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1.1 Background 
 
The Public Infrastructure Engineering Vulnerability Committee identified buildings as one 
of four priority classes of infrastructure for consideration using the First National 
Engineering Vulnerability Assessment to gauge vulnerability and adaptability of 
infrastructure to climate change.  
 
Three buildings – one low-rise and two high-rise – at Tunney’s Pasture Campus in 
Ottawa were assessed in this case study. The Sustainable Development Group of HOK 
Architects of Ottawa conducted the case study.  
 
The consultant used the Engineering Protocol for Climate Change Infrastructure 
Vulnerability Assessment as a framework.  Further information was gathered during site 
tours and from meetings with facility managers. A knowledgeable site team with many 
years of experience with the properties also proved helpful. 
 
 
 

Figure A-22 Tunney's Pasture, Ottawa, Ontario 
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1.2 Where, What and How 
 
The Tunney’s Pasture Campus is a 46-hectare federal government office colony in the 
western sector of the City of Ottawa and adjacent to the Ottawa River.  The campus 
contains buildings serving several federal departments and agencies. The federal 
government owns roads and servicing infrastructure within the campus, which is 
connected to off-site city owned services.  
 
The case study reviewed three buildings – the Main Statistics Canada Building, the Jean 
Talon Building and the Brooke Claxton Building – each at varying lifecycle stages. Each 
site is well documented in building condition reports and asset management plans. Public 
Works and Government Services Canada owns the buildings and SNC ProFac operates 
them under contract.  
 
Main Statistics Canada Building 

 
The Main Statistics Canada Building (Building #3) is a two-storey masonry property, 
with a full basement and partial third and fourth floors. Constructed in 1952, it currently 
is in its second life-cycle phase. It comprises 39,445.9 m2

 

 of rentable area. In 2005 the 
building was designated as a FHBRO (Federal Heritage Buildings Review Office) 
heritage building. Mainly occupied by Statistics Canada, the building is part of a larger 
node that includes the internally linked Jean Talon (part of this case study) the R.H. Coats 
buildings. Other tenants include Health Canada, and Public Works and Government 
Services Canada. Besides office space, Building #3 provides some storage, class/training 
rooms, a daycare centre, cafeteria and gym. 

Jean Talon Building  

 
The Jean Talon Building is a 13-story high-rise office tower (with a mechanical 
penthouse) with 55,462m2

 

 of usable space and Statistics Canada as sole tenant. It has 
precast concrete-panel construction, was built in 1979 and is at the end of its first life-
cycle phase. 

Brooke Claxton Building 

 
The Brooke Claxton Building a high-rise with first-generation curtain-wall construction 
(precast concrete), dates from 1964 and is 10 years into its second lifecycle phase. 
 
Climatic Conditions 

 
Ottawa lies in a continental climate zone characterized by wide swings in seasonal high 
and low temperatures. Summers are warm (may exceed 30°C) and humid. Snowy and icy 
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conditions prevail in winter, when temperatures can reach -25°C and ice storms can 
occur. 

 
The case-study area is served by five Environment Canada weather stations recording 
temperatures, rain and snow, and one collection wind data.  
 

1.3 Technical Summary 
 

Climate Modeling  

 
In focusing on the vulnerability and adaptability to climate change of three buildings on 
the Tunney’s Pasture Campus, the case study relies on two climate-modeling simulations 
(Canadian Regional Climate Model) provided by OURANOS. The forecast horizons are 
based on the years 2020, 2050 and 2080. The OURANOS climate scenario report did not 
cover humidity; groundwater and water table or flooding from the Ottawa River. 
 
The study draws on Environment Canada weather stations that cover with records back at 
least 20 years and that have less than 10% missing data. 
 
