




About

• 12 people & 10 years
• Victoria /  Vancouver / Nanaimo

Building Performance

• Energy & emissions
• New & existing buildings

Values

• Carbon Neutral
• Equity, Diversity, Inclusion
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PolicyAdvocacy
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Marpole Community Centre
reLoad Sustainable Design Inc.

Caroline Inglis
cinglis@dsai.ca

Forest Borch
forest@reloadsustainable.com



agenda

• Project Introduction
• Values, Vision, Principles, and Goals
• Balancing Operational vs Embodied Carbon Goals
• Achieving Embodied Carbon Reductions 
• Q&A



Project Introduction



Stats

Client: City of Vancouver 
GC: Heatherbrae Builders Co

Size: 6,140 sqm/66,090 sqft 
(+underground parkade)
Cost: $96 million
Phase 1 Completion: 2026

Passive House
LEED Gold
40% Embodied Carbon 
Reduction
RHFAC Gold



Our vision is to make the Marpole 
Community Centre the most inclusive, 
forward-thinking, and high performing 
facility the City of Vancouver has ever had.



Values, Vision, Principles, and Goals



values vision principles goals

project specificuniversal



To make the Marpole Community Centre 
the most inclusive, forward-thinking, and 
high performing facility the City of 
Vancouver has ever had.

values vision principles goals
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Aggressively minimize greenhouse gas 
emissions associated with the operation 
and construction of the facility

values vision principles goals



1. Eliminate the use of fossil fuels
2. Generate renewable energy on site
3. Achieve a TEDI of <15kWh/m2/yr
4. Reduce the carbon intensity of the 

building by 40%

values vision principles goals







energy + 
carbon

6.2 Reduce the embodied 
carbon intensity of the building 
by 40%

responsibility

mobility

waste 
reduction

Parking Reductions

12.3 Minimize the use of materials

7.1 Provide safe, secure, and 
convenient bicycle parking
7.2 Support electrical charging 
for those who need it

2.1 Respect the project budget 
and schedule



energy + 
carbon

biophilia

6.2 Reduce the embodied 
carbon intensity of the building 
by 40%

10.1 Prioritize the use of 
natural materials.

M
ass Timber Construction

responsibility 2.1 Respect the project budget 
and schedule



Balancing Operational vs 
Embodied Carbon Goals



6.3 Achieve a Thermal 
Energy Demand Intensity of 
less than 15 kWh/m2/yr

6.2 Reduce the embodied 
carbon intensity of the building 
by 40%

energy + 
carbon

energy + 
carbon

Passive House Certification



Passive House Requirements

kWh/m2/yr

Space Heating 
Energy Demand 

(Thermal Demand 
Energy Intensity)15 Air changes per hour 

at 50 Pascals pressure0.6
low energy airtight+



Passive House Principles

Image from Passive House Institute

https://passiv.de/en/02_informations/02_passive-house-
requirements/02_passive-house-requirements.htm
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Achieving Embodied Carbon Reductions



Building Design Advisory
Design Strategy Development
AHJ Code Compliance - VBBL, BCBC
Energy Specialists - Step Code, ASHRAE, NECB, Passive House
Low-Carbon Design Experts - LEED, Net Zero, LBC, Policy

reLoad 
Sustainable Design Inc.

WHAT WE DO

Building Performance Analysis
Energy Modelling
Whole Building LCAs & Embodied Carbon
CFD, Natural Ventilation & Daylighting
LCCAs & Cost-Benefit Studies

Performance Management
CAGBC – Zero Carbon Building Certification
Clean BC Incentive Studies
FCM & CMHC Funding Studies
Technical Review Teams

Climate Adaptation & Resilience
Warming Climate Planning
Thermal Comfort Studies
Scenario Testing 2050s & 2080s



Buildings

reLoad Sustainable Design Inc.

WHO WE ARE



OUTLINE

reLoad Sustainable Design Inc.

• Project Context and Goal Overview 

• Baseline and City of Vancouver Embodied Carbon Guidelines Pilot

• Low-Carbon Design Strategies 

o Early-Stage Coordination for Carbon-Conscious Design

o Enabling Mass Timber Structure

o Construction Management & Procurement Collaboration

o Reduce Below-Grade Parking for less Cost and Carbon 

o Insulating for Passive House: Carbon Considerations

• Current Project Carbon Status 

October 10th, 2024



CITY OF VANCOUVER CLIMATE ACTION PLAN 2020-2025

reLoad Sustainable Design Inc.



WHY DO GHG EMISSIONS MATTER?

reLoad Sustainable Design Inc.

Vancouver Average Weather – Environment Canada



PROJECT GOAL SETTING IN PRE-DESIGN

reLoad Sustainable Design Inc.
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Baseline & Embodied Carbon Guidelines Pilot



PILOT PROJECT FOR EMBODIED CARBON GUIDELINES

reLoad Sustainable Design Inc.

OPR, 40% Reduction Based on “2018 Baseline”

reLoad, DSA, CoV work collaboratively to establish performance based 
targets based on the “2018 baseline”. 

First draft of “LCA Modelling Guidelines” are released. 

First wbLCA complete at DD stage & feedback provided to City. 

Concrete BC releases BC Member Industry Wide EPD for Ready Mix 
Concrete.

wbLCA complete at BP using CoV Embodied Carbon Guidelines v0.3. 

