DRL — REPRCDUCTI ON SHEET DI VERGENT RESOURCE LOG C — FULL- BOUNDARY ACCOUNTI NG

REPRODUCTI ON SHEET

Brock Commons Tallwood House

An 18-storey hybrid mass timber student residence, University of British Columbia

Locati on Vancouver, British Columbia, Canada

Conpl et ed August 2017

Use Student residence (404 beds)

G oss floor area 15,120 m2

St oreys 18

Oaner / devel oper University of British Columbia

Ar chi tect Acton Ostry Architects Inc.

Structural engineer Fast + Epp

LCA practitioner Athena Sustainable Materials Institute (Matt Bowick, author)
LCA standard appl i ed EN 15978:2011, 100-year reference study period
Certification LEED Gold

Wod suppl i er Structurlam Products

Wood origin / forest type  British Columbiainterior softwood, long-rotation managed forest

§ 1 —PUBLI C SOURCES

Disclosur e sour ce documents

» Athena EBD (Bowick 2018)
https://ww. nat ural | ywood. com’ wp- cont ent/ upl oads/ Tal | wood_House_Envi ronnent al _Decl arati on_20180608. pdf

 Canadian Wood Council case study
https://cwe. ca/ wp- cont ent/ upl oads/ 2018/ 04/ CS- Br ockConmon. St udy_. 8. pdf

§ 2 —DI SCLOSED FI GURES

What was published

I'tem val ue  Unit
Timber volume (CLT + glulam + NLT) 2,233 n?
Carbon stored in wood (biogenic) 1,753 tCOme
Substitution credit (avoided emissions) 679 tCOme
Total disclosed wood 'carbon benefit' 2,432 tCOme
Whole-building 100-yr GWP 29,900 tCOme

Auditor: Murphy O Neal | These are audit working papers, intended to be verifiable |ine-by-Iine. Page 1
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Whole-building per GFA

§ 3 —BOUNDARY STATEMENT

DI VERGENT RESOURCE LOG C — FULL- BOUNDARY ACCOUNTI NG

1,977 kg COme/nt

What is excluded, in the disclosure's own wor ds

On excluded module B1.

"B1: thereiscurrently insufficient consensus in terms of methodology and data to practically quantify these

effects for all products used in the building."

—Athena EBD, p. 13

On end-of-waste allocation.

"This assessment assumes that once the material is either [1] separated for recycling, reuse, or energy recovery
purposes or [ 2] disposed of (i.e. either via landfill or incineration), it has reached its end-of-waste state."

—Athena EBD, p. 14

§ 4 —DRL RECOVPUTATI ON | NPUTS

Every input used in the corrected calculati
I nput
Timber volume
A1-A3 manufacturing factor
Biogenic storage factor
SOC efflux factor
EOL methane fraction

Foregone seq. factor

§ 5 —ARI THVETIC, LINE BY LINE

2,233 n?

0.18 tCOme/ n?

0.917 tCOme/ n?

0.12 tCOme/ n?

12% bi ogenic C as CHm

0.95 tCOme/ n?¥

on

Val ue Source / band

Bui | di ng' s own di scl osure
At hena/ FPI nnovati ons mi d-range

EN 15978 convention

Band: md
Band: xi nenes
Band: yr100

Every step of the recomputation, showing the calculation

Li ne Cal cul ati on Resul t
A1-A3 2,233 x 0.18 +402 tCOme
Biogenic storage (industry credit) 2,233 x 0.917 -1,753 tCOme
Di scl osed net (Al1-A3 - bi ogeni cum of |ines above -2,030 tCOme
+ SOC efflux 2,233 x 0.12 +268 tCOme
+ EOL methane 1,753 x 0.12 x (16/44) x 27.9 +2,134 tCOme
+ Foregone sequestration 2,233 x 0.95 +2,121 tCCme
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Ful | - boundary t ot al Al-A3 + SOC + EOL + Foregone +4,925 tCOme

Delta vs. disclosed Ful | - boundary - di scl osed_net +6, 956 t COme
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§ 6 —EM SSI ON FACTOR LI BRARY

Every factor used here, with its source

The factors below are the same library used by the live mini-calculator on the building's web page. Default factor values
are mid-range and sourced; low and high alternatives are also available. Anyone challenging this recomputation can do so
by naming a specific factor and substituting an alternative value with a citation; the math will recompute.

