


Lessons Learned

Supply Chain Diversification: The importance
of diversifying suppliers became evident after
the challenges faced when the first mass
timber supplier could not fulfill their contract,
causing an 8-month delay.

On-Site Production Benefits: On-site NLT
production demonstrated that self-performing
certain aspects of construction can provide
greater control over quality and timelines.

Market Education: Tours of the product provided
immediate buy-in from prospective tenants

and assisted in achieving targeted lease rates.
Emphasizing unique sustainability features
justified premium pricing.

Flexibility in Design: Keeping designs flexible by
utilizing commodity products like NLT and glulam
enabled multiple suppliers to participate, enhancing
competition and ensuring effective material
sourcing.

O ce | The Exchange by Faction Projects

Successes

Market Differentiation: The project realized
a 6-22% lease premium over comparable
office spaces in Kelowna, and 90% were
leased at occupancy.

On-Site Fabrication: Successfully implemented
on-site production of NLT panels, demonstrating
the feasibility of using local trades to produce
mass timber.

Drawing Coordination: The use of BIM modelling
(base LOD 300+ with some elements at LOD

350) ensured successful coordination between
consultants with minimal issues.

Experienced Teams & AHJ’s Collaboration:
The project successfully implemented several
alternative solutions thanks to the expertise

of the design team and the willingness of the
Authority Having Jurisdiction (AHJ) in Kelowna
to collaborate.

Insurance: Under the building code, the structure could
have been built using traditional light-wood-frame (LWF)
methods. Insurance was easier to procure due to the
enhanced performance of mass timber relative to the LWF
building type insurers were familiar with.

Jason Harding, courtesy naturallywood.com
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Project Overview

Wesgroup Properties, a Vancouver-based developer known for complex
master-planned communities, is proposing a tall mass timber tower at
River District in Vancouver, BC.

The application is for a 19-storey mixed-use residential tower comprised
of 17 storeys of mass timber over a 2-level concrete podium, alongside
a 6-storey mid-rise rental building. The development will deliver
approximately 240 rental and strata homes over a level of retail that
includes an Urgent Care Centre.

The tower will use a hybrid structural system featuring point-supported
cross-laminated timber (CLT) floor panels with steel columns, concrete

shear walls, and prefabricated curtain wall assemblies. The podium and
underground parkade levels will be constructed in concrete.

wesgroup (@FIES

DIALOG

CONSULTANTS LTD

BN GHL

Fast+Epp
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Project information

Project City Vancouver Uses Residential and Commercial
Project Address 3575 Sawmill Crescent Zoning Proposed CD-1
Neighbourhood Plan East Fraserlands FSR Proposed 3.62

Total Storeys 19
Site Size (Sq.Ft) 59,092 Total Storeys (Mass Timber) 17
Gross Floor Area Proposed (Sq.Ft) 249,551 Total Storeys (Concrete Podium) 2
Net Floor Area Proposed (Sq.Ft) 214,075 Total Units 151
Leasable Residential Area (Sq.Ft) 163,297 Total Levels Below Grade 2
Leasable Commercial Area (Sq.Ft) 13,787 Parking Stalls 232

OOBGroup

Project Team

Developer: Wesgroup Properties
Architect: DIALOG

General Contractor: Wesgroup
Contracting Ltd.

Structural Engineer: Fast + Epp
Electrical Engineer: AES
Mechanical Engineer: AME Group
Code Consultant: GHL
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Development Strategy
Why use Mass Timber?

Wesgroup’s decision to pursue mass timber aligns with
their long-term focus on sustainability and the potential
future of the development industry.

1. Long-Term Vision: Embracing mass timber aligns
with Wesgroup's strategic outlook on the future of
construction and sustainable urban development.

2. R&D Focus: This first mass timber project is seen
as a foundation for future learning, with expectations
that subsequent projects will benefit significantly (and
incrementally) from early-stage insights.
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3. “Made in Canada”: Wesgroup is committed to
Canadian-sourced solutions, supporting domestic
innovation and supply chains.

4. Regulatory Leadership: The strategy includes
working within current regulations while pushing
the boundaries on materials and construction
techniques to advance industry standards.

Image courtesy of DIALOG
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Development Risks and Mitigation

Wesgroup identified and addressed several risks and mitigation strategies associated with mass timber construction:

Mitigation

Industry Innovation Limited Suppliers Municipal Approval

Simultaneously innovating in
both materials (mass timber) and
processes (prefabrication) in an
industry resistant to change may
lead to unforeseen challenges

and inefficiencies.

