
Climate Report  •  2024 Update



rdh x climate 2030 	 5

Connecting with Our Purpose  	 9

Metrics and Impact	 12

Case Studies 	 21

Looking Ahead	 40

TABLE OF CONTENTS



Central to averting climate disaster is the need for 
immediate and deep emissions reductions across 
all sectors.

To do this and limit global warming to 1.5C, 
greenhouse gas emissions must peak by 2025 
and be reduced by 43% by 2030[1], per the Paris 
Agreement declared at the UN Climate Change 
Conference (COP21), marking a multilateral 
binding agreement that brings all nations together 
to combat climate change and adapt to its effects.

Per Architecture 2030, a nonprofit organization 
established in 2002 in response to the ongoing 
climate emergency, we know that the built 
environment is responsible for at least 42%  
of annual global greenhouse gas emissions[2].

The good news is that we—the AEC industry—
have the skills and solutions to substantially 
reduce greenhouse gas emissions associated  
with new and existing buildings. 

By applying our knowledge and expertise,  
RDH can empower our project teams to deliver 
responsive, durable, and healthy buildings while 
maintaining a low carbon footprint.

[1] UN Climate Change Conference (COP21) Paris Agreement, Paris, December 12, 2015
[2] Architecture2030, architecture2030.org

#NEVERNEUTRALONCARBON
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OUR VISION 

We recognize the crucial role of climate advocacy 
in corporate strategies. RDH is working with 
our clients and industry to pursue scalable, 
transferable, and responsible approaches to 
combat climate change in the built environment. 

Specifically, to reach Net Zero greenhouse gas 
emissions across our organization by 2030 by 
operating with the lightest emissions possible  
and investing in high-quality offset opportunities. 

In addition to sustainability planning and analysis, 
this multidisciplinary space will facilitate open 
dialogue within the community, offer technical 
and thought leadership, and illustrate pathways 
other organizations can adopt to help meet global 
climate goals.

RDH is launching rdh x climate 
2030—a platform to track our climate 
action and measure the impact 
against our Net Zero goal.

While we've made progress, our drive to address 
the climate crisis requires much more action. We're 
continuing to look for ways to reduce our emissions, 
develop better systems to track our progress, support 
like-minded initiatives, and inspire others to act.

#NEVERNEUTRALONCARBON

RDH is a beacon for building science 
leadership, focused on delivering 
scalable climate-resilient solutions 
for clients and future generations.
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Climate Services 
Connecting with our purpose also means bringing our mindset on climate to the 
professional services we offer clients. RDH is constantly evolving our services and 
capabilities that illustrate clear pathways to optimizing the value of your building 
assets, whether that’s through repair, restoration, rehabilitation, portfolio planning, 
or an innovative approach to a new build. We’re making headway in this process, 
which began by aligning our Discipline Leaders (Energy and Climate, Facade, 
Structural Engineering, Enclosure, and Construction) and the work they do with  
climate-centered goals.

GHG Emissions Audit 
Third-party auditing of our GHG emissions inventory is complete! This offers another 
level of confidence that our inventory for the fiscal year 2022 is accurate, reliable, and 
developed by recognized reporting guidelines. For this inventory, RDH is certified as a 
Climate Smart Business.

Climate Workshops 
Internal workshops held in every region and office engage our technical teams and 
help us stay on the pulse of climate strategy and action. Emerging themes and topics 
that will remain a throughline in our approach to thinking about climate are broad 
and holistic; these include assemblies, materiality, embodied and operational carbon, 
construction types, tech adoption, training and research, and client engagement.

Sustainability Onboarding 
The new hire process is a great place to empower employees and lay the foundation 
for RDH’s POV on climate action, impact, and advocacy. Our onboarding process for 
new employees includes a return to fundamentals through training on climate 
change, webinars, first-hand project experience, and exposure to industry events.

Hybrid Working 
On Earth Day, we should remember hybrid work is a pathway to a greener future.  
At RDH, we prioritize fine-tuning smart work processes and leverage technology for 
hybrid working, while optimizing our time spent in the office together for 
collaboration, mentorship, and connection.

CONNECTING WITH OUR PURPOSE RDH CULTURE

Workplace culture plays a role in 
enhancing engagement, improving 
performance, and contributing to the 
betterment of the built environment 
through our work and expertise.

Key to achieving the interconnected ambitions of 
rdh x climate 2030 is embracing and optimizing 
our practices around our workplace environment, 
firmwide culture, and operations. 

Each year, our report will include cultural and 
workplace highlights from the past 12 months.
Here’s the progress we made in 2023 that we’re 
excited to share.
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CURV—The Tallest Passive House in the World 
Vancouver, BC

TRACKING AND MEASURING OUR SUSTAINABLE PERFORMANCE

#NEVERNEUTRALONCARBON

We’ve set ambitious goals for 
rdh x climate 2030 that break 
down our targets, measure 
against benchmarks that 
reduce cost, energy, and waste, 
and optimize our journey to  
Net Zero emissions by 2030.  

We will be sharing all important milestones,  
starting with this first report identifying the  
metrics of performance RDH is tracking. 
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This graph shows our emissions by category since 
we started tracking in 2010. The opening of our 
eastern offices in 2016 increased travel as 
evidenced by the increase in our 2017 emissions. 

