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BACKYARD COTTAGE CATEGORY PROTOTYPE TSUGA

Prototype Tsuga

Prototype Tsuga offers an affordable and attractive option

for Accessory Dwelling Units (ADUs) in the Backyard Cottage
category. The design prioritizes resilience and durability with
simple, standardized building materials and components, avoiding
complex assemblies that require specialized trades. This approach
aims to ensure replicability, control costs, and provide flexibility
forindividual needs. As a Backyard Cottage, this proposal seeks

to preserve valuable greenspace in the rear of the lot while also
providing functional and flexible spaces for residents of both
dwellings to work, play, and live. While the overall orientation of the
building will be different for each lot, the relative orientation of the
living room towards the rear yard provides the greatest access to
natural light and addresses privacy and overlook issues within the
neighbourhood context. This proposal shows space for a future
ramp, which should be considered optional on a per application
basis.

The primary objective of designing the assemblies for this project
was to ensure resilience, particularly against severe flooding.
Emphasis was placed on ensuring that assemblies at or below

the Flood Construction Level (FCL)would endure flooding events
without necessitating extensive remediation. These assemblies
consist entirely of non-organic materials, and all critical building
equipment has been strategically located above the FCL. This
approach aims to minimize damage and maintain operational
continuity, aligning with best practices for resilient infrastructure
in flood-prone areas.

Typical Existing Conditions

Design Goals

« Resiliance

«  Replicability

« Ease of Construction
«  Fire+Flood Safety
Accessibility

Isometric Massing Diagram

STREET

PRINCIPAL =

DWELLING

ADJACENT
PROPERTY

Common neighbourhood
characteristics

« Largelots

«  Nolaneways

« Lowerdensity

« Attached garages
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Garibaldi Way Streetscape

Applicable Neighbourhoods

Paradise Valley

Ch'iyakmesh (Cheakamus)

Wiwk'em (Waiwakum)

Siyi7ch'em (Seaichem) Garibaldi Highlands
University Highlands
Garibaldi Estates

Loggers East

Kewtin (Kowtain)

North Yards

Yekwdpsem (Yeakwapsem)
Business Park

Dentville

Downtown Crumpit Woods

Oceanfront

Hospital Hill

Valleycliffe
+ Plateau Crescent

St’a7mes (Stawamus)

Source: District of Squamish'



Project Information

Authority having jurisdiction:
District of Squamish

Proposed use(s):
Residential - Accessory Dwelling Unit

Site area: 780 m?(8,391 sf )

Easements / ROWs:
None

Lot coverage:
Original: 22.4%
Proposed: 37.4%

Proposed height: 6.3m

Setbacks:

Required Proposed

Front 2.0m 4.7m to principal dwelling
Side 1.2m 2.6m near side
Rear 0.6m 1.3m

Building Code Summary

Applicable Building Code: BCBC 2024

Energy Efficiency Compliance Pathway:
Part 9.36 Prescriptive Path

Construction Type: Combustible

3.2.4.19 - Visible Signal Devices and Visible Warning
Systems: Visible signals proposed in addition to alarm
signals

3.2.5.12 - Automatic Sprinkler System:
Sprinklers proposed (NFPA 13R)

9.10.15.5 - Construction of Exposing Building Faces of
Houses:
«  Combustible cladding and soffits permitted

Notes:

1. Designdevelopment drawings as provided are for general
illustration of form, character, and constructability only. Detailed
Building Code analysis will be required for individual applications
at the Building Permit application phase.

Area Summary

Site Plan(1:200)
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BACKYARD COTTAGE CATEGORY PROTOTYPE TSUGA

Construction Cost

Hard costs

Type Description  Unit Cost Cost ($)
Building? 820 sf $§265/sf  $209,100.00
Crawlspace 820 sf S40/ sf $32,800.00
Site improvement 5% $12,095.00
SUBTOTAL $253,995.00
Soft costs

Type Unit Cost Cost($)
Permits, fees, etc. 30% $76,198.50
Consultants 10% $25,399.50
Loan Interest 5% $12,699.75
Contingency 5% $12,669.75
SUBTOTAL $126,997.50
Estimated Total $380,992.50
Notes:

1. GST/PST notincluded.

2. Theestimated total cost of construction is forecast using
available data from reliable sources and generalized market
assumptions. Applicants should undertake individual cost
survey analysis based on specific applications as they pertain to
individual lots.

