|focus areas
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CO2 emissions
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Embodied vs. Operational Carbon
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Source: AlA / CLF Embodied Carbon Toolkit



Strategies to reduce embodied carbon
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* Build less e
* Reuse existing buildings oy
* Build smaller
—occupancy matters

e Reuse materials

* Optimize building
—whole building LCA

* Optimize materials
—EPDs
—other certifications

* Minimize waste
e Recover waste
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Reduction strategies — short term



City of Portland - Zoning Code
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Example: 5,000
square foot lots

City of Portland Residential Infill Project: https://www.portlandoregon.gov/bps/article/657675



https://www.portlandoregon.gov/bps/article/657675
https://www.portlandoregon.gov/bps/article/657675

Vancouver, BC —whole building LCA requirement

Pollcy

Requires reporting of
embodied emissions for all
rezoned buildings

 Equivalent annual
embodied emissions values
must be reported alongside
operational emissions in
kgCO2e/m2/year

e Data collected by city to
understand scale of
embodied emissions

http://bylaws.vancouver.ca/Bulletin/G002 2017April28.pdf



http://bylaws.vancouver.ca/Bulletin/G002_2017April28.pdf

City of Portland — Deconstruction requirement




Environmental Product Declarations (EPDs) for public purchasing

L]
Other State Efforts:
I:LEAN * Oregon
* New York
* Washington

* Minnesota
COLORADO
Federal Efforts:

* Buy clean Procurement
Requirements

CALIFORNIA


http://www.buycleancalifornia.org/

What is an Environmental Product Declarations (EPD)?

ENVIRONMENTAL IMPACTS

* Disclosure label that reports Declared Product:
the environmental impacts of Vix 45554204 - Bend Plar

P roducts Compressive strength: 4000 PSl at 28 days

Declared Unit: 1 m? of concrete
1

* Typically include impacts of raw e Homingpetentsi g 02 -
. . Crone Depletion Potential (kg CFC-11-eq) 9.8E6
material extraction, idifcation Potential (1 SOy 242
transportation, and Eutroptication Potential (g N-6q) 0.47
manufactur‘ing Photochemical Czone Creation Potential (kg Cs-eqg) 58.0

Abiotic Depletion, non-fossil (kg Sb-aq) 1.2E6
Abiotic Depletion, fossil (W) 1,229
Total Waste Disposed (kg) 276

* Third party certified against ISO

Consumption of Freshwatar (m3) 289

Product Components: natural aggregate (ASTM C33), Portland

cement (ASTM C150), batch water (ASTM C1602), slag cement (ASTM
(C989), admixture (ASTM C260)

Additional detail and impacts are reported on page three of this EFD



Oregon Concrete EPDs
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CalPortland Company

Front Avenue, Hillsboro and
West Vancouver Plants
Ready Mixed Concrete
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Program stats:

* 10 companies

e 21 central batch plants

* 4 mobile mix plants

e Over 1500 EPDs produced



City of Portland Concrete Procurement Policy

* Jan 1, 2020
* EPDs required on all City projects

* Jan 1, 2022
* City publishes GWP threshold

e~ June 1, 2022
e All EPDs must be below threshold

Policy: https://www.portlandoregon.gov/brfs/article/731696 16



https://www.portlandoregon.gov/brfs/article/731696

Concrete — policy + pilots

700
Published EPDs in the Portland Area
600
500
f20)
400 :;
&
o
300
2020 Low
200
Carbon
100
Concrete
L] -
0 Sidewalk Pilot
0-2500 2501-3000 3001-4000 4001-5000 5001-6000 6001-8000
«=@==National NRMCA [ PNWSII\IRMCA ==@==\/arin County This casestudy provides information on the City of
Portland'sfirstround oflow-carbon concrete pilot

projects, featuring sidewalk ramps within the
City's Bureau of Transportation.

October2020

k< C;J
KNIFE .
RIVER CALPORTLAND

B

1
{

KH




Additional City of Portland Pilot Projects

Traffic signal Driveways Pavement and Stormwater +
pole footing ADA ramps Playground



“Marin County, California - Building Code

Table 19.07.050 Cement and Embodied Carbon Limit Pathways
Cement limits Embodied Carbon limits
for use with any compliance method | for use with any compliance method
19.07.050.2 through 19.07.050.5 19.07.050.2 through 19.07.050.5
crnlﬂnnp:zzgvsep:t?gf;h Maximum ordinary Portland cement Maximum embodied carbon
, content, Ibs/yd? (2) kg COz2e/m3, per EPD
fc, psi (1)
up to 2500 362 260
3000 410 289
4000 456 313
5000 503 338
6000 531 356
7000 594 394
7001 and higher 657 433
up to 3000 light weight 512 578
4000 light weight 571 626
5000 light weight 629 675
Notes
(1) For concrete strengths between the stated values, use linear interpolation to determine cement and/or
embodied carbon limits.
(2) Portland cement of any type per ASTM C150.

https://www.marincounty.org/-/media/files/departments/cd/planning /sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en



https://www.marincounty.org/-/media/files/departments/cd/planning/sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en

ong term — moving towards circular building
material sector




GWP 20 impacts per ton of waste (kg CO2 eq.)
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materials management

conserving resources - protecting the environment - living well

Jordan Palmeri | jordan.palmeri@deq.state.or.us

503-229-6766
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