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The Carbon Story — In Context

FIGURE 1: LIFECYCLE STAGES
Data source: BS EN 15978:2011
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The Carbon Story — In Context

Embodied Carbon of Transport
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Mass Timber

Source: Ledinek
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Mass Timber
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Mass Timber

Lumber Mills
D

Mass Timber Facilities
®CcLt @ wmPP

Mass Timber Panel Demand
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Source: https://bioresources.cnr.ncsu.edu/wp-content/uploads/2020/12/BioRes_16_1_862_Brandt_LCDBWW_Projected_CLT_Demand_Lumber_Supply_Analysis_17910.pdf



CLT A1-3 (kgCO2e/kg)
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Al-A3 Distance A4 Al-A4d
Source

(kgCO2e/kg) (km) (kgCO2e/kg) (kgCO2e/kg)

PNW 670 0.10 0.35

0.25 N-E 4180 0.60 0.85 Getiing it

"\“‘“ wrong = 3x
VANCOUVER S-E 4600 0.67 0.92 WIS

PNW 4150 0.60 0.85
0.25 N-E 840 0.12 0.37
NEW YORK S-E 1700 0.25 0.50
PNW 1900 0.27 0.52
0.25 N-E 3900 0.56 0.81
LOS ANGELES S-E 3570 0.52 0.77




s 3 4 /
\ 2 /

I~ : ,l‘ _ \

£ LTRSS

o i \ , | \
] a1

- Vt |

Fiy ,.‘

S

M

\ ./, | , . . ‘
P IR H LM HH B i : .
e R )
L AR : it ) \& AN
,///////% S i} g \ : \\\ w\\ =

F

e
AT g

e

_La )







Steel Framing

CLT Slabs +
Glu-lam Beams
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Mass Timber ;

Al1-A3 Mode Distance A4 Al-A4
(kgCO2e/kg) (km) (kgCO2e/kg) (kgCO2e/kg)
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Concrete

Cement Production

CO,
Stack

Ground limestone and clay Gypsum

co,

Clinker 1.450 °C
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Portland
cement

13 million
tonnes per year

in Canada

https://www150.statcan.gc.ca/t1/tbl1l/en/tv.action?pid=1610000901



Cement Plants

2 cement plants
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batching plants

in BC Wv
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Concrete

10-15% Aggregate
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eCO2 (tCO2/t)
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Concrete ;

Fly Ash Sources — Coal Power

https://www.carbonbrief.org/mapped-worlds-coal-power-plants/



Concrete ;

Fly Ash Sources — Coal Power

https://www.carbonbrief.org/mapped-worlds-coal-power-plants/



Fly Ash Use
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ACAA 2022 Production and Use Survey

https://concreteproducts.com/index.php/2022/12/12/survey-confirms-coal-ash-consumption-gains-in-cement-and-concrete/
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Slag Sources — Steelmaking Plants

Steelmaking Process
select all | clear all
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https://globalenergymonitor.org/projects/global-steel-plant-tracker/tracker-map/



Concrete

Slag Sources

MONGOLIA
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Concrete

GUL Cement

CSA A3000 GU cement CSA A3000 GUL cement

l T j l I T j
No SCM mrm
Daysoftesting: [} 10y || 70ss [ 280sys | 56 Days

- Blended cement in which finely ground limestone
(5 to 15%).

- Same materials as GU cement with less clinker

- GUL is the only cement produced in BC

50% GGBFS

— - Equivalent performance to GU
ZSSFM

Strength Efficiency, MPa/kg cementitious

- Reduces CO2 emissions by 5-10%

https://www.lafarge.ca/sites/canada2/files/2023-08/lafarge_rebrand_onecem_sell_sheet_en.pdf
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Concrete ‘
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Concrete Summary

Annual cement production in BC = 2 million tonnes

Approximately 15 million tonnes of concrete

SCMs: Slag and Fly ash are both available — speak to
suppliers early

In BC, always specify GUL cement
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Steel

Ironmakung Steelmaking
Integrated Steelmaking

Blast furnace

Basc
wam
Electric Arc Steelmaking
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Steel
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Figure 2: Carbon intensity of EAF steel production (2016)*
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Figure 3: Carbon intensity of BF-BOF steel production (2016)
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Scrap and recycling

Globally, the current production of steel is three
times higher than the supplies of scrap available.
Nearly all steel is recycled (87-90%), but even by

2050 scrap sugglies will onlx make up around half

of the projected demand for steel. Stakeholders

sometimes expect us to reduce our carbon
footprint by using more scrap, and yet since
virtually all post-consumer scrap available
globally is already being recycled, there is no
global carbon benefit from encouraging steel

50% EAF

by 2050

producers to use more scrap. Only as more steel

products become obsolete can the world produce
more recycled steel.