Business Case
20 year repayment period x $1,587.47 / month = $380,992.50

Affordability

Access to affordable and secure housing in the Lower
Mainland and Squamish is a crisis being faced by current and
future generations, impacting their ability to work, live, play,
and thrive in their local community. Innovative responses to
the housing crisis, such as standardized housing designs, are
anticipated to contribute to security of affordable housing

by reducing up-front housing costs through delivery of a
streamlined permitting process and efficient construction
practices.

Local materials and trades

The materials and assemblies chosen for this project
are readily available from local suppliers and do not
necessitate highly-specialized trades for installation
or maintenance. This ensures that a larger pool

of experienced trades and material suppliers are
available to support construction activity, which

generally has a positive impact on construction costs.

District of Squamish Accessory Design Unit Design Competition

Standard “kit of parts”

This project prioritizes inclusivity and replicability. It
uses locally available materials and standardized building
components to enhance constructability and control
costs effectively. For example, the project was designed
using conventional sizes of roof trusses and floor joists,
deliberately steering clear of intricate assemblies, large
spans, cantilevers, or complicated geometry requiring
advanced techniques or additional structural elements.

Durability

The exceptional durability of the proposed assemblies

at or below the FCL are intended to withstand the worst-
case flooding scenarios within the District of Squamish.
Resilience, crucial for enduring disasters and heavy wear,
isintegral to both affordability and sustainability. One of
the design goals of this project is to facilitate a return

to normal operation as quickly and cheaply as possible
following a flood or fire event by designing for material and
structural resiliancy.
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BACKYARD COTTAGE CATEGORY PROTOTYPE TSUGA

Sustainability and Resilience

Sustainability and resiliency are the core principles
driving the design of this ADU prototype. Through this
lens, we identified that one of the most sustainable
paths for a building subject to anticipated flooding
events would be for the original structural elements
to remain undamaged and reused as much as
possible. Any walls or floors which may have contact
with flood water exclude utilize non-organic and non-
porous materials which are designed to dry passively.

In addition, this design prioritizes low embodied
carbon materials and integrates products with
minimal global warming potential into the proposed
assemblies. Despite concrete’s high embodied
carbon footprint, the design rationale argues that
its durability and resilience make it less impactful
than materials requiring a complete rebuild after a

Heating and Ventilation

The project plans to use electric baseboards for heating,

with additional support from a ductless mini-split heat pump

for winter heating and summer cooling. An Energy Recovery
Ventilator (ERV)in the hallway bulkhead manages air changes per
hour and humidity, without directly consuming carbon-intensive
fuels during building operation.

ID ICc

Solar Energy

The standing seam metal roof, with its slightly reflective and high
albedo surface, mitigates heat island impacts and reduces solar
heat gain into the building. This type of roof is well-suited for
installing photovoltaic cell arrays, as the raceway channels can
be directly fastened to the standing seams above the roof deck
surface. A vertical chase from the electrical panel to the roof will
be accommodated in the design development phase.
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Reference to address the operational carbon emissions over the lifetime Brick 4775
of the building. This proposed design seeks to also minimize
Assembly RSI R RSI R (BCBC 2024) . 9 prop . d . - Fibre cement boards 1703
Ceiling below attic 6.9] 3003 779 4493 0.36.2.6-B the embodied carbon of the project by ensuring that building -
: : : : - elements are resilient and do not need to be rebuilt after aflood ~ Steelsiding 1422
Cathedral ceiling 4.67 28.50 502 2850 9.36.2.6-B event. Assemblies have been designed to not only meet the XPS (New) 715
Walls 2.78 15.78 411  25.42 9.36.2.6-B current and future thermal requirements, but which utilize low Mineral fibre (Rigid) 473
Foundation walls 199 130 327 1857 9.36.2.8-B embodied carbon materials wherever possible. For example, EPS 288
: - - - — polyisocyanurate insulation was proposed over XPS due to the :
Floors over unheated space 4.67 26.52 588 33.43 9.36.2.8-B embodied carbon, however assemblies can easily be modified Polyisocyanurate 252
Unheated floors 1.96 113 3.27 1857 9.36.2.8-B for individual applications as required. Fibreglass batt 154
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Source: City of Nelson®

