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The Fort St. John 50-Unit Passive House is a six-storey wood frame 
building developed through a Design/Build process and provides 
affordable rental housing for families. The program consists of 
two- and three-bedroom suites, common interior and exterior 
amenity spaces, fitness room, bicycle storage, outdoor playground 
and landscaped rain gardens. The visual character of the project 
was achieved through a bent form and precise façade treatment, 
utilizing passive solar techniques. 

Required to meet the International Passivhaus Standard and 
achieve certification, the design demanded a simple and compact 
form with high performance materials and few penetrations. Con-
sidered the largest Passive House building of its kind in Canada at 
the time of construction, the building exemplifies the goals set by 
the community of Fort St. John for a livable and sustainable city. 
The project received the Passive House Classic certification on May 
26th, 2020. 

•	 The north-south orientation provides each tenant access to 
direct sunlight and realizes an optimum use of the site with 
quality outdoor spaces.

•	 Each façade is designed to respond to the specific solar orien-
tations of the site, while maintaining a cohesive character that 
is complementary, yet distinct from non-passive house multi-
family housing in the community.

•	 The building plan is cranked nine degrees, symmetrical 
through the center, which creates several design advantages 
that enhance the building form, character and surrounding 
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The integrated design team explored numerous siting and massing 
options for locating this six-storey apartment building; analyzing 
physical site conditions, sun paths, prevailing winds, relationships 
to adjacent buildings, and local design guidelines.

The project was built to provide workforce rental housing in the 
short term, to meet the needs of a large provincial development, 
later converting to affordable family housing for the community. 
The project sits between a fire hall station to the east, an existing 
commercial development to the west, and connects to a public trail 
to the north, leading to a natural park. 

The building plan is a simple double-loaded corridor scheme with 
inset stairwells, central elevators and a 9-dgree crank, symmetri-
cal through the center of the building. This simple gesture accen-
tuates the main entrance when viewed from the street, orients half 
the building façade further towards south, creates a natural break 
in the west façade, accommodates exterior balconies connected to  
common amenity rooms on each floor, and provides a larger land-
scaped setting for the ground-oriented suites on the east side. Per 
the client’s request, individual suites were not to have balconies.

The main exterior cladding consists of Hardie Panel and Hardie 
Plank cementitious rain-screen system, with deep recessed Dux-
ton triple glazed vinyl windows and metal flashing surrounds. In 
order to achieve the 200 mm insulation thickness and easily install 
the exterior strapping, the design team increased the thickness 
of the exterior plywood sheathing, eliminating the need to blindly 
fasten the exterior strapping thru to structural studs. This gave 
ultimate flexibility for placement of cladding strapping to suit 
the cladding joint patterns and colour changes. Not only did this 
construction method improve the construction schedule, the ease 
of maintaining the air barrier produced a 0.2 ach. result in final 
pressurization test. 

A mono-sloped roof system was built continuously under the 
mechanical penthouse to reduce the surface area of the Passive 
House envelope. This single sloped roof is drained to the east 
through four scuppers connected to rainwater leaders aligned 
flush with the exterior cladding, avoiding unwanted roof penetra-
tions and diverting roof water directly to rain gardens below. 

The soil on the site consists of clay that tends to expand when in 
contact with ground water. This condition required a complex field 
of steel helical piles on suspended grade beams with a suspended 
concrete floor slab, all of which had to be wrapped with EPS insu-
lation and air barrier.

The building is heated and cooled by a heat recovery variable 
refrigerant volume air source heat pump system. The suites are 
ventilated by a central ERV, providing both fresh air supply and 
exhaust air extraction. The main floor auxiliary rooms have smaller 
dedicated ERVs.
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1. wall assembly:
•	 8mm cementitious exterior (rain-

screen) cladding
•	 25mm x 102mm p.t. vertical wood 

strapping fasten thru insulation to 
plywood @ max. 300mm o/c 

•	 203mm mineral wool insulation
•	 vapour permeable sheathing mem-

brane
•	 28.6 mm plywood sheathing (per 

structural) taped and sealed to form 
continuous air barrier

•	 38x140mm wood studs @ 400 o/c max
•	 140mm mineral wool insulation
•	 16mm type ‘x’ gypsum board, painted 

w’ vapour retardant paint

2. continuous air barrier
3. powder coated aluminum vertical sun-

shade bolted to steel bent support brack-
ets c/w neoprene isolators

4. powder coated steel bracket bolted to 
structure

5. low expansion spray foam or mineral 
wool insulation to infill gaps

6. prefinished metal panel
7. triple glazed insulated vinyl window
8. R20 rigid insulation c/w spray foam 

around edges
9. 25x100 p/t plywood screwed through ex-

terior insulation to 25 exterior plywood 
sheathing

10. pre-finished metal flashing c/w continu-
ous vertical cleat

    

