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Limits of Liability 

 

This report was prepared by Prism Engineering Limited for the Penticton Airport.  The material 
in it reflects our professional judgement in light of the information available to us at the time of 
preparation.  The savings calculations are estimates of savings potential and are not guaranteed.  
The impact of building changes, building use changes, new equipment, additional computers 
and weather needs to be considered when evaluating savings.  Without express written 
permission, any use which a third party makes of this report, or any reliance on or decisions to 
be made based on it, are the responsibility of such third parties.  Prism Engineering Limited 
accepts no responsibility for damages, if any, suffered by any third party as a result of decisions 
made or actions based on this report. 
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1. EXECUTIVE SUMMARY 

Penticton Regional Airport is owned and operated by Transport Canada and provides services 
for the South Okanagan, Similkameen and West Kootenay areas with domestic flights. The 
Airport also provides services for the Ministry of Forestry, who is responsible for regional fire 
suppression, Nav Canada, helicopter operations, as well as other onsite airport tenants. 

The Penticton Airport is already experiencing signs of regional changes in climate, which can 
affect airport operations and services. In order to ensure reliable future service, Transport 
Canada has conducted a climate change vulnerability risk assessment for Penticton Airport 
following the Public Infrastructure Engineering Vulnerability Committee (PIEVC) Engineering 
Protocol. The objective of this project is to determine which infrastructure components are 
vulnerable when considering the projected changes in climate parameters as a result of climate 
change specific to the Penticton Airport and surrounding regions.  

Based on this analysis of the existing mechanical, electrical and transportation infrastructure 
against site specific climate parameters, a total of 136 climate infrastructure interactions were 
identified. In accordance with the PIEVC Protocol, the Risk Scores fall into three thresholds, Low, 
Medium and High Risk. Interactions that scored between 0 and 17 were defined as Low Risk and 
require no further action or response. Interactions with a score between 18 and 36 are Medium 
Risk and require action. Interactions scoring greater than 36 to a maximum of 49 are considered 
as High Risk and require action to ensure the vulnerability of these infrastructure components 
are addressed and decreased. 

For Penticton Airport, risk scores ranged from 1 to 42. These risk scores were determined 
through group consensus during a Risk Assessment Workshop that was held at the Airport using 
expertise, information and experience from participants. Participants included team members 
including Electrical and Mechanical Engineers, a Transportation Modal Expert and Climate 
Scientist and Transport Canada staff including site operations staff.  

Of these interactions, 80 (67%) were defined as being low risk and require no further action. 
However, 31 (26%) were defined as medium risk requiring action or further engineering analysis 
and 8 (7%) received a high-risk score requiring action (see Figure 1).     

 
Figure 1: Risk Score Profile 
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Using the data collected throughout the project and during the on-site workshop, short, and 
medium-term recommendations were developed for transportation, electrical and mechanical 
infrastructure components and presented below in Table 1: Short-Term and Medium-Term 
Recommendations. Operations were not evaluated by the project team as a project component; 
however, high-level recommendations have been included in this report. 

These recommendations identify actions and potential upgrades to the infrastructure to account 
for changes in climate and to address current infrastructure capacity and vulnerabilities. The 
project team did not identify long-term risks for the Penticton Airport. Short-term 
recommendations address the infrastructure components that received the highest risk scores. 
Short-term is defined as needing to be addressed quickly and these recommendations should be 
dealt with right away. Medium-term recommendations are less time sensitive and can be 
addressed when site design updates or component replacement is scheduled. 

Table 1: Short-Term and Medium-Term Recommendations 

Timeline 
Component Recommendations 

TRANSPORTATION ELECTRICAL MECHANICAL 

Short-term 

Evaluate drainage appliance 
capacity 

Test grounding infrastructure Conduct Engineering Heat Load 
Analysis of ATB Electrical Room 

- 
Conduct thermal scanning of 
electrical panel to identify any 
potential faults  

Perform Condition Assessment of 
Existing AC Units Serving FEC and IPU 
Building 

- 
Inspect light standards 

for structural damage 

Ensure Any Plumbed Eye Wash 
Stations Feature Adequate Built-in 
Filtration Systems 

- 
Review underground ducts, 
conductors and wire casings for 
damage and debris  

- 

Medium-term 

Determine capacity of current 
drainage system. Upgrade 
storm drainage to meet 200 yr 
return period levels if upgrade 
is required (capital project). 