CoV Embodied Carbon Guidelines v1.0 released & BP wbLCA checked.

Pre-Design

SD

DD

CD

2020   

2021

2021 

2022

2022 

2023 

2023



BASELINE DEVELOPMENT

reLoad Sustainable Design Inc.

Questions in early design:

• How much parking does the baseline have? 

• Should the baseline insulation be VBBL or 
Passive House? 

• Is wood carbon negative? 

Embodied Carbon Guidelines                                 & 
Functional Equivalence:

• Min. parking in CoV Parking Bylaw.

• Thermal equivalence should be maintained.

• Biogenic carbon is counted separately. 
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Marpole Low-Carbon Design Strategies



GOLDEN TRIANGLE TO A CARBON SQUARE

reLoad Sustainable Design Inc.

Carbon

QualityCost

Time



EMBODIED CARBON – DESIGN INTEGRATION – KEY PLAYERS

Buildings

Source: reLoad Image

reLoad Sustainable Design Inc.

Owner

Architect

Structural 

Builder / CM

Suppliers

Carbon 
Consultant

reLoad Sustainable Design Inc.



EARLY-STAGE MASSING ANALYSIS 

reLoad Sustainable Design Inc.

reLoad Sustainable Design Inc.
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BP CONTRIBUTION ANALYSIS: BUILDING MATERIALS

reLoad Sustainable Design Inc.



BP CONTRIBUTION ANALYSIS: BUILDING ELEMENTS

reLoad Sustainable Design Inc.



PROJECT 
SPECIFICATIONS - 1

reLoad Sustainable Design Inc.



EMBODIED CARBON TRACKING FORM

reLoad Sustainable Design Inc.



PROJECT SPECIFICATIONS - CONCRETE

reLoad Sustainable Design Inc.



CONCRETE

reLoad Sustainable Design Inc.

Project specified maximum GWP 
limits for concrete. 

Project claimed 155 tCO2e reduced 
from concrete at BP. 

Procuring lower GWP concrete from 
Lafarge, with 238 tCO2e reduction – 
6% from baseline. 

Increased cost of $9,000 (0.1%)   
(Jan. 2024). ~$35/tCO2e.



MASS TIMBER APPROACH

reLoad Sustainable Design Inc.

• Project set on rigid grid to minimize transfer slabs.

• Biogenic carbon accounting for bio-based building materials is evolving and counted 
separately. 

• Both volume of material and embodied carbon intensity of material contribute to 
embodied carbon savings for mass timber. 

• Fire approach must be considered. 

• Long lead times for Mass Timber. 



PARKADE DELETE

reLoad Sustainable Design Inc.

Parking reduced by over 40% by 
enhancing provisions for active, 
public, and alternate forms of 
transport.

Saved ~$3.5M in construction costs.

Decreased embodied carbon of 
project by 702 tCO2e – 19% compared 
to baseline.



REBAR

reLoad Sustainable Design Inc.

Specifications called for Base Bid and 
Alternate Bid for lower-carbon rebar.

Declared 0 tCO2e reduced at BP. 

Alternate bid for lower GWP rebar 
from Nucor came in at 15% cost 
increase ($155k) for 113 tCO2e 
reduction. ~$1,300/tCO2e.

Project assumed North America 
industry average rebar EPD (CRSI 
2022) but is sourcing internationally.



INSULATION

reLoad Sustainable Design Inc.

Roofs & floors: XPS insulation required 
due to high compressive strength and 
resiliency requirements. 

Walls: Few alternatives to mineral wool 
due to resiliency requirements.

Sopra Suprema XPS sole-sourced due to 
significantly lower GWP. 

Reduced project emissions by 143 tCO2e. 

No cost premium identified. 



EMBODIED CARBON SAVINGS AT BP

reLoad Sustainable Design Inc.

reLoad Sustainable Design Inc.



MARPOLE: CURRENT STATUS

reLoad Sustainable Design Inc.

reLoad Sustainable Design Inc.



MARPOLE: CURRENT STATUS

reLoad Sustainable Design Inc.
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CUMULATIVE CARBON EMISSIONS

reLoad Sustainable Design Inc.

reLoad Sustainable Design Inc.



MARPOLE: SUMMARY

reLoad Sustainable Design Inc.

1. Ambitious client targets fuel innovation.

2. Mass timber structure not as low-carbon 
as perceived in pre-design. 

3. Sufficiency is a climate change solution, 
and it costs less.

4. Procurement phase is essential to realize 
embodied carbon reductions.

5. Next steps: 
i. Continue to track EPDs and material 

quantities during construction. 
ii. Conduct final wbLCA at substantial 

completion.

Image Source: Kalesnikoff LinkedIn



Design Team

Structural: Fast + Epp
Mechanical: Introba
Fire Suppression: Introba
Electrical: Introba
Landscape: PFS Studio
Civil: Aplin Martin
Code: Jensen Hughes
Building Enclosure: RDH Building Science
Passive House: RDH Building Science
LEED: Introba
Embodied Carbon: reLoad
Coast Salish Design Consultant: Sky Spirit Studio
Acoustics: RWDI



Questions?
Caroline Inglis
cinglis@dsai.ca

Forest Borch
forest@reloadsustainable.com



nearzero.ca
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