VERTICAL SUN SHADE &WINDOW SECTION DETAIL
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HORIzONTAL SUN SHADE & WINDOW HEAD DETAIL
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1. continuous air barrier
2. R20 rigid insulation c/w spray foam around edges
3. aluminum horizontal sun shade
4. low expansion spray foam or mineral wool insulation 

to infill gaps
5. prefinished metal window surround
6. triple glazed insulated vinyl window
7. powder coated steel support bracket
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PHPP, Verification PH MURB FSJ_R8.xlsx

Passive House Verification
Photo or Drawing Building:

Street:
Postcode/City:

Province/Country:
Building type:

Climate data set: CA0026a-Fort St.John
Climate zone: 2: Cold Altitude of location: 577 m

Home owner / Client:
Street:

Postcode/City:
Province/Country:

Architecture: Mechanical system:
Street: Street:

Postcode/City: V8P 2P5 Postcode/City: V1J 5P3
Province/Country: Province/Country:

Energy consultancy: Certification:
Street: Street:

Postcode/City: V5Y1N3 Postcode/City:
Province/Country: Province/Country:

Year of construction: 2018 Interior temperature winter [°C]: 20.0 Interior temp. summer [°C]: 25.0
No. of dwelling units: 50 Internal heat gains (IHG) heating case [W/m2]: 2.6 IHG cooling case [W/m²]: 2.7

No. of occupants: 115.1 Specific capacity [Wh/K per m² TFA]: 60 Mechanical cooling: x

Specific building characteristics with reference to the treated floor area

Treated floor area m² 4753.7 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 11.40 ≤ 15 -

Heating load W/m² 10 ≤ - 10

Space cooling Cooling & dehum. demand kWh/(m²a) 1 ≤ 15 15

Cooling load W/m² 0 ≤ - 11

Frequency of overheating (> 25 °C) % - ≤ - -
Frequency excessively high humidity (> 12 g/kg) % 0 ≤ 10 yes

Airtightness Pressurization test result n50 1/h 0.2 ≤ 0.6 yes

PE demand kWh/(m²a) 111.46 ≤ 120 yes

PER demand kWh/(m²a) 86 ≤ - -

kWh/(m²a) 0 ≥ - -

2 Empty field: Data missing; '-': No requirement

Passive House Classic?  yes
Task: First name: Surname: Signature:

1-Designer
Issued on: City:

Feb 21 2019

Low Hammond Rowe
300-1590 Cedar Hill Rd

Victoria
BC

Marken Design + Consulting

Canada

yes

yes

Alternative 
criteria

Canada

Canada

Consulting

Vancouver

BC

Fort St. John 50 unit Passive House
9404-93 AVE

Fort St. John
BC

BC Housing

Canada
Residential MURB

Tomaz Stich PH Consulting

Invermere
BC

300-225 West 8h AVE
Vancouver

BC

Canada

Canada
Fort St. John

9404-93 AVE
Fort St. John

BC

Beairsto Engineers
202-10012 97th Street 

Marken

I confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic 
values of the building. The PHPP calculations are attached to this verification.

-

Non-renewable Primary Energy (PE)

Primary Energy 
Renewable (PER) Generation of renewable 

energy

PASSIVE HOUSE VERIFICATIONHEAT FLOW ANALYSIS
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saMpLe CoNCept iMages

Natural play theme used at exterior playground

The ground floor contains common amenity spaces and service 
areas assembled around the main entrance, with clear views into 
the elevator lobby and shared outdoor spaces on the east and west 
sides. The office area has good oversight of the main entrance and 
common amenity space. Resident storage areas are located close 
to the elevator core and adjacent to the north stair. This arrange-
ment allows for the ground floor units to have maximum privacy 
and access to enhanced landscapes along the east and south 
boundaries with walk-out patios.

The building is sited on the east side of the property, maximizing 
the western half of the site for a shared outdoor playground space, 
raingardens, and parking to meet the owner’s requirements. Large 
trees, landscape buffers, outdoor activity areas, site benches and 
a feature tree lined sidewalk path leading to the main entrance 
enhance the pedestrian experience. 
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Common Space
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SuitesFloor area within 7m of a window
Remaining Floor Area
7m Offset Line
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1. Vestibule
2. Lobby
3. Common Amenity Room
4. Additional Amenity Room
5. Residential Storage
6. Laundry
7. Fitness
8. Bicycle Storage
9. Mechanical Room
10. Electrical Room
11. Office Storage
12. Office
13. Unit A- 2 Bedroom
14. Unit B- 2 Bedroom
15. Unit C- 2 Bedroom
16. Unit D- 3 Bedroom
17. Unit E- 3 Bedroom
18. Common Lounge
19. Exterior Deck
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Plantings on site include both native and non-native plants 
that are adapted to site conditions, climate, and design intent. 
Streetscape boulevard trees provide shade, soften the building 
façade, and help calm traffic. The landscape is also used as a key 
component of the site drainage infrastructure to clean and to slow 
down the flow of storm water off the site.