Fact or Val ue Sour ce

Bi ogeni ¢ storage 0.917 tC2e per nB EN 15978 convention: ~0.25 tC/m3 softwood timber x 44/12 to CO2e.
Al- A3 manufacturing 0.13 to 0.25 tCQRe per nBthatafSashinableMaterials Institute EPDs; FPInnovations data.
SCC ef fl ux —Low 0.06 tC2e per nB Achat et al. 2015, Forest Ecology and Management.

SCC efflux —M d 0.12 tCe per nB James & Harrison 2016, Forests (meta-analysis: 11% SOC loss).

SCC ef flux —Hi gh 0.20 tCXe per nB Mayer et al. 2020, Forest Ecology and Management.

EOL nethane — 1 PCC default 3% of biogenic C as CH4 EN 15978 default; very low landfill diversion.

EQL net hane — Xi nenes 12% of bi ogenic C as CH4Ximeneset al. 2008, Carbon Balance and Management.
EOL met hane —Wang 18% of bi ogenic C as CH4Wang et a. 2013, Waste Management (long-term decay).
CH4 conversion to CQRe x 16/ 44 (mass) x 27.9 (GNRIOB)R6 WGL Ch.7 Table 7.15.

For egone seq —50 yr 0.45 tC2e per nB Stephenson 2014; reduced for beetle-kill salvage.
Foregone seq —100 yr 0.95 tC2e per n8 Stephenson 2014, Nature; Luyssaert 2008.

For egone seq —200 yr 2.00 tCe per nB Long-rotation full-cycle estimate.

§ 7 —METHODOLOG CAL NOTES

Calibrations and assumptions specific to this building

 Biogenic-storage line uses the EN 15978 convention factor of 0.917 tCO2e per m3 of softwood timber, which
corresponds to ~0.25 tC stored per m3 multiplied by 44/12 to convert C to CO2e.

» End-of-life methane line uses 12% of biogenic carbon released as CH4 in landfill (Ximenes 2008 measured value),
multiplied by 16/44 to convert C mass to CH4 mass, then by IPCC AR6 GWP100 of 27.9.

» Foregone-sequestration window is set to 100 years to match the EN 15978 reference study period of the source EBD.
Thisisamethodological choice that can be challenged; the calculator allows 50-yr and 200-yr alternatives.

» SOC efflux factor of 0.12 tCO2e per m3 harvested timber is mid-range from James & Harrison 2016 meta-analysis (11%
average SOC lossin top 30 cm), normalised to typical BC interior plantation yield of ~250 m3/ha.

§ 8 —ClI TATI ONS

Peer -reviewed and primary-sour ce r efer ences

Bowick, M. (2018). Brock Commons Tallwood House — An Environmental Building Declaration According to EN 15978. Athena
Sustainable Materials Institute.

EN 15978:2011. Sustainability of construction works — Assessment of environmental performance of buildings — Cal culation method.
European Committee for Standardization.
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Sephenson, N. L., et al. (2014). Rate of tree carbon accumulation increases continuously with tree size. Nature, 507(7490), 90-93.
Luyssaert, S, et al. (2008). Old-growth forests as global carbon sinks. Nature, 455(7210), 213-215.

James, J. & Harrison, R. (2016). The effect of harvest on forest soil carbon: a meta-analysis. Forests, 7(12), 308.

Achat, D. L., et al. (2015). Forest Ecology and Management, 348, 124-141.

Mayer, M., et al. (2020). Tamm Review: Influence of forest management activities on soil organic carbon stocks. Forest Ecology and
Management, 466, 118127.

Ximenes, F. A., et al. (2008). Greenhouse gas balance of native forestsin NSW, Australia. Carbon Balance and Management, 3(1),
1-13.

Wang, X., et al. (2013). Methane emissions from landfills. Waste Management.
IPCC (2021). Sixth Assessment Report, WG1, Ch. 7, Table 7.15 — methane GWPm mm = 27.9.

Searchinger, T. D., Peng, L., et al. (2023). Re-evaluating the climate effects of biofuels and bioenergy. Nature, 619, 64—73.
doi:10.1038/s41586-023-06187-1

§ 9 —AUDI TOR S NOTE

This Reproduction Sheet isaudit working papers. It isintended to be checked, disputed, and corrected.

If any input on this page is wrong — the timber volume, the boundary statement, the emission factor band — please write.
The feedback channel logs every submission with timestamp. A correction will be published on the building's page and a
revised version of this sheet will be issued. The purpose of this document is not to be unchallengeable. It is to be
challengeable line by line.

Audi tor: Mirphy O Neal Version: 1.0 Ref erence franmework: Divergent Resource Logic (DRL),
full-boundary accounting franeworKk.
Status: Pre-publication draft. To be reviewed by counsel before public rel ease.
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