The project will adopt a point-
supported system that closely
resembles typical concrete
tower construction, minimizing
deviations from established
practices while still incorporating
mass timber elements.

Market Rental Housing | Parcel 19.1 by Wesgroup

The project may face cost premiums

for a mass timber tower, including the
concrete core, floor panels, balconies, and
envelope system, due to the specialized
scope and the newness of the material
and methodology adoption across the
industry.

The design system will be optimized

by using a framed wall assembly instead
of a more expensive curtain wall system.
Balconies, which would have accounted
for 8% of hard costs, will be replaced with
Juliette balconies to simplify the facade
and reduce thermal bridging concerns.

Limited supplier options for mass
timber in Western Canada may lead
to reduced competition, higher
costs, and potential supply chain
vulnerabilities.

The project team will diversify the
supplier base by exploring both local
and international options for mass
timber components. Industrial-grade
CLT will be specified, and encapsulation
will be considered to optimize cost-

efficiency without compromising quality.

Early procurement strategies will be
implemented, and flexibility

in design will be maintained to
accommodate various supplier
capabilities.

Proposed design variances, such as
requesting a variance to enlarge the tower
plate and reduce balcony requirements,
may not be approved and require
resubmission, delaying project schedule.

Understanding the desire of the City

of Vancouver to innovate and increase
the use of mass timber, Wesgroup will
demonstate the desired outcome, and
how those objectives can be mutually
achieved through policy changes in a real
world demo.
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Revenue Comparison

Target Tenants

The project is designed to appeal to a diverse range
of residents, including young families seeking more
space and access to schools, parks, and amenities;
downsizers looking for waterfront living and a
quieter environment; and young professionals
seeking rental options in a growing community.

Family Housing Mix

The City of Vancouver’s Family Housing Mix Policy
requires rezoning projects to include at least

35% of units with two or more bedrooms and a
minimum of 10% with three or more bedrooms,
supporting high-density, family-oriented living.

The proposed project includes eight units per
floor, with 1 three-bed and 3 two-bed units to
meet these requirements. These larger units
are strategically located at the tower corners to
maximize efficiency.

Market Rental Housing | Parcel 19.1 by Wesgroup

Market & Product Position

The mass timber building is positioned

to compete directly with concrete rental
products on a price-per-square-foot basis,
supported by comparable performance in
noise control, aesthetics, and fire safety.

Exposed timber in the homes was
considered but ultimately deemed too risky
for a market residential product, given the
uncertainty around its ability to command

a rental premium. It also required higher-
grade materials and additional finishing,
increasing costs. Instead, encapsulation
ensures cost efficiency while maintaining
tenant expectations and value perception in
line with concrete construction.

A

Typical Panel & Column Layout
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Cost Comparison

This summary compares the costs of three tower projects: one with mass timber and two with
concrete. Reported costs apply only to the tower structure, starting from level 3.

Mass Timber Tower Proforma Concrete Tower Proforma (V1) Concrete Tower Proforma (V2)