Instead of paving the entire parking stall, a 900mm strip of paving 
that extends beyond the wheel stop was designed as soft land-
scape. This reduced the amount of impervious area and created 
areas to manage polluted runoff from the parking area.  

Reduced asphalt paving at parking stalls -  incorporating the Low Impact Strat-
egy with Rain Gardens

Rain Garden by Murdoch de Greeff

BC HOUSING PROPOSAL 72

to clean and to slow down the flow of stormwater off the 
site. The civil engineer will collaborate with the landscape 
designers to ensure the proposed drainage system designs 
meet local drainage regulations.

Working with the natural features and systems of a site 
allows our Design-Build team to create economic savings, 
and provide a more sustainable solution.  Runoff can be 
managed by distributing water to landscape depressions 
instead of pipe and subsurface storage systems, mimicking 
natural hydrological processes and flow paths.  Stormwater 
management features can provide calming views, space for 
restoration, and even opportunities for play.   

Parking Areas
As mentioned in the Site Access and Parking Section 
under Civil Design, above, we have used a Low Impact 
Development (LID) strategy to reduce impervious cover 
on the site, and increase landscaped areas. Instead of 
paving entire parking space depth, we have designed a 
900mm strip of landscaping where paving interfaces with 
landscaped areas, and where we show double-headed 
parking stalls near the south property line. This is still 
space allocated for parking, but utilizes water permeable 
and ‘green’ surfacing. The design reduces the site impact 
of paving, saves on costs, and improves stormwater 
management without materially affecting the parking 
space or function.

This is a proven strategy that is gaining in popularity, and 
has successfully been implemented by Murdoch de Greeff 
and Low Hammond Rowe Architects in municipalities 
like Victoria and Saanich. It was also part of the highly 
successful design for the Victoria International Airport 
parking lot. Because these areas are subject to vehicle 
cover and shading, there are some unique design 
considerations which are important for long-term function 
of the landscape. Specialized plant species will be selected 
to manage and clean potential vehicle pollutants and 

will be of suitable nature and size to withstand vehicle 
overhangs. In addition, plant material will be native, 
hardy species, tolerant of a variety of climatic and site 
conditions, and provide runoff treatment and infiltration 
benefits. This design creates more landscape area which 
is particularly important adjacent to the natural play space 
because it provides more separation to parked vehicles. 
This significantly improves the overall quality and safety of 
the open space and natural play area. See Appendix VI for a 
sketch of this innovative solution

Natural Play 
Natural play areas will be designed to connect children 
with the natural environment and promote imaginative play 
through a variety of sensory experiences.  Incorporating 
components such as plants, logs, boulders, water, 
sand, hills, and trees will reflect a sense of place, allow 
youth to interact with natural play areas, and encourage 
confident exploration through interaction with the natural 
environment.  Studies have shown that well designed green 
spaces create better atmosphere for learning, and enable 
children to think more clearly and better cope with stress.  
Play spaces will be designed to be simple and easy to 
access, including accessible surfacing for wheelchairs and 
enough space to maneuver around play equipment.   

Rain Garden by Murdoch de Greeff

Reduced Asphalt Paving Stalls Incorporating the Low Impact Strategy with 
Rain Gardens

BC HOUSING PROPOSAL 72
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All lighting fixtures are LED. Daylight sensor switches are used to 
control lights in common areas where enough daylight can be used 
and exterior lighting fixtures are controlled by photocell. The south 
façade incorporates larger windows into the living spaces and 
are shaded with lightly louvered horizontal sunshades. The north 
facing windows are minimized with preference for daylighting the 
main living spaces from the east and west. The percentage of oc-
cupied floor area within 7 meters of an operable window is 94.3% 
on level 1, and 94% on the typical floors. 

Fresh air is achieved through ERVs and operable windows. The 
provision of fresh air in air changes per hour is 0.48ACH. 

The building has amenity space and common lounges for gather-
ings. The fitness and common laundry room offers views onto a 
landscaped rain garden and parents can share activities with their 
children on the natural playground, located adjacent to the main 
entrance and common lounge.