The graph below shows our emissions per full 
time employee since we started tracking in 2010. 
While our company has grown substantially over 
the years, our latest inventory shows that we’ve 
managed to reduce our emissions per person 
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FY2022

FY2017

FY2015

FY2013

FY2010

0 100 200 300 400 500 600 700 800

tCO2e

FY2022

FY2017

FY2015

FY2013

FY2010

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Since then, we’ve managed to reduce our 
total emissions through less travel and more 
digital collaboration.  

compared to our original inventory. While 
there’s more work to be done, we’re proud of 
the progress we’ve made in achieving 2.2 tonnes 
per person.

tCO2e & 
 % of Total

Commuting 127

Other[3]  26

Ground Transportation 77

Buildings  
Electricity 77

Buildings  
Nature Gas 101

Air Travel 232

[3]Other includes office waste, paper, accommodations during business travel, and transporting goods.  

RDH measured Scope 1, 2, and 3 
greenhouse gas emissions through 
the Climate Smart program (now 
BMO Climate Smart). 
 
We’ve been tracking since 2010 and the most recent intake shows the lowest emissions per 
employee yet, indicating that through our growth as a company, we’ve remained responsible 
and diligent in managing and reducing our carbon emissions.  

METRICS AND IMPACT

By Category (FY2022)

The graph below shows where we emit 
greenhouse gas emissions. Travel comprises over 
two thirds of our emissions, with air travel the 

20%

12%

37%

16%

11%

4%

biggest proportion (37% of total emissions), 
followed by employee commuting (20%) and 
ground transportation for business travel (12%). 
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Thought Leadership
 
While we can have a significant impact on mitigating and adapting to climate change 
through our project work, our impact grows exponentially through thought leadership. 

We seek to align ourselves with organizations that are moving the needle, through 
sponsorships, educational events, publications, and webinars.  

OUR PASSIVE HOUSE DESIGN, CERTIFICATION,  
AND VERIFICATION SERVICES
 
RDH brings design and build innovation to 
designers, architects, and owners—consulting 
with them on scalable climate-resilient solutions. 

As early phase design partners, we help clients 
navigate and respond to more strict codes and 
evolving regulations.  

LOW-CARBON. 
ENERGY-EFFICIENT.
HIGH-PERFORMANCE.

Projects benefit from our thought partnership  
in the Passive House field to elevate delivery 
across the board—from design excellence to risk 
reduction to cost economy. We’re here to help.  
 
Ready to meet our team? Reach out to 
passivehouse@rdh.com to get in touch. 

PASSIVE HOUSE CONSULTING

VANCOUVER   VICTORIA   COURTENAY   TORONTO   PORTLAND   WATERLOO   SEATTLE   OAKLAND   BOSTON   DENVER   NORTHERN CANADA

Our People  
Real change starts with education. We provide interactive training, access to support 
organizations, and help fostering industry relationships to further our climate initiatives. 

of RDH take continuing 
education courses on Energy 
& Climate, Sustainability,  
and Carbon. 

85%+

total Passive House Certifiers 
and Verifiers at RDH, with 
complete certifying coverage 
across North America. 

7+

speaking engagements 
delivered by RDH on climate 
and sustainability in 2023.

50+

METRICS AND IMPACT
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Technical Committees + Working Groups 
While we can have a significant impact on mitigating and adapting to climate change 
through our project work, RDH’s impact grows exponentially by providing industry 
training and contributing to other efforts to address climate change.  

We are active participants in several diverse Technical Committees + Working Groups 
across North America where we bring our expertise, in-the-field knowledge, and 
thought leadership to the fore.

METRICS AND IMPACT

Canada’s National Model Code 
Committee Energy Technical 
Advisory Group
Steve Kemp (TOR) is contributing 
to the development of the new 
National Energy Code for 
Buildings, with a key outcome 
being incorporating absolute 
performance targets into the code. 

ASHRAE 227p  
Passive Buildings Committee

Chris Schumacher (WAT) is 
contributing to ASHRAE’s efforts to 
make passive buildings 
commonplace through the 
introduction of a new standard. 

Passive House Canada  
Board of Directors
Marine Sanchez (TOR) is a director 
for Passive House Canada, helping 
the organization to advance low 
carbon buildings in Canada. 

EGBC Built Environment  
Advisory Group

As a member of EGBC Advisory 
Groups, Warren Knowles (VAN) 
has contributed to developing 
professional practice guidelines to 
improve resilience and reduce 
overheating in buildings.

Massachusetts Stretch Energy  
Technical Advisory Committee

Wei Lam (BOS) and Andrew 
Steingiser (BOS) contributed to the 
development of an ambitious  
new code to reduce energy  
and emissions in buildings  
in Massachusetts.
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Training   
RDH’s Learn Building Science webinar series included 8 sessions on topics related to energy efficiency, 
durability, and high performance enclosures, with over 3,000 participants learning from our experts:

•	 High-Performance Enclosures  
Exterior Shade Design  

•	 Net-Zero Ready Deep Energy Retrofits:  
Kestrel Court Case Study  

•	 Façade Movement from  
Building Seismic Drift 

•	 Deep Dive into Rainscreens
Session 1 Introduction  
Session 2 Looking Back 
Session 3 Defining Drainage  
Session 4 The Value of Ventilation 
Session 5 The Last Line of Defense 

Research and Publications
In 2023, RDH published six new resources to our Technical Library on topics related to 
net-zero design, deep energy retrofits, energy efficiency, and durable performance:

METRICS AND IMPACT

•	 Net-Zero Design and Feasibility for Residential 
Buildings in the North  

•	 Prefabricated Exterior Energy Retrofit (PEER) 
Project Guide  

•	 Conventional Roof Assemblies:  
6-Year Field Monitoring Study Update  

•	 In-Situ Performance of Cold Climate Air-Source 
Heat Pumps in British Columbia  

•	 Literature Review Report:  
Rainscreen Performance  

•	 Net-Zero Ready Deep Energy Retrofits:  
Kestrel Court Case Study 
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Case  
Studies
The most significant impact we can have on the 
environment is to bring a climate lens to every 
project we’re on and help design and retrofit 
buildings in alignment with a low-carbon,  
resilient future.  
 