Repair/replace electrical 
components identified during 
testing 

Conduct Engineering Study of Well 
Water Capacity 

- 

Adjust capital plans to prioritize 
equipment replacement for 
those components that have 
been identified as being at great 
risk in the event of climate 
changes occurring. 

Incorporate projected climate 
parameters into the design criteria 
for any planned or future capital 
plans for equipment replacements.  

- - 

Adjust capital plans to prioritize 
equipment replacement for those 
components that have been 
identified as being at great risk in the 
event of climate changes occurring. 

At present, operational protocols and procedural processes are in place at the Airport to deal 
with climate events currently experienced on site. Considering the future climate change 
projections, it is recommended that these policies and procedures be reviewed and revised to 
ensure that operational staff can effectively respond to projected climate events. Procedural 
upgrades can be addressed immediately as they do not require infrastructure upgrades or 
capital costs.  
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2. INTRODUCTION 

2.1 Background 

Penticton Regional Airport is located in Penticton, BC and is owned and operated by Transport 
Canada. The airport provides services for the South Okanagan, Similkameen and West Kootenay 
areas with domestic flights and reported serving a range of annual passengers between 145,000 
and 155,000 between 2017 and 2019. Penticton Airport also provides airport services for the 
Ministry of Forestry, who is responsible for regional fire suppression, Nav Canada, helicopter 
operations, as well as other onsite airport tenants. 

The changing climate may have adverse consequences on existing infrastructure. Penticton 
Airport is already experiencing signs of regional changes to climate, which is at times affecting 
the airport operations. Transport Canada was interested in conducting a climate change 
vulnerability risk assessment for Penticton Airport to: 

• Ensure reliable service of their transportation systems; 

• Determine which infrastructure components may be vulnerable to climate and 
weather-related impacts; and 

• Identify and prioritize risk and qualitative actions to improve resiliency of the assets and 
operations to the changing climate. 

The Penticton Airport Climate Risk Assessment follows the Public Infrastructure Engineering 
Vulnerability Committee (PIEVC) Engineering Protocol, which outlines a five-stage process and 
methodology that assess the vulnerability of infrastructure components to regional specific 
climate change impacts.   

The following report documents the findings and outcomes of each step in the PIEVC Protocol 
and provides recommendations that can inform the future infrastructure management planning 
for the site.  

2.2 Objectives 

The objective of this project is to review and analyse the design and construction of the existing 
mechanical, electrical and transportation infrastructure against anticipated changes in climate 
parameters as a result of climate change specific to the Penticton Airport and surrounding 
regions. Based on this analysis, the Prism team assessed the engineering vulnerability of the 
identified infrastructure and provide recommendations that will support Transport Canada in 
their future planning and project implementation for the Penticton Airport. 

2.2.1 Engineering Vulnerability 

Engineering vulnerability for this current study follows the definition included in the Climate 
Change Engineering Vulnerability Assessment for the Coquihalla Highway (2010)1, which 
considers the magnitude and rate to which infrastructure is impacted by changing climate 
conditions: 

 

 

1 http://www.th.gov.bc.ca/climate_action/documents/hwy5_coquihalla.pdf 

http://www.th.gov.bc.ca/climate_action/documents/hwy5_coquihalla.pdf
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“Engineering vulnerability to climate change is defined as the shortfall in the ability 
of public infrastructure to absorb the negative effects, and benefit from the positive 
effects, of changes in the climate conditions used to design and operate 
infrastructure. The vulnerability is a function of: 

• Character, magnitude and rate of change in the climatic conditions 
to which infrastructure is predicted to be exposed; 

• Sensitivities of infrastructure to the changes, in terms of positive or 
negative consequences of changes in applicable climatic conditions; 
and 

• Built-in capacity of infrastructure to absorb any net negative 
consequences from the predicted changes in climatic conditions.” 