Gross Buildable Area (L3 & Up) 139,212 ft2 139,212 ft2 139,212 ft2

Direct Construction — Tower Cost Breakdown

Juliet Steel Balconies

Framed Wall Assembly

Juliet Steel Balconies

Framed Wall Assembly

Typ. Concrete Balconies
Window Wall Assembly

Concrete Core Walls & Shear Walls $3,401,887 6.3% $3,401,887 7.0% $3,401,887 6.3%
STRU: Concrete Floor / Roof / Columns - 0.0% $4,707,194 9.7% $5,273,928 9.7%
STRU: Steel Columns — Supply Only $1,996,328 3.7% n/a 0.0% n/a 0.0%
STRU: Steel Beams/Angles — Supply Only $106,414 0.2% n/a 0.0% n/a 0.0%
STRU: MT Floor/Roof Panels — Supply Only $3,192,423 5.9% n/a 0.0% n/a 0.0%
STRU: MT & Steel Installation $1,629,553 3.0% n/a 0.0% n/a 0.0%
Topping Slab / Acoustic Mat $740,706 1.4% $487,242 1.0% $441,869 0.8%
Ext. Envelope - Cladding $3,747,425 6.9% $3,521,550 7.3% $211,605 0.4%
Ext. Envelope - Windows $1,689,824 3.1% $1,587,970 3.3% $6,996,008 13%
Ext. Envelope - Roofing $196,866 0.4% $160,000 0.3% $169,284 0.3%
Int. Finishes — Doors / Floor / Wall / Ceiling $8,048,629 14.8% $6,800,000 14% $7,194,578 13.3%
Int. Finishes — Metals/Specialties/Millworks/Equipment $3,670,594 6.8% $3,449,350 7.1% $3,649,502 5.61%
Elevator System $1,213,121 2.2% $1,140,000 2.4% $1,206,149 2.2%
Mechanical System $11,494,317 21.1% $10,801,500 22.3% $11,428,270 21.2%
Electrical System $5,077,122 9.4% $4,771,100 9.9% $5,047,948 9.3%
Indirect Construction Cost Breakdown

Project Staff $1,170,555 2.2% $1,100,000 2.3% $1,163,828 2.2%
General Requirements $2,021,868 3.7% $1,900,000 3.9% $2,010,249 3.7%
Site Overhead % 0.0% $- 0.0% $- 0.0%
Other Construction Cost $4,895,048 9.02% $4,600,000 9.5% $5,819,144 10.8%
Total Construction Cost $54,292,680 $48,427,793 $54,014,256
Construction Cost on GBA $390 /ft® $348 /ft’ $388 /ft®

Consultant Fees

Architectural 50% Higher

Envelope 50% Higher

Structural 60% Higher

Code 60% Higher

Mechanical and Electrical No Difference

BIM Modelling* No Difference

Other Consultants No Difference

Insurance Fees

Construction Insurance $1,542,9092 2.84% $572,605 1.27%

Wrap-up Insurance No Difference

Construction Finance Fees

Construction Duration 28 month(s) 29 month(s) 29 month(s)

*Typical for all projects

Market Rental Housing | Parcel 19.1 by Wesgroup

Cost Comparison Summary

The analysis is based on the specific design parameters and project conditions of the case studies.
Only the towers were analyzed to ensure a direct and equitable comparison of costs specific to mass
timber construction.

Key Findings:

1. Cost Competitiveness: The mass timber tower achieved cost parity with the Concrete Tower
(V2) for the above-ground portion of the tower. The mass timber tower (without balconies)
was priced at $390 PSF, comparable to concrete construction (with balconies) at $388 PSF.

2. Wall Assembly: An exterior framed wall assembly proved more cost-effective and schedule-
friendly for a mass timber tower than the typical window wall system used in concrete
towers.

3. Balcony System Cost Difference: Balconies were a major cost driver (8% of hard costs),
leading to their removal from the tower design to simplify the facade and reduce thermal
bridging concerns. Juliet balconies were a more affordable and cost-effective solution.

4. Interior Finishes Premium: The mass timber scheme showed an approximate 5-10% premium
on interior finishes, mainly due to the additional fire-rated drywall on timber surfaces required
for encapsulation.

5. Increased Consultant Cost and Timing of Spend: A select group of experienced consultants
in mass timber were engaged for the project at a premium compared to a typical concrete
project. Wesgroup engaged in a more intensive design process (than a typical project) in the
early design stages with consultants to optimize a mass timber approach, with the deemed
justification of understanding and ensuring an effective, efficient, and cost-competitive design.

6. Course of Construction Insurance: Premiums were a key challenge, as initial guidance
indicated closer to ISO Class 1 - Frame combustible material rates (approx. 4-5x higher) would
apply to mass timber once it arrived on site.
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Project Schedule Comparison Key Findings

e The mass timber building is able to
forecast a small schedule savings over a
conventional concrete comparable.

2024 2025 2026
e The project pursued sequencing of fly

Activity JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY forming the concrete core that was
then followed by the install of the
superstructure. Not pursuing these
scopes concurrently reduced potential
schedule savings that mass timber can
achieve.

Excavation and Shoring

Foundation and Structure

e The mass timber structure allowed
the building to be enclosed and made
weather-tight more quickly, which
enabled interior finishing work to begin
sooner than would be possible with
conventional construction methods.

~1 month
sooner

Building Envelope

Rough-In (MEP) ~1 month Il
sooner
e Aframed wall assembly proved to be

more schedule-friendly and efficient for
mass timber compared to the typical
window wall system used in concrete
towers.

Interior Finishes ~1 month Il

sooner N
.

1 month L. .
sooner N e More effort and cost were invested
prior to the first City application to

optimize the project for mass timber,
Legend: [l Mass Timber Scheduled with the expectation that this upfront
I concrete Comparable consultant premium would be offset by
construction efficiencies.

Turnover

Market Rental Housing | Parcel 19.1 by Wesgroup



Market Rental Housing

Lessons Learned

Point Supported Structure: 4,

Permitted relatively

flexible design, simplifying
coordination of mechanical,
electrical, and plumbing
systems with drops and runs,
rather than working around
beams.

Unit Layouts: The unit plans
were less flexible to fit within
the point support grid system
and certain unit dimensions

were limited by absolute CLT 5.

panel width (11'4").

Column Selection: While
mass timber columns

were cost competitive, the
dimensions of the columns
took up too much square
footage of livable space
within the units. Steel
columns were selected
because they can be buried in
the walls, and have a smaller
footprint.

Phased Construction: To
mitigate higher insurance
costs associated with mass
timber compared to concrete,
a phased approach was
adopted. Concrete work is
scheduled for completion
first (including core), followed
by mass timber and steel
installation, minimizing the
duration of higher insurance
rates applied to wood.

Material Sourcing: The team
explored both Canadian and
European suppliers, with
European options being
cost competitive. However,
differences in panel sizes
and shipping limitations
would have required a shift
to a post-and-beam system,
further complicating the M+E
layouts, and increasing the
floor to floor heights.

Parcel 19.1 by Wesgroup

Design Evolution
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Successes

Cost Parity: Achieved cost parity with concrete
construction for the above-ground portion of the
tower through strategic design revisions. Note that
this excludes underground costs, which would bring
the blended rate to approximately $500 PSF.

Regulatory Support: Secured approval from the City
of Vancouver for design changes that simplified
the building form and increased floor plate size
demonstrating flexibility in working with innovative
construction methods.

Balcony Alternatives: Removing balconies and
replacing them with Juliet railings saved the project
$25,000 in hard cost per unit and was a major win for
making mass timber viable.

Stakeholder Relationships: Developed a strong,
transparent working relationship with local
government staff. Wesgroup maintained open
communication throughout the project, sharing
in-depth details about challenges faced and
proposed solutions. This approach facilitated
ongoing support and flexibility from the City

of Vancouver.
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Disclosures, Confidentiality

The mass timber business case studies (Studies) in this document are based on
information from independent third parties and public sources. The Canadian Wood
Council (CWC) has not independently verified this information and relies solely
on the sources listed on the Contributors page. As such, CWC does not guarantee
the accuracy, completeness, or reliability of any Study and is not responsible for
reliance on its content.

To the fullest extent permitted by law, all Studies and related information are
provided “as is,” with all risks of use assumed by the user. CWC:

1. Makes no warranties regarding the suitability, accuracy, or completeness
of any Studies or information in this document.

2. Disclaims all express and implied warranties, including merchantability,
fitness for a particular purpose, and non-infringement.

3. Assumes no liability for the use or reliance on any Studies or its contents.

The information in this document may include estimates, assumptions, or
conclusions but does not constitute professional advice. Users should consult
their own engineers, architects, legal, financial, or tax advisors rather than
relying on this information.

This document and its Studies are for the intended recipient only and may not

be reproduced, shared, or used for other purposes without CWC's prior written
consent. The information is subject to change without notice.

Mass Timber Business Case Studies

Disclaimer, Copyright Materials

Reproduction, distribution, display and use of the presentation without written
permission of this document is prohibited.

The information in this document, including, without limitation, references
to information contained in other publications or made available by other sources

(collectively “information”) should not be used or relied upon for any application without

competent professional examination and verification of its accuracy,
suitability, code compliance and applicability by a licensed engineer, architect
or other professional.

Neither CWC nor its employees, consultants, nor any other individuals or entities
who contributed to the information make any warranty, representation or guarantee,
expressed or implied, that the information is suitable for any general or particular
use, that it is compliant with applicable law, codes or ordinances, or that it is free from
infringement of any patent(s), nor do they assume any legal liability or responsibility
for the use, application of and/or reference to the information. Anyone making use

of the information in any manner assumes all liability arising from such use.
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