#NEVERNEUTRALONCARBON

Whether it be through targeting the most 
stringent low-carbon performance goals or 
taking incremental steps along a path to reducing 
emissions, we’re committed to being trusted 
partners in this process. 
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Case Study | University of Victoria, New Student Housing & Dining

University of Victoria, New Student Housing & Dining

A new residence at the University of Victoria 
designed for Passive House and LEED Gold 
Certification demonstrates the school’s 
commitment to providing affordable student 
housing with the lowest emissions possible. 
This pioneering project is a big leap towards 
reaching the university’s goals of achieving 
net zero greenhouse gas emissions by 2040. 
It includes two buildings whose names are 
inspired by local First Nations: the 
Cheko’nien House and Sngeque House. 

Cheko’nien House: 8 stories, 600-seat dining, a 
large institutional kitchen, multi-purpose room, 
and retail spaces (opened in September 2022). 

Sngeque House: 11 stories, teaching theatres, 
conference facilities, offices, meeting spaces, 
and a designated Indigenous student lounge 
(opened in September 2023). 

RDH was engaged during Schematic Design 
and provided Passive House, Building Enclosure 
Consulting, and Airtightness Testing. 

In the early design phases with the General 
Contractor, EllisDon/Kinetic, and the design 
team, RDH helped establish performance 
targets for all major design elements, 
helping the team make appropriately 
balanced decisions at the intersection of 
performance and design.

Location: Victoria, BC

Services provided: Passive House Consulting, Building Enclosure Consulting, 
Airtightness Testing

Market: Residential (student housing), Commercial (kitchen)

Completion: 2022

Client: Perkins & Will

Team:
Graham Finch, Byron Searle, Marine Sanchez, Torsten Ely,  
Eric Watters, Laura Simandl, Kathleen Narbonne, Brittany 
Coughlin, Warren Knowles

The final massing and pragmatic design 
thoughtfully integrates window size and 
placement, solar shading, and whole 
systems thinking to deliver on this low-
carbon, high-performing space that 
prioritizes occupant comfort and wellness.

Our work extended to the large commercial 
kitchen, where we led the research and 
analysis to apply Passive House principles to 
the commercial kitchen. This started with an 
exhaustive review of energy uses. We 
implemented best practices and were able 
to work with the team to refine the kitchen’s 
layout, equipment choices, refrigeration 
system specification, and ventilation design. 

Our diagnostic airtightness testing and 
diligence helped the project surpass an 
airtightness target of 0.4 ACH @ 50 Pa, 
stricter than the Passive House target of 0.6 
ACH @ 50 Pa. 

This project demonstrates significant 
leadership in applying one of the most 
stringent energy and carbon design standards 
to a large mixed use building with complex 
energy needs. It lays the groudwork for 
projects to follow in reducing energy and 
carbon associated with large new buildings.
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Case Study | Madrone Apartments PHIUS Design

Designed to Phius standards, a priority set 
by the development team, Madrone uses 
high-performance windows, air sealing, and 
insulation to reduce the energy needed to 
maintain temperature control. 

Comprised of two, eight-story towers, the 
107-unit building includes exterior covered 
bridges on each floor, a second-floor 
courtyard, and a roof deck. 

Every phase of work was collaborative and 
inclusive of designers and sub-trades to 
focus on critical mechanical systems and the 
building enclosure. 

Our Seattle team provided building 
enclosure and Passive House consulting 
services, including construction document 
review, construction administration support, 
field review, and water testing. 

RDH assisted in the selection of high-
performance windows, high performance 
enclosure, and mechanical systems by 
generating the WUFI-Passive energy model, 
completing two-dimensional heat transfer 
simulations, and performing whole-building 
airtightness testing.

Madrone Apartments is Phius Certified.

Madrone Apartments PHIUS Design

Location: Seattle, WA

Services provided: Building Enclosure Consulting, Passive House Consulting

Market: Residential 

Completion: 2024

Client: Cascade Built

Team: Dave Fox, Justin Soto
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Case Study | MIT Volpe Redevelopment

MIT Volpe Redevelopment

Location: Cambridge, MA

Services provided: Building Enclosure Consulting, Facade Engineering,  
Passive House Consulting

Market: Mixed-use (residential)  

Completion: 2024

Client: Stantec

Team: Brittany Coughlin, Marine Sanchez, Andrew Steingeiser

The MIT Volpe Redevelopment is a 14-acre 
mixed-use hub in Kendall Square. RDH was 
retained by Stantec to provide Building 
Enclosure Consulting, Facade Engineering, 
and Passive House Consulting services on a 
20-story residential apartment with 200-250 
units located in the Volpe parcel in 
Cambridge, MA with retail and community 
spaces programmed for the second-story 
podium. MIT intends the residential 
buildings (40% of the Project’s GFA and 
approximately 1,400 units) to be all-electric, 
and therefore, will have zero on-site 
emissions to support a net-zero carbon 
future. The project is targeting Passive 
House Certification through Phius for  
code compliance. 

The Volpe site also establishes a pathway  
for getting to all-electric commercial 
buildings and will evaluate each building 
against this pathway as it approaches the 
design review phase. 

In addition to sustainability design elements, 
Volpe includes resiliency design elements 
such as raising the finished grade of the 
entire 10-acre site to the 2070 100-year flood 
elevation. Together, these strategies 
distinguish it and build upon sustainable 
commitments for resilient design, transit, 
and community. 