2.3 Project Team  

The project team includes Prism Engineering, Pacific Climate Impact Consortium, Dirk Nyland, 
previously Chief Engineer at BC Ministry of Transportation and Infrastructure and 
representatives from Transport Canada.  Each individual and their role in the project is 
summarized in the Table 2: 

Table 2: Project Team 

Team Member Role Organization 

Ainaz Bozorgzadeh  Project Manager 

Prism Engineering 

Stephen Kooiman Senior Mechanical Engineer 

David Roberts Mechanical Engineer 

Adam Franklin Electrical Engineer 

Alexis Doyle Sustainability Engagement Specialist 

Dirk Nyland Transportation Modal Expert 
BC Ministry of 
Transportation and 
Infrastructure (Retired) 

Trevor Murdock Climate Scientist 
Pacific Climate Impacts 
Consortium 

Jim Chan Regional Manager, Program and Technical Services  

Transport Canada 

Suzanne L’Heureux Project Lead, Environmental Services 

Kimberly Keskinen Project Support, Environmental Services 

Stephen Lai Programs Implementation Manager 

Kerri Haybittle-Raffel Manager, Penticton Airport 

Adrien Montpetit Policy Advisor 

Allison Kader Policy Analyst, Environmental Policy 
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2.4 Methodology 

The Climate Risk Assessment for Penticton Airport follows the Public Infrastructure Engineering 
Vulnerability Committee (PIEVC) Engineering Protocol, Version PG-10.1 (2016). The 
methodology for this project was based on the PIEVC protocol assessment process, a five-step 
process outlined in Figure 2. These steps allow the project team to systematically assess the 
vulnerability of infrastructure components against specific regional climate change impacts. At 
each “decision” point in the process, steps may be taken for further analysis (e.g. engineering 
analysis) and/or iteration back to step 3 for a thorough review. 

 

Figure 2: PIEVC Engineering Protocol Process  
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3. PROJECT DEFINITION - STEP 1 

The objective of step 1 of the PIEVC protocol is to set the project boundaries and to allow for 
efficient data acquisition by: 

• Establishing a list of infrastructures that will be assessed; 

• Determined the climate parameters for the specific project site; 

• Define the future timeline for which the infrastructure will be assessed; 

• Understand the operational considerations relevant to the airport; and 

• Identify data and resources required for later steps of the PIEVC process.  

3.1 Airport Overview 

Penticton Regional Airport is located approximately three kilometers southwest of Penticton, 
British Columbia and is owned and operated by Transport Canada. The airport provides services 
for the South Okanagan, Similkameen and West Kootenay areas with domestic flights and 
reported serving a range of annual passengers between 145,000 and 155,000 between 2017 and 
2019. Penticton Airport also provides airport services for the Ministry of Forestry, who is 
responsible for regional fire suppression, Nav Canada, helicopter operations, as well as other 
onsite airport tenants. 

The airport is situated within a valley bottom traversed by the Okanagan River, which is 
channelized and dyked. This river is controlled by a dam at the outlet of Okanagan Lake. The 
airport was built on boggy marshland and the site foundation and substrate was hauled onto 
site to ensure there was an acceptable area to complete construction. Generally, the land below 
site is sandy soil and as a result, the area drains very well during periods of rain or flood despite 
the high-water tables.  

The project boundary includes the following site buildings: 

• Airport terminal building (ATB) 

• Water systems 
o Includes pumphouse and fire service systems 

• Field Electric Centre (FEC) 

• Old firehall  
o Includes equipment storage and a secondary area for Nav. Can. to operate in 

case of issues in the tower 

3.1.1 Project Exclusions 

Project site buildings and areas that were excluded from the infrastructure assessment were:  

• Sewer system - The sewer system was excluded because it is a civil infrastructure 
system, which was excluded from the overall project scope. 

• Airfield control tower and seven beacons located throughout the valley - The Airfield 
Control Tower is tenanted by Nav Canada and tenanted areas were identified as being 
outside of the project boundary by the client project team during the kick-off meeting 
and site visit. The seven beacons were excluded because they are primarily leased and 
are considered outside of the project site boundary. 
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• Migratory bird activity – while this was considered as a potential long-term issue during 
the original scoping for the project, it was not included in the final project boundary. 

• Future Design and Renovations – renovations and construction are currently underway 
at the airport and additional site renovations are scheduled. New construction designs 
including future designs were not evaluated by the project team as these were 
considered to be out of scope for this project. 

An aerial photograph of the project area has been included in the figure below.  