Blast furnace production of steel from primary iron
resources will clearly remain vital to support
society's demand for steel — and for the low-
carbon transition - for many decades to come. In
fact, it is necessary to produce more primary steel
today in order to create the future stocks of scrap
for a perfectly circular steel industry of the future.
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Steelmaking Plants

Steelmaking Process
select all | clear all
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https://globalenergymonitor.org/projects/global-steel-plant-tracker/tracker-map/



Steel
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Steel ‘

0 gCO, 200 gCO, 400 gCO, 600 gCO, 800 gCO,
No data 100 gCO, 300 gCO; 500 gCO, 700 gCO,
]

https://ourworldindata.org/electricity-mix



Steel

Grid Emission Intensity 2018 (g CO2e/kWh)
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Figure 29: Comparison of Grid Emission Intensity of CSPA Identified Trading Partner Countries with
Canadian Steel Producing Provinces

https://canadiansteel.ca/files/resources/Golder-Report-CSPA-NRCan.pdf



Steel

Environmental Product Declaration EVRAZ North America | Steel Plate

Table 5. Life Cycle Impact Assessment (LCIA) results for the EVRAZ NA Steel Plate. Results reported in M/ are calculated using lower
heating values. All values are rounded to three significant digits.

Life cycle stage
ImpactCategory T | a3 | Toml(AlA3)

IPCC ARS

719 0.00 236 955
GWP (kg COz eq)

75% 0% 25% 100%
TRACI 2.1

714 0.00 235 949
GWP (kg CO; eq)

75% 0% 25% 100%
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Figure 2: Carbon intensity of EAF steel production (2016)*

steel is
equal

https://canadiansteel.ca/files/resources/Golder-Report-CSPA-NRCan.pdf
https://c71b3c27-dc50-4762-9bcd-e7a96d28ca39.usrfiles.com/ugd/c71b3c_d2cd4fb4d4004e39818e547be056d644. pdf




Steel

Figure 23: Canada’s Imports of Steel Mill products 2019, Top 10 Countries in Blue

https://legacy.trade.gov/steel/countries/pdfs/imports-Canada.pdf



Steel Summary

Annual steel production in Canada = 12.9 million tonnes

32% of steel demand can be met with recycled steel.

Specify both EAF and BOF, but be smart.

Focus on reducing global emissions over project
emissions.







Mass Timber

Supply not spread evenly across NA

Transport a more significant part of the
carbon story.

Supply chain engagement key to reducing
trucking kilometers and carbon.

Local supply or rail & boat shipping to
minimize total upfront carbon

Concrete

2 cement plants supply BC

GUL (limestone cement) default in BC

SCM availability is supplier and geography
dependent in NA

Reducing concrete volumes is key to
saving carbon industry-wide

Steel

Recycled steel only covers 32% demand

Specify both EAF and BOF but do so
smartly

Establish material supply routes and
reduce shipping distances

Focus on reducing global emissions over
project emissions.
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Embodied Carbon

Exchange

BC's Centre of Excellence for low carbon building.

We seek to accelerate the reduction of embodied carbon in

buildings, through the growth of knowledge, promotion of

best practices, and fostering collaboration.

Industry | Network Events

Resources & Exchange

Low-Carbon Material Newsletters

Sourcing Guide

& Awards

Videos




November 2024

Edition

Monthly discussions to explore
solutions for the challenges in creating
low embodied carbon buildings

Join us: Free on ZOOM

CCCCCC

EMBODIED
CARBON
E CHANGE

Tuesday November 26, 2024
12:00 - 1:00pm
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