The color of the façade is also designed for the wellness of occu-
pants. The building is divided by large earth-toned coloured panels 
into layered proportions, punctuated with vertical accent colours 
reflective of warm natural landscapes. The west façade incorpo-
rates vertical sunshades to shade the late afternoon summer sun 
while providing a rich texture of light, colour and shadow.

Site water runoff is reduced using rain gardens around the building 
and landscaping.  Runoff is further reduced with a detention pond 
to ensure runoff from the development is not higher than before 
development. The detention ensures that runoff from 1 in 10-year 
storms are abated to the 1 in 2-year runoff levels. Pollution loads 
from paved and roof surfaces are managed with rain gardens 
throughout the site, which act as biofilters removing sediment, 
pollutants, nutrients, and bacteria from stormwater runoff. Further 
enhancement occurs at the oil/water interceptor, ensuring that 
petroleum products and other floatables do not enter the munici-
pal system. Together, these ensure a sustainable methodology for 
controlling surface runoff.

saMpLe CoNCept iMages FLoor spaCe withiN 7M oF a wiNdow
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The building’s extremely high-performance building envelope, 
passive solar design, and highly effective heat recovery ventilation 
reduces overall heating needs by nearly 90%, as compared to a 
traditional building of this scale. These elements also cause a shift 
from heating to cooling demand, even in such a cold climate as 
Fort St. John. The combination of these factors makes an electric 
air source heat pump space conditioning system practical and 
cost effective. The single Daikin VRV system can heat and cool the 
building, providing room level zone control, while also allowing the 
reject heat from cooling in one area to be used directly for space 
heating in another area. The use of an electric space conditioning 
system allows for an easy transition away from fossil fuel use in 
the future, should that be desired by the owner. The projected an-
nual energy consumption for the building is 116.96 KWhr/m2.
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Durable materials are used, most notably James Hardie Fiber 
cement siding, Rockwool Mineral Wool, and Soprema SBS mem-
branes. 
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1. wall assembly:
•	 8mm cementitious exterior (rainscreen) cladding
•	 25mm x 102mm p.t. vertical wood strapping fasten 

thru insulation to plywood @ max. 300mm o/c 
•	 203mm mineral wool insulation
•	 vapour permeable sheathing membrane
•	 28.6 mm plywood sheathing (per structural) taped 

and sealed to form continuous air barrier
•	 38x140mm wood studs @ 400 o/c max
•	 140mm mineral wool insulation
•	 16mm type ‘x’ gypsum board, painted w’ vapour 

retardant paint
2. continuous air barrier
3. powder coated aluminum vertical sunshade bolted to 

steel bent support brackets c/w neoprene isolators
4. powder coated steel bracket bolted to structure
5. low expansion spray foam or mineral wool insulation 

to infill gaps
6. prefinished metal panel
7. triple glazed insulated vinyl window
8. R20 rigid insulation c/w spray foam around edges
9. 25x100 p/t plywood screwed through exterior insulation 

to 25 exterior plywood sheathing
10. pre-finished metal flashing c/w continuous vertical 

cleat

WINDOW PLAN DETAIL

WINDOW THERM
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Ψ vaLue [w/MK] = 0.065

WINDOW PLAN DETAIL W’ VERT. SUNSHADE

8.MATERIALS & RESOURCES



WALL SECTIONFOUNDATION DETAIL
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LEVEL 1
0

LEVEL 2
3518

LEVEL 3
6648

LEVEL 4
9778

LEVEL 5
12908

LEVEL 6
16038

TO PARAPET
20630

U/S ROOF FRAMING
18810
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1. 200mm concrete-faced insulation  
2. concrete grade beams on structural piles
3. 150mm rigid insulation
4. 150mm collapsible void insulation
5.  steel helical pile
6. slab assembly: 
•	 finish flooring
•	 200mm reinforced concrete suspended slab
•	 15mil poly air/vapour barrier
•	 271mm rigid insulation 
•	 150mm collapsible void form insulation
•	 50mm fine granular fill setting bed

7.       continuous air barrier
8.       200mm exterior insulation
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LONG SECTION A

CROSS SECTIONS BCROSS SECTIONS C

All the major building envelope components are able to last more than 
30 years. This is in line with the guidelines of CSA S478 – the default 
standard for Durable Building Design.

New tenants will be introduced to the unique features and functions of 
the building during orientation. Public awareness has been achieved 
through local media events. 

10. EDUCATION & INFORMATION SHARING
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SOUTH ELEVATION NORTH ELEVATION

9. BUILDING LIFE CYCLE CONSIDERATIONS