 

 

Figure 4: Airport Terminal Building (ATB) 

Figure 3: Aerial Photograph of Penticton Airport and Surrounding Area 
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Figure 5: FEC / IPU Building 
 

 

Figure 6: Pump House (left) and Firehall with NAV Canada Backup Station (right) 

3.2 Infrastructure Identification 

The infrastructure assessed in this project include three main categories:  

1. Transportation: includes the ramps, taxiways, runway and drainage appliances.  
2. Electrical: components listed under electrical has been organized by system including 

electrical distribution systems, generator systems and lighting systems. These include 
systems across various buildings. 

3. Mechanical: components listed under mechanical has been organized by system or 
equipment type including central heating systems, unitary heating equipment, HVAC 
units, air distribution, plumbing equipment, food and housekeeping services, fire 
protection and controls systems. These include systems across various buildings. 
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Table 3 below lists the specific infrastructure system evaluated at Penticton Airport and a 
description of the specific components considered within each category’s scope.  

Table 3: Project Infrastructure Definitions 

Infrastructure Evaluated General Infrastructure Description 

TRANSPORTATION 

Ramps and Apron Concrete and/or asphalt surfaces constructed to handle use by aircraft 
and associated loading Taxiways 

Runway 16-35 
Mainly asphalt with crushed limestone base/subbase with a subgrade 
soils consist of a mix of sand and silt.  

Drainage Appliances 
Associated drainage appliances and guidance systems and 
infrastructure 

ELECTRICAL 

Electrical Distribution 
Systems 

Utility Transformers (Owned by Fortis); Distribution lines/poles (Owned 
by Fortis); Enclosures (Outdoor); Main Distribution Panel (Outdoor); 
Distribution ducts (below grade); Secondary distribution equipment; 
Fire Alarm System (panel); Security Systems (cameras, access card, 
CCTV); Server Room Equipment  

Generator Systems 
Back-up Generator; Automatic Transfer Switch (ATS); Fuel supply for 
generator 

Lighting Systems Site; Runway (lights and ducts); Emergency Lights (indoor) 

MECHANICAL 

Central Heating Systems 
Incoming Gas Service; Boilers; Pumps; HWS/R Piping Distribution; Heat 
Exchangers; Heating Coils / Reheat Coils 

Unitary Heating 
Equipment 

Force Flow Heaters; Ceiling Radiant Panels; Unit Heaters; Wall-Fin 
Heaters; Gas Unit Heaters and Venting (Firehall); Ceiling Electric 
Convection Heaters (FEC / IPU Building) 

HVAC Units 
Roof Top Units (AHUs); Central HVAC System (Firehall); Split System AC 
Units; Domestic AC Units (Window and Portable); Condensing Units for 
Cooling Coils (Firehall); Cooling Coils (Firehall) 

Air Distribution 
Outdoor Air Intakes; Exhaust Air Hoods; Ductwork; Dampers; Grilles, 
Registers, Diffusers; Supply Fans; Exhaust Fans; Intake Louvres; Exhaust 
Louvres; Vehicle Exhaust System (Firehall) 

Plumbing Equipment 
Incoming Domestic Service (1m within the building footprint); Sanitary 
and Storm Drainage; Roof Drains; DCW/DHW Piping Distribution; Sinks, 
Fixtures and Toilets; Hose Bibbs; Eye Wash Stations 

Food and Housekeeping 
Services 

Refrigerators; Water Coolers and Filling Stations 

Fire Protection Incoming Water Service; Sprinklers 

Controls Systems Building Automation System; Sensors, Valves, and Actuators 

  



 PSPC | Transport Canada 

 Penticton Airport Climate Change Risk Assessment 

 Prism Engineering  |  Page 14 

3.3 Climate 
The climate information and data available for the Penticton Airport region is limited to daily 
temperature and precipitation. These two parameters are standard climate indicators and were 
assessed at a high level.  

Wind was identified as a climate parameter that could not be accurately assessed or 
extrapolated from regional data. While the airport does have a localized weather station, 
historical wind data was considered out of scope for this project. 

Based on professional judgement the combination of precipitation and temperature changes 
may lead to:  fog, runway/taxiway icing issues, potential drainage issues (frozen drainage 
appliances, frost heaving) and asphalt softening. 

3.3.1 Climate Parameters 

The climate parameters (also referred to as indicators) that were considered in the evaluation of 
the infrastructure vulnerability at Penticton Airport included several indices derived from daily 
precipitation and temperature. An indicator is the observed conditions that result from the 
change in climate. For example, sea level rise is an indicator of increased temperatures that 
cause glaciers to melt and ocean water temperatures to increase.  