The following key anticipated weather and climatic factors were considered: 
 

• Temperatures – average monthly and annual maximums and minimums are 
expected to increase throughout the years under review;  

• Rain average total – forecast to increase; 
• Rain frequency measured in six-hour and one-day rain event – slight increase 

expected; 
• Snow average totals – decreasing;  
• Snow-on rain events – increasing; 
• Frost season – decreasing; 
• Heating degree days – decreasing; 
• Wind – based one weather station; 
• Humidity – based on historical data 

 
Hurricanes, tornadoes, thunderstorms, wind gusts were considered but not deemed 
relevant as they are beyond the current modeling capabilities 
 
Although humidity levels, albedo and solar isolation are beyond current modeling 
capabilities, they can affect the buildings’ heating and cooling loads. Groundwater and 
the water table (with the proximity of the Ottawa River) are other factors not covered in 
the OURANOS scenarios. 
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Sites Reviews  

 
The Tunney’s Pasture Campus has a central heating plant that delivers steam and chilled 
water. For this reason, the cases study boundary is limited to the near vicinity of the 
buildings and does not include the heating plant.  
 
The infrastructure was reviewed at the following levels: 

• Building systems; 
• Building operations; and  
• Occupant level – comfort levels for occupants. 

 
The following building systems were reviewed for each building: 

• Site conditions; 
• Building envelope; and 
• Mechanical and electrical systems. 

 
Power reliability is a key consideration to ensure electricity is available for lighting, 
computers and local area network (LAN) rooms. Other key considerations are: meeting 
life safety requirements of the Building Code and Federal Labour Act requirements for 
air and lighting levels. 
 
These considerations are outlined below for each of the three buildings. 
 
 

Main Statistics Canada Building 

Overall, the asset is in “average” condition and is reasonably functional. It has received 
periodic upgrades and refurbishments and, in recent years, various tenant and common 
areas have been upgraded to current accommodation standards. The present occupancy 
load is beyond that intended in the original design.  
 
The following outlines key characteristics and conditions of the Main Statistics Canada 
Building reviewed in the case study. 
 
Building Envelope – The walls, consisting of exterior brick-masonry with terracotta 
backup, were constructed without proper drainage. Thus, water or moisture can become 
trapped within the wall system. During cold weather, lack of sufficient insulation affects 
both the comfort level for the occupants and the performance of the mechanical hot-water 
radiators on the perimeter walls. With only minimum insulation between the radiator and 
exterior brick, the supply/return piping can freeze.  
 
Granite stone surrounds the windows and the main entrances, and is predominant on the 
eight end wings of the building. There are few random cracks in the stone pieces and 
some of the window sills have spalled on the exterior surface. 
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Based on the above, the exterior wall construction is considered thermally deficient and 
requires comprehensive upgrading, including new air barrier, insulation and retrofit of the 
heating system. 
 
The windows, main and secondary entrance doors and curtainwall assembly above the 
entrance doors were replaced in 1993-1994 and are in fair-to-good condition. 
The building has 16 different roof areas varying from one to 20+ years in age and from 
excellent to fair condition. Replacement will be staggered throughout the next 30 years. 
There have been no recent reports of moisture infiltration. 
 
Structural – Believed to be sitting on limestone bedrock, the structural system is in 
average condition with no apparent sign of significant problems. Seismic screening has 
been performed with the intent to identify buildings where “reasonable doubt” as to the 
seismic adequacy exists. Based on the screening, the Structural Index is 17.15 and Non-
structural Index is 9.0 with the Seismic Priority Index being 26.15. As such, the SPI 
indicates a high priority and further investigation is warranted at this time. 
  
Exterior Elements – Although physical inspection of the exterior site conditions was not 
possible, based on the building condition report, the site components are generally in fair 
condition. However, some grass-covered areas adjacent to the building have a reverse 
slope (caused by settlement) towards the building foundation walls and require prompt 
attention. Other exterior elements considered in the case study include: 

• Concrete and masonry walls, including retaining walls; 
• Stairs (both in metal and concrete); 
• Metal handrails; 
• Landscape furnishings (tables, benches and waste receptacles); 
• Plazas, decks and loading bays; 
• Window and stair wells; 
• Manhole and other access point to site services and mechanical systems; 
• Playgrounds and daycare exterior program areas; 
• Exterior mechanical units (i.e. generators, etc.); 
• Signage, flag poles, etc.; 
• Areas of storm water discharge being too close to the building; 
• Walkways and areas (bituminous, concrete and pavers); 
• Parking lots; 
• Vegetation (grass, shrubs, trees, etc.); and 
• Some foundation walls have areas of water infiltration. 

 
Mechanical Systems – Most of the central air-handling systems were replaced between 
1997 and 2007. Some computer-room cooling units were replaced in 2006. Washroom 
fixtures and piping replacement, started in 2001, continue. Most chilled-water piping was 
replaced in 1995. 
 
Electrical Systems – Voltage was converted to 347/600V 3ph 4W in the late 1990s and 
the lighting is being converted to 347V (about 60% completed). Exit lighting and 
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emergency lighting was 
reviewed and upgraded in 
2006. One of the original 
generators was removed in 
the generator room, and a 
new 1250 KW genset 
added adjacent to the 
building in the courtyard, 
for the fourth-floor data 
centre. 
 
 

 

 

 

 

 

Jean Talon Building 

 
Built in 1979, the Jean Talon Building connects to the Main Statistics Canada Building 
(also part of the case study) and the R.H. Coats Building.  
 
The following outlines key characteristics and current conditions of elements the Jean 
Talon Building reviewed in the case study. 
 
 

• Building Envelope – The roofs, comprised of inverted membrane assemblies, 
with waterproofing completely hidden by insulation and ballast, have about a 25-
year service life and require replacement in 2019. Except for sloped glazing, the 
window systems are the original ones and should be scheduled for complete 
replacement in 2029. Throughout the building, window coverings are horizontal 
metal slat blinds or roller sunshades. The primary entrance doors have a 
remaining life expectancy of just over 20 years. Service doors are in good 
condition with replacement required between 15 to 25 years. Cladding consists of 
a precast concrete curtain-wall. Localized bowing is evident along with failed 
joint sealant. 

 
• Exterior Elements – generally site components are in fair condition. Some areas 

adjacent to the building have a reverse slope towards the building foundation 
walls and require prompt attention. 

 

Figure A-23 Sloping Roof 
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• Structural – The structural system is generally in good condition with no sign of 
significant problems. All footings bear on limestone bedrock with the following 
allowable bearing pressure capacity: Columns – 120 ksf; Elevator Core, Stairs, 
Elevator Pits – 50 ksf ; Perimeter Wall, Retaining Walls – 15 ksf. Drawings 
available for review did not indicate design loading of the concrete slabs. 
Therefore maximum floor loading is not known. With respect to floor or roof 
loading, no problems have been reported. Recently, seismic screening has been 
performed to identify buildings where “reasonable doubt” of seismic adequacy 
exists. Based on the screening, the Structural Index indicates a low priority and 
further investigation is not warranted at this time. 

 
• Mechanical – Most of the mechanical equipment and materials date from 1976.  

Generally, setpoints, flow rates, temperatures and capacities have all changed 
since the building was originally designed. Thus all replacement equipment might 
be resized to a different capacity from original. 

 
The building is sprinklered throughout with sprinkler and standpipe systems    
(combined above grade but separate below grade). 

 
Mechanical equipment runs according to Treasury Board Secretariat standards. 
Based on this requirement, a random sample was performed on the 6th floor with 
supply air from all systems at about 21,236 l/sec (45,000 cfm) and the 
approximate general airflow rate at about 5.87l/sec per m2 (1.15 cfm/ft2

 

). These 
flow rates are conventional and indicate a sufficient overall airflow rate.  

• Electrical – Electrical systems are in good condition. The base building lighting 
fixtures have been upgraded to T-8 fluorescent fixtures. The emergency diesel 
generator is regularly tested and is in good condition. Variable speed drives for 
the air-handling units will have to be replaced with new drives. The fire alarm and 
voice communication system is relatively new and should provide reliable service 
for many years. 

 
• Conveying Systems – The building includes 11 passenger elevators and two 

hydraulic freight elevators. All passenger and freight elevators were completely 
modernized four years ago.  
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