RDH’s evaluation of options for Phius 
certification during Schematic Design helped 
guide the design and optimize the 
performance of the enclosure, mechanical, 
and electrical systems. Building off our 
building enclosure services, our Passive 
House consulting includes developing the 
WUFI Passive energy model, developing 
enclosure performance targets, and 
mechanical system selection. RDH is also 
providing Phius verification through the 
construction phase.

To see that the proposed pre-fabricated wall 
systems could meet upcoming Energy Code 
requirements, RDH performed 2D and 3D 
thermal analyses of four panelized wall-type 
options. Our scope included the 
development of details that formed the 
basis of the thermal simulations. 
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Case Study | New Vancouver Art Gallery

New Vancouver Art Gallery 

Location: Vancouver, BC

Services provided: Building Enclosure Consulting, Facade Engineering, Energy 
Modeling, and Zero Carbon Building Certification Consulting

Market: Cultural 

Completion: 2028

Client: Vancouver Art Gallery

Team: Warren Knowles, Daniel Haaland, Eric Catania,  
David Vadocz, Matthew Hamilton

The new Vancouver Art Gallery has a goal of 
meeting world-class sustainability standards 
and becoming the most environmentally 
sustainable art museum in Canada. The 
Vancouver Art Gallery is comprised of 
300,000 square feet over 9 storeys that will 
include artist studios, an Indigenous 
community space, a theatre, a restaurant, 
retail, and of course exhibition space.

The icon, set to be the largest CAGBC Zero 
Carbon art space in the world, features a 
woven metal façade inspired by indigenous 
weaving culture. In addition to the feature 
metal weave, there is an extensive use of 
mass timber and wood cladding elements on 
the exterior of the building, honoring the 
heritage of British Columbia.

Our team is providing Building Enclosure 
Consulting, Facade Engineering, Energy 
Modeling, and Zero Carbon Building 
Certification Consulting on this generation-
defining project. We’re pleased to be working 
with the design team to develop high 
performance building enclosure and 
mechanical design strategies capable of 
achieving Net Zero carbon emissions that can 
serve as a template for buildings to come.
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Case Study | University of Toronto, Academic Wood Tower

University of Toronto, Academic Wood Tower

Location: Toronto, ON

Services provided: Building Enclosure Consulting

Market: Higher-ed 

Completion: 2024

Client: MJMA Architecture & Design

Team: David Stanton, Graham Finch, Ben Brown

The University of Toronto has begun 
construction on a new 14-story mass timber 
building that will not only be the tallest 
academic timber structure in Canada, but a 
precedent for climate-responsive design.

RDH provided a holistic report of the 
embodied carbon contributions of the 
building and modeled the design to assess 
building life-cycle emissions, which revealed 
a significant environmental benefit to 
implementing mass timber. 

By choosing mass timber, The Academic 
Tower reduces pollution and energy  
waste while contributing to a growing area  
of climate action and a future of low- 
carbon construction. 

The project also helps expand Canada’s 
wood market into tall wood structures, 
creating forestry jobs and construction 
sector opportunities that contribute to 
Canada’s response to the climate crisis.

The Academic Tower repurposes the 
foundation, substantially reducing embodied 
carbon emissions. 

Designed by award-winning Canadian firms 
Patkau Architects and MJMA Architecture & 
Design with consulting from Blackwell 
Structural Engineers, Smith+Andersen, and 
RDH, the Academic Wood Tower’s unique 
and sustainable structure has already won a 
Canadian Architect Award of Excellence.

As the Building Enclosure Consultant, RDH 
provided a detailed design of a panelized, 
high-performance enclosure system designed 
specifically for the tall mass timber structure. 
The enclosure is a high-performance curtain 
wall glazing and exterior solar shading 
mechanism, with each façade optimized for 
views, daylight, and solar control.
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Case Study | CalSTRS Headquarters Expansion Project

CalSTRS Headquarters Expansion Project

Location: West Sacramento, CA

Services provided: Building Enclosure Design Assist, Curtain Wall Consulting, 
Building Enclosure Commissioning (BECx) 

Market: Education 

Completion: 2025

Client: ZGF Architects

Team: Felix Weber

In September 2021, the CalSTRS Teachers’ 
Retirement Board pledged to achieve net 
zero greenhouse gas emissions across the 
CalSTRS Investment Portfolio by 2050. The 
board also went on to approve a package of 
investment actions toward a net zero 
investment portfolio, including an interim 
goal to reduce emissions by 50% before 2030. 

A key project of CalSTRS’ low carbon action 
is the new, 275,000 sf Headquarters 
Expansion Project in West Sacramento, CA. 
RDH is on board to provide Building 
Enclosure Design Assist, Curtain Wall 
Consulting, and Building Enclosure 
Commissioning (BECx) services for this 
11-story office building. 

This project is slated to achieve Zero Net 
Energy, LEED Platinum certification, Living 
Building Challenge, and WELL Building 
certification. Additionally, the building will 
feature 80% on-site renewable energy, which 
enables CalSTRS to achieve a Zero Net 
Energy (ZNE) facility designation. To support 
these goals, we are working with the design 
team to optimize the enclosure and façade 
systems to optimize thermal performance 
and solar control.
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Case Study | West Tisbury School Feasibility Study 

Zero Carbon Retrofit Study | August 23, 2022 DRAFT

NET ZERO CARBON IN MASSACHUSETTS

Page 9

RENEWABLE ENERGY

REDUCE ENERGY LOADS THROUGH PASSIVE DESIGN
INSULATION, AIRTIGHTNESS, MASSING + ORIENTATION, WINDOW/WALL RATIO, DAYLIGHTING

USE ENERGY EFFICIENTLY
ALL-ELECTRIC HVAC AND OTHER EQUIPMENT

HOW TO ACHIEVE NET ZERO CARBON IN BUILDINGS

CARBON REDUCTION GOALS
It is necessary to reduce the greenhouse gas emissions that drive climate change, to keep the 
global temperature increases below 1.5°C, the highest increase that the Earth can withstand before 
severe and irreversible changes occur.  
The MA 2030 Clean Energy and Climate Plan calls for net zero emissions by 2050 and an emissions 
reduction of 45% by 2030. The MA Climate Road map Bill, signed into law on 3/26/21 updates that 
goal by requiring a 50% reduction of carbon emissions by 2030  and net zero emissions by 2050 (vs 
1990 baseline). The Massachusetts 2050 Decarbonization Roadmap, published by the 
Massachusetts Executive Office of Energy and Environmental Affairs in December of 2020, 
highlights strategies to Achieve Net Zero. This includes recommendations for transportation, 
shipping, residential and commercial buildings, electricity and energy, industry, as well as through 
natural carbon sequestration and carbon dioxide removal. For buildings, the report emphasizes the 
importance of the combination of energy efficiency retrofits to passively reduce energy loads, then 
introduction of all electric equipment, particularly for space heating, cooling and domestic hot 
water.
The Massachusetts 2050 Zero Carbon Roadmap also maps out how the energy  system will need to 
transition to renewable sources, from the current mix, which has natural gas as the largest 
generation source.  The Town of West Tisbury, in addition to Chilmark and Aquinnah, has passed a 
resolution setting a goal that the town’s energy will come from 100% renewable resources by 2040.

ENERGY CODE
The current 9th edition of the Massachusetts Building Code adopts the 2018 International Energy 
Conservation Code (IECC 2018) with amendments. Massachusetts also currently has a “Stretch 
Energy Code” (780 CMR Chapter 115AA) which is adopted by 299 out of 351 municipalities in the 
Commonwealth.  
As of January 1, 2023 there will be a new base Energy Code, Stretch Energy Code, as well as a 
second, more advanced tier of stretch energy code known as the “Specialized Stretch Code”. Towns 
already enrolled in the current Stretch Energy Code will continue to follow the updated Stretch 
Energy Code. Towns that vote to adopt the new Specialized Stretch Code will be held to the 
requirements of that code.  For commercial buildings like schools, there will be limits imposed on 
the Thermal Energy Demand Intensity (TEDI), the amount of energy needed for heating the building 
over the course of one year.  To demonstrate compliance, design teams will need to follow an 
energy model driven design process.  The design measures to achieve these TEDI limits in buildings 
will include a reduction of energy loads through passive design, maximizing the efficiency of the 
building enclosure, to allow for the efficient use of all-electric heating and cooling equipment.  
The implementation of these more stringent building codes will advance progress towards the 
state’s 2030 and 2050 carbon reduction goals for buildings.  

Zero Carbon Retrofit Study | August 23, 2022 DRAFT

EXECUTIVE SUMMARY
RDH was retained by the Up-Island Regional School District to assess retrofit options for the West 
Tisbury School with the goal of defining the necessary measures for the building to become net 
zero operational carbon ready/net zero energy ready. The town of West Tisbury, along with the 
other Up-Island towns of Chilmark and Aquinnah, passed a resolution setting a goal that the town’s 
energy will come from 100% renewable sources by 2040.  

Per the RFQ provided by the UIRSD dated 2/04/2022, RDH was tasked with the following scope:
 Become familiar with the building
 Review existing energy use
 Develop packages of options
 Recommend package with best result such that all resulting benefits including but not limited 

to energy savings can be communicated to voters/UIRSD
 Provide sequenced plan for how work may be implemented and prepare cost estimate
 Prepare presentations and attend meetings
 Prepare one hard copy and an electronic copy of the final study report

BECOME FAMILIAR WITH THE BUILDING
In addition to reviewing existing drawings and reports provided by the UIRSD, RDH visited the West 
Tisbury School on May 26th - 27th, 2022 to survey the building enclosure and mechanical systems. 
RDH team members were accompanied by Head Custodian, Jamie Labbe, with whom the team 
reviewed how the building currently operates, including areas and components where known 
problems occur. RDH recorded observations about the mechanical systems and the condition of the 
building enclosure, included in the Existing Building Summary section of this report. During our site 
visit, the interior of the building was heated by turning up the building’s boilers and turning on the 
unit ventilators for approximately 4-5 hours. Later that day when the outdoor temperature had 
dropped, thermal imaging was done from the exterior of the building to identify sources of air 
leakage and thermal bridging in the building enclosure.
On June 17th - 18th, 2022 RDH returned to site, accompanied by Advanced Building Analysis (ABA), 
RDH’s blower door testing partner, to perform a whole-building airtightness testing. This test 
pressurizers the building and detects how much air leaks though the building enclosure at a given 
constant pressure. Areas of air leakage were noted with further thermal imagery while the building 
was under pressure, and airtightness rates were used to inform the existing energy model. The 
whole-building airtightness testing report is included in Appendix A of this report, and observations 
from that testing are also included in the Existing Building Summary section of this report.