Projections for each parameter (or indicator) were considered over the 21st century for a small 
region centered on the Penticton Airport, for a relatively high greenhouse gas emissions 
scenario (RCP8.5). Projections were computed for the thirty-year periods centered on the 2020s, 
2050s, and 2080s as differences from a historical baseline period of 1971-2000. 

3.4 Time Horizon 
The project team agreed to forecast climate change data and associated infrastructure 
vulnerability until the year 2060.  

Representatives from Transport Canada noted that infrastructure vulnerability for site 
pavement is assessed from an engineering perspective every 10 years and for buildings, the 
lifetime of the assess is considered (50 -100 years). The airport is currently replacing the 
maintenance garage and these new systems are being built with a 50-year design parameter 
(through 2070). 

3.5 Jurisdictional Considerations 
Consideration was given to regional and government laws, regulations, guidelines and 
administrative processes applicable to the infrastructure for the following applicable 
jurisdictions: 

• Transport Canada  

• Nav Canada 

• City of Penticton and BC Building Codes  

• Regulation related to HVAC refrigeration and fuel storage 

3.6 Site Visit 
A Site visit was carried out on August 8, 2019. Prism team members met with Stephen Lai, 
Program Implementation Manager (Operations and Technical Services) and Craig McKay, Acting 
Maintenance Supervisor, to review the operation of the facilities. Both contacts provided 
invaluable information and were very helpful in the site review process.  
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3.7 Data Sufficiency 

3.7.1 Climate 

There were no data sufficiency issues identified for regional climate data.  

3.7.2 Runway  

Prism received most of the data from Transport Canada that was requested. A drainage 
assessment was requested and was not received for all asphalt surfaces. Only data related to 
the parking lot was submitted. This data was necessary to access: 

• storm drainage for the runways 

• 50-year design capacity for drainage, runways and aprons 

As an alternative, Prism requested additional information for emergency protocols associated 
with drainage and design for extreme weather events. This alternative data was received. 

3.7.3 Electrical 

Penticton Airport contacts were able to provide a sufficient data that was required to effectively 
assess the electrical infrastructure components identified within the project boundary.  

The following data was requested; however, these were not provided by the client. These data 
gaps did not impact the overall vulnerability assessment for the site electrical components: 

• High Voltage Equipment Maintenance Logs (Transformer and switchgear) 

• Peak loading (kW) utility meter data (to review demand profile and transformer loading)  
o Metering – airport is implementing more sub-meters to understand end use 

3.7.4 Mechanical 

There were no data sufficiency issues identified for site mechanical data.  
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4. DATA GATHERING AND SUFFICIENCY - STEP 2 

Step 2 of the PIEVC Protocol includes gathering and evaluating information pertinent to the risk 
assessment activity. The general site documentation and data collected and evaluated by the 
project team included: 

• Building Drawings 
o ATB Overall Floorplans 

• Reports 
• Runway documents 
• Utility and Maintenance Logs; and 
• Future climate models. 

Using the documentation gathered during this step and the information collected during the site 
visit on August 8, 2019, the project team reviewed the infrastructure components an identified 
completed a preliminary risk assessment to understand possible vulnerabilities in preparation 
for the workshop. This preliminary risk assessment ensure the project team is familiar with the 
components and systems and how they may interact with the climate parameters to ensure 
they can properly inform the discussion among all workshop participants. 

4.1.1 Transportation Components 

Information regarding the transportation infrastructure within the project boundary was 
assessed later using both the data collected on site and the documentation provided by 
Transport Canada. 

 

 

Figure 7: Airport Runway (Photo provided by Penticton Airport Operational Staff) 
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Figure 8: Airport Parking Area Pavement 

4.1.1.1 Transportation Documentation 

The following transportation documentation was provided by Transport Canada and assessed by 
the Prism team: 

• Geotechnical Investigation of Runway 16-34 and Taxiway Alpha Report (2013) 
• Asphalt Paving Sampling and Testing Report (2014) 
• Airfield Pavement Construction History (2005) 
• Runway 16-34 Pavement Rehabilitation Drawings (2015) 
• QC Sampling Report of Daily Paving (2014) 
• Keystone Environmental Memo: Discussion of Stormwater Drainage (2006) 
• Penticton Airport Sewer and Drainage Civil Plan (2005) 

4.1.2 Electrical Components 

Information regarding the following electrical components considered within the project 
boundary was collected on site and assessed later using both the data collected on site and the 
documentation provided by Transport Canada. 