Thermal Performance

The project is designed to meet or even surpass the prescriptive
requirements of the BC Building Code 2024 Part 9, as outlined

in Section 9.36. Adopting a strategy of continuous exterior
insulation enables future modifications to the insulation value of
the walls by adjusting the amount and type of insulation within
the wall cavity. This design flexibility empowers homeowners to
enhance performance by adding to or replacing cavity insulation
in the future, if desired.

Airtightness

The continuous exterior insulation strategy complements the
attainment of a high-performance air tightness rating. Foil-faced
polyisocyanurate insulation is particularly suited to this objective.
In subsequent design phases, we will pursue an external air
barrier strategy consistent with the BC Housing lllustrated Guide
to Achieving Airtight Buildings and compliant with BCBC 2024
9.36.2.9.

FCL Level

In a flood event, the walls and floors at or below the Flood Control
Level (FCL)are designed to withstand sustained exposure to
water and facilitate passive drying following the flood event.

Stormwater Management
Permeable surfaces are proposed for all on-site walk and
driveways where permitted.

Sprinklers & Domestic Water

Domestic hot water is provided by a tankless water heater,
located in the dining room millwork, and distributed through the
half-height wall to the rest of the dwelling. All critical equipment
servicing the operation of the dwelling is located above the FCL.

While sprinklers are generally not required for this type of
building (depending upon local site conditions, according to
BCBC 2024), the project includes provision for sprinklers and
required mechanical equipment. Sprinklers are an important
component to FireSmart buildings and provide substantial fire
protection to inhabitants and adjacent structures at minimal
initial cost.
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BACKYARD COTTAGE CATEGORY PROTOTYPE TSUGA
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Innovative Design

The design concept for this Accessory Dwelling Unit
emphasizes the integration of cutting-edge building science
principles in a manner that is both simple to construct and
easily replicable. The architectural advancements primarily
prioritize resilience and sustainability, while also placing
significant emphasis on aesthetics and functionality to cater
to a wide range of household compositions and requirements,
thereby promoting inclusivity.

« QOutdoor stairs, preferrably metal framed, are easily
replaced following a flood event (if required). Enclosed
stairs in wood stud enclosures are not resilient to flood
events and would require significant remediation for re-
occupancy.

« Allcritical equipment required for occupancy is located
above FCL.

« Allcircuits and junction boxes are located at or above FCL.

« Metal siding and roof are flood and fire resistant, while
also representing a low carbon option for high durability
materials. Many of these metal components can also
be comprised of recycled materials, further reducing
embodied carbon.

« Standing seam roof is inherently solar photovoltaic ready.

«  Metal roof has high albedo, reducing heat island effect.

«  Externalinsulation strategy allows for flexibility in individual

design applications. The proposed wall assemblies could
accomodate higher levels of thermal performance with
minimal impact to setbacks or layout.

«  Sliding metal screens provide screening for the heat
pump compressor. The void in this area also provides
storage space for bicycles or gardening equipment, and
will facilitate maintenance access to the ventilated attic,
ensuring that attic access is not required from within the
air barrier perimeter.
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BACKYARD COTTAGE CATEGORY PROTOTYPE TSUGA

Accessibility

|4 |3 The design of this Accessory Dwelling Unit goes above and
beyond the BCBC 2024 Part 9 Accessibility Requirements,
CMP| ~ 8SMR  MS-3 [MS-2] [MS-1 providing accommodation for future modifications to
the building to allow access to living spaces above grade.
Adequate space has been provided in the Site Plan to allow
6348 | 6348 for a Building Code compliant ramp to be constructed
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APPENDIX A

PROJECT DRAWINGS
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