REVIEW EXISTING ENERGY USE
RDH completed a preliminary energy assessment to summarize energy consumption and carbon 
emissions using four years of utility data provided by the UIRSD. When required information was 
not explicitly stated in the provided documentation, assumptions were made based on previous 
experience. 
The school is currently heated by three oil-fired boilers, with 2-pipe unit ventilators providing heat 
to the classrooms and hydronic radiator fins heating the corridors. One heat pump provides heating 
and cooling in the computer lab and two air-conditioning units provide cooling to the office/admin 
area. There is also air conditioning serving the library. Domestic hot water to the kitchen is supplied 
by two propane hot water heaters, while the rest of the school is served by one electric hot water 
heater, aided by the oil-fired boiler in the winter. Air handling units provide heating and ventilation 
to the gym, music/band room, cafeteria, and science labs, and a propane-fired make-up air unit 
serves the kitchen. 
Annually, the  calibrated existing building generates approximately 380 tons in Greenhouse Gas 
emissions, has a Total Energy Use Intensity of 64 kBTU/ft2, and a Thermal Energy Demand Intensity 
of 31 kBTU/ft2.
RDH performed an analysis of the heat loss though the existing building enclosure (all the walls, 
roof floors, windows, etc.), based on areas of existing building enclosure components and their R-
values, which is a measure of the thermal resistance to heat transfer through those assemblies. The 
results of this analysis can be viewed in the pie chart under the Energy Analysis section of this 
report.  
The roof was the largest area of heat loss through the building enclosure as it  contains varying 
thicknesses of insulation based on the era in which it was built. Some of the 1973 roof assemblies 
have no insulation above the roof deck. This analysis was also informed by the measurement of air 
infiltration from the whole-building airtightness testing. While the walls contribute a small portion of 
the pie chart, the air leakage through the walls constitutes a large portion of the air leakage, which 
accounts for 34% of the heat loss through the building enclosure. The building is very leaky, which is 
why the retrofit strategies RDH is recommending involves re-cladding the entire building, with a 
properly installed air barrier that transitions from foundation to wall, wall to roof, and around doors 
and windows in a continuous fashion to eliminate the air leaks we observed.  
The oil-fired boilers used to heat the school are this single largest contributing factor to energy use 
and greenhouse gas emissions. By switching the current oil-fired boilers to an all-electric plant, like 
the air-to-water heat pump system proposed in the Retrofit Strategies section of this report, 
operational carbon emissions of the school will be reduced by approximately 24% with upgrades to 
the enclosure. More information can be found in the Energy Analysis section of this report.

EXECUTIVE SUMMARY
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ENCLOSURE AND MECHANICAL SURVEY– MAY 26 - 27, 2022 
FIELD OBSERVATIONS

THERMAL BRIDGING AT STUD WALLS, AIR LEAKAGE AT ROOF TO 
WALL CONNECTION

AIR LEAKAGE AT ROOF TO WALL CONNECTION

ZERO CARBON-READY
RETROFIT STUDY

WEST TISBURY ELEMENTARY SCHOOL 
WEST TISBURY, MA

PREPARED FOR
UP-ISLAND REGIONAL SCHOOL DISTRICT
AUGUST 23, 2022 FINAL DRAFT

8/23/2022 
FINAL DRAFT

West Tisbury School Feasibility Study

Location: West Tisbury, MA

Services provided: Zero Carbon-Ready Retrofit Study,  
Energy Performance Consulting

Market: Education

Completion: 2022

Client: Up-Island Regional School District

Team: Andrew Steingeiser, Andrea Pietila, Wei Lam

West Tisbury High School near Boston, 
providing Pre K-5 and grade 6-8 education, 
was last renovated in the mid-1990s. The 
facility is due for a major renewal that 
presents an opportunity to significantly 
reduce greenhouse gas emissions, among 
other benefits.

RDH partnered with key stakeholders from 
the school, school district, and community’s 
Environmentally Friendly School Building 
Task Force to deliver a comprehensive 
Zero-Carbon ready feasibility study. The 
findings and analysis unveil current 
significant energy use through heating, 
cooling, and ventilation as well as from other 
outdated building systems. The pre-bid 
estimates offer a path forward for decision-
making that prioritizes a range of solutions 
(low to high touch) that make the school 
energy-tight, efficient, and nonpolluting.

RDH performed field surveys of existing 
mechanical systems and building enclosure 
systems, with input from maintenance 
personnel and other stakeholders familiar 
with the operation of the school.

RDH also performed field testing, including 
thermal imaging based on ASTM C1060 and 
ASTM E1186 as well as whole-building 
airtightness testing.

RDH reviewed the existing energy use of the 
building, developed packages of retrofit 
options based on energy modeling, and 
recommended the package with the optimal 
results for all stakeholders. 

RDH’s work also included the evaluation of 
renewable system options, including 
photovoltaic panel options, to offset the 
remaining reduced energy use of the 
building, as well as an evaluation of 
potentially available incentive programs for 
the project.

RDH provided a sequenced plan for how 
work may be implemented and prepared a 
cost estimate as part of the final report, 
allowing project stakeholders to evaluate 
how to proceed with the next steps of the 
design phase.

RDH leveraged the firm’s integrated 
expertise in Building Enclosure, including 
field experience, thermal analysis and 
system detailing, Energy Analysis and 
Energy modeling, including knowledge of 
appropriate mechanical systems, and 
experience orchestrating holistic retrofits of 
existing buildings.

RDH was able to provide a spectrum of 
retrofit options for the school and task force 
to consider. Providing accurate information 
to enable informed decision making among 
the stakeholders as they balance the needs 
of West Tisbury against the building needs of 
the Vineyard’s six schools was central to our 
success as project partners.
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Case Study | PSPC Net Zero Carbon Portfolio Plan

PSPC Net Zero Portfolio Plan

Location: Canada

Services provided: Zero Carbon-Ready Retrofit Study,  
Energy Performance Consulting

Market: Government 

Completion: 2023

Client: Public Services and Procurement Canada

Team: Steve Kemp, Neil Norris, Brittany Coughlin, Sarah Bozoian

The Government of Canada has committed 
to net-zero carbon emissions from 
government operations by 2050, and Public 
Services and Procurement Canada (PSPC) 
has set an aspirational goal of achieving this 
for its crown real property portfolio by 2030. 
This ambitious timeline to achieve net-zero 
operational carbon demonstrates significant 
leadership within government and provides 
strategies that industry can use to accelerate 
the transition to net-zero carbon across 
Canada. RDH worked with PSPC to update 
their plan to achieve net-zero scope 1 and 
scope 2 carbon emissions from all real 
properties within several portfolio groups, 
including crown-owned offices, leased 
offices, infrastructure, and other portfolios.  

Our work with building owners and 
managers like PSPC to develop pathways to 
net-zero that are feasible and cost effective 
is key to moving the built environment 
towards zero carbon emissions. 

Net-Zero Carbon  
Portfolio Plan
 
PUBLIC SERVICES AND PROCUREMENT CANADA
MAY 2023

Final Report
No. R23225.001

For
Public Services and Procurement Canada
11 Laurier Street
Gatineau, QC K1A 0S5

Prepared by
RDH Building Science Inc.
4333 Still Creek Drive #400
Burnaby, BC V6C 6S6

 36	 rdh x climate 2030  •  Climate Report  •  2024 Update April 22, 2024	 37



THE ATMOSPHERIC FUND  |  TORONTO METROPOLITAN UNIVERSITY  |  RDH BUILDING SCIENCE 2024 NEW DESIGN RESOURCES  FOR EMBODIED CARBON TARGETS6 7

The output summary data for stages A1 to A3 of each 
enclosure system is presented graphically for each 
assembly as well as summarized in an as shown below 
for wall. Total emissions from A1 to A5 are also 
represented graphically to show the impact of the A4 
and A5 category estimated from OneClick as described 
above. In the summary table, the materials that 
contribute most significantly to the embodied 
emissions of the assembly have been highlighted. An 
example of the graphic representation and summary 
table are shown for wall type W01 - Exterior Insulated 
Concrete Masonry Unit (CMU) with Brick Veneer in 
Figures 6 and 7 respectively. 

Figure 5. Building life cycle stages contributing to upfront (embodied) and operational carbon emissions..

Limitations of the Study
Embodied carbon analysis of buildings and 
components is still in its infancy and availability of data 
is changing quickly. For many materials and 
components in North America, EPDs are often either 
generic industry level assessments or are not yet 
available. In future, it is hoped that more manufacturer 
or even production plant specific EPDs will allow more 
detailed analysis and selection of materials. These 
assessments should not be treated as complete 
answers to enclosure selection, but rather to inform a 
consideration of the different materials that make up 
an enclosure. They also highlight which layers may 
have significant impact and merit further attention.

W01 

W01 R-Value Calculations: 

Summary for W01

Description Exterior Insulated CMU with Brick Veneer

R-Value Rsi 4.6 m2K/W    R 26 ft2·°F·h/BTU

Embodied Carbon per m2 of Enclosure (A1-A3) 136.3 KgCO2/m
2

Biogenic Carbon per m2 of Enclosure 0 KgCO2/m
2

Assembly Description
tSI

[mm]

tIP

[in]

k

[W/=mK]

C (USI)

[W/m2K]

RSI Effective

[m2K/W]

R-effective

(ft2·°F·h/BTU)

R-nominal

(ft2·°F·h/BTU)

Interior Film 0.12 0.68

Interior Gypsum Board 12.7 0.5 0.16 27.04 0.04 0.21

Steel Stud-Framed Wall 63.5 2.5 0.49 7.75 0.13 0.73

Single-Wythe CMU Wall 203.2 8 1.18 5.81 0.17 0.98

Self-Adhered Sheet-
Applied Air Barrier and 
Water-Resistive Barrier 

(WRB) Membrane 
(Vapour Permeable) 

1 0.03 - - - -

Semi-Rigid Mineral Fiber 
Exterior Insulation with 
Intermittent Stainless 
Steel Masonry Veneer 

Anchors

152.4 6 0.04 0.24 4.09 23.22 25.80

Air Cavity 25 0.98 0.03 - - -

Anchored Masonry 
Veneer 90 3.54 0.79 8.78 - -

Exterior Air Film 0.03 0.17

Total 547.8  21.6 4.6 26.0 25.8

Figure 6. Graphic representation of embodied carbon emissions of each W01 assembly material for a 60 year 
life cycle for stages A1 to A3 (top) and total assembly emissions for stages A1 to A5 (bottom).

Figure 7. Example W01 embodied carbon emissions summary for stages A1 to A3, calculated for a 9m2 
assembly area, including takeoffs for thickness and volume of material.

EMBODIED CARBON EMISSIONS FOR WALL W01 (KgCO2/m2)

Case Study |TMU Lifecycle Analysis (LCA)

2024 NEW DESIGN RESOURCES  FOR EMBODIED CARBON TARGETS 1

New Design 
Resources  
for Embodied 
Carbon Targets
2024 Comparative Study 
Conducted by RDH Building Science + 
Toronto Metropolitan University (TMU) and 
sponsored by The Atmospheric Fund (TAF) 
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ROOF ASSEMBLIES FLOOR ASSEMBLIES

2024 NEW DESIGN RESOURCES  FOR EMBODIED CARBON TARGETS 1

Abstract
Building enclosure design has until now mainly focused 
on thermal performance and its impact on operational 
carbon emissions. 

This area is now well understood, and industry-trusted 
tools exist to evaluate thermal bridging and whole 
building thermal performance. Embodied carbon 
emissions associated with building enclosure systems 
are not well understood but contribute significantly to 
the emissions over a building’s lifespan. 

This project aims to build understanding of the 
embodied carbon emissions from building enclosures 
by providing analysis of 26 commonly used enclosure 
systems which provide tools for design teams to start 
to consider and address this issue.

Introduction  
The buildings and construction industry represent 
around 37% of global operational energy and process-
related CO2 emissions1.  

Responding to the climate crisis, the building industry 
has largely focused on reducing the emissions associated 
with the cumulative energy demand required by the 
building during its operation (operational carbon). 
However, as rapid reductions to our operational energy 
use and thus carbon emissions are achieved by designing 
high performance buildings, and our electrical grids 
decarbonize, the impact of the carbon embodied in all 
the materials and components required to construct a 
building (i.e. embodied carbon) on buildings total 
lifecycle carbon emissions is fast becoming the driving 
factor. In Canada, between 2023 and 2050, embodied 
carbon could represent the majority of new building’s 
carbon emissions2. 

Figure 1 through 3 from CAGBC’s Embodied Carbon 
Primer published in March 2022 demonstrate the 
significance of embodied carbon on lifecycle carbon 
from now to 2050 for high performance building examples 
in Vancouver, Toronto, and Calgary respectively. In the 
case of Calgary, projections today based on the current 
electrical grid do show operational emissions surpassing 
embodied emission by 2030, however this balance will 
change as Calgary’s electrical grid becomes cleaner. 

Furthermore, up to 2030 upfront carbon emissions still 
have a significant overall impact and addressing these 
will be critical in all regions to meet Canada’s 2030 
targets under the Paris Agreement.3

This global context is driving the development and 
implementation of stricter building codes and regulations 
throughout North America, with the goal of reducing 
the negative environmental impacts pertaining to both 
operational and embodied carbon emissions resulting 
from the built environment. At a national level, the 
Government of Canada has committed to a legislated 
goal of achieving net-zero emissions by 2050 under the 
Canadian Net-Zero Emissions Accountability Act. 

12022 GLOBAL STATUS REPORT FOR BUILDINGS AND CONSTRUCTION – UNEP. The Government of Canada’s ‘Canadian Net-Zero Emissions 
Accountability Act’ was legalized on June 29, 2021, as per https://www.canada.ca/en/services/environment/weather/climatechange/climate-
plan/net-zero-emissions-2050.html

2Canadian Green Building Council – Zero Carbon Building Design Standard Version 3 as per https://www.cagbc.org/wp-content/
uploads/2022/06/CAGBC_Zero_Carbon_Building-Design_Standard_v3.pdf

3Canadian Green Building Council (CaGBC) Embodied Carbon Primer: A Primer for Buildings in Canada, available https://www.cagbc.org/wp-
content/uploads/2022/03/Embodied-carbon-white-paper-March-2022.pdf 

TMU Lifecycle Analysis (LCA)

Location: Canada

Services provided: Lifecycle Analysis (LCA)

Market: Higher-ed 

Completion: 2023

Client: Toronto Metropolitan University (TMU)

Team: Steve Kemp, Rehanna Devraj-Kizuk

The Toronto Metropolitan University (TMU) x 
RDH study and resulting database—funded 
by The Atmospheric Fund (TAF)— informs 
design decisions at the earliest stages 
(before details are established) with critical 
consideration of embodied carbon. 

Readily available comparative data from 
studies on assemblies such as this opens up 
the opportunity to reconsider how 
materiality can significantly reduce 
embodied carbon emissions in buildings.  

This study serves as our collective effort to 
bring this information to the fore serves 
designers and manufacturers as they make 
considered and thoughtful decisions on their 
building enclosure systems. 

TMU x RDH also sees this comparative data 
as a resource for policymakers to right-size 
mandates, alternatives, and incentives. 

Embodied carbon emissions refer to the 
amount of GHG emissions associated with 
the whole life cycle of a product or building, 
i.e. raw material extraction, processing, 
transportation, manufacturing, installation, 
maintenance, and disposal. These emissions 
are not well understood yet contribute 
significantly to the total carbon emissions 
produced over a building’s lifespan. 

The Study and Outcome

Embodied carbon metrics for twenty-six (26) 
enclosure systems commonly used in the 
Greater Toronto and Hamilton Area (GHTA) 
were analysed using a standardized life cycle 
assessment methodology for calculating 
CO2 equivalent embodied emissions. 

The results break down emissions by 
material layer, showing which components 
have the most negative impact (and where 
opportunities to reconsider material choice 
are available). 

This comparative data can be used to  
inform decisions during concept design, 
before project specifications and detailed 
drawings are developed and priced, enabling 
project and team efficiency, productivity, 
and streamlining.
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OUR VISION 

LOOKING AHEAD 2024 GOALS

Establish new travel guidelines to support RDH 
employees as they carry out their responsibilities 
safely, effectively, and with the lightest carbon 
emissions possible.  

Purchase high-quality carbon offsets for emissions 
from RDH-owned vehicles and RDH-leased offices as a 
step towards net zero carbon.  

Develop a streamlined process for consistently and 
accurately measuring and reporting GHG emissions, 
including a real-time dashboard. 

Launch regional Sustainability Committees to 
facilitate emissions reduction at the local office level.    

See that the right professional development 
and responsibility structures are in place across 
management roles to integrate GHG emissions 
accountability at all levels.

While we've made progress, our drive to address 
the climate crisis requires much more action. We're 
continuing to look for ways to reduce our emissions, 
develop better systems to track our progress, support 
like-minded initiatives, and inspire others to act.

#NEVERNEUTRALONCARBON

RDH is a beacon for building science 
leadership, focused on delivering 
scalable climate-resilient solutions 
for clients and future generations.
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