 

Figure 9: Utility Supply 
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Figure 10: Main Distribution 

 

Figure 11: Sub-Distribution 
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Figure 12: Fire Alarm System 

 

Figure 13: Security and Communications 

 

Figure 14: Generator 
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4.1.2.1 Electrical Documentation 

The following electrical component documentation was provided by Transport Canada and 
assessed by the Prism team: 

• Electrical Drawings; Original construction and any subsequent renovations  
o (Single Line, Lighting)  

• Building condition assessment of old maintenance garage  
o Old maintenance garage being replaced in the next 2 years 

• Building condition assessment of ATB 

• Utility and Maintenance Logs 
o Electrical Meter Reads (2017, 2018 and 2019) 
o IPU Monthly Performance Records (2017, 2018 and 2019) 
o Airport Lighting Circuit Metering Records (2017, 2018 and 2019) 

• Electrical Drawings Airport: Terminal Building Renovation 

• Electrical Drawings: FEC IPU Building  

4.1.3 Mechanical Components 

Information regarding the following mechanical components was collected on site and assessed 
later using both the data collected on site and the documentation provided by Transport 
Canada.  

  

Figure 15: ATB Central Heating System 
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Figure 16: ATB HVAC Units 
 

   

Figure 17: ATB Air Distribution 
 

  

Figure 18: ATB Plumbing and Fire Protection Systems 
 

  

Figure 19: ATB Controls DDC System 
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Figure 20: FEC/IPU Building HVAC Units and Unitary Heating Equipment 
 

  

Figure 21: Pump House HVAC (Louvres and Exhaust Fan 

  

Figure 22: Central HVAC and Exhaust Systems 
 

4.1.3.1  Mechanical Documentation 

The following mechanical documentation was provided by Transport Canada and assessed by 
the Prism team: 

• Refrigeration and Air Conditioning Equipment Inventory (March 2019) 

• Maintenance Shop and Fire Hall Building Assessment Report (2016) 

• Air Handling Unit Schedule 
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• Mechanical Drawings 
o FEC IPU Building  
o Firehall 
o Maintenance Garage 
o Airport Terminal Building Renovation (Ongoing) 
o RTU Replacement Project (Ongoing) 

4.2 Climate Projection Methodology 

The following sections detail the interpretation of the climate scenarios and extremes, in 
relation to the precipitation and temperature climate parameters for the Penticton Airport 
region.  

4.2.1 Climate Data Sources 

The regional climate impacts team at the Pacific Climate Impacts Consortium (PCIC) produced 
projected climate change scenarios out to 2060 in the plot below. This plot shows the average 
annual temperature for British Columbia. All values are shown as differences from the 1971-
2000 historical baseline. The black line is historical observations from the Provincial Climate 
Data Set (PCDS - https://www.pacificclimate.org/data/bc-station-data). The rest of the lines and 
ranges on the figure are a set of 12 downscaled climate model simulations 
(https://www.pacificclimate.org/data/statistically-downscaled-climate-scenarios). Each of the 
lines are the average of the 12 simulations and the ranges are the 10th and 90th percentiles.  

The red line, Representative Concentration Pathway (RCP) 8.5, is a high GHG emissions scenario 
that begins minor reductions towards the end of the century. The blue line, RCP2.6, is an 
extremely low emissions scenario, roughly consistent the Paris Agreement aspirational goal of 
1.5°C warming above a pre-industrial baseline globally. RCP4.5 is a scenario that represents 
considerable emissions reductions and is roughly consistent with the international commitments 
made at the Paris Agreement meeting, and represents warming roughly in line with 2.0°C 
warming above a pre-industrial baseline globally. 
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Figure 23: Future Warming in British Columbia 
 

4.2.2 Climate Models 

Using shapefiles with a project boundary area of five nautical miles around the airport, Pacific 
Climate Impacts Consortium (PCIC) combined and adjusted the twelve Global Climate Models 
(GCMs) completing an analysis that included downscaling these models to only focus on an area 
of 6 km x 10 km that includes the Penticton Airport area. These targeted models and resolution 
were further adjusted to a very fine resolution of 800 meters by 800 meters2. 

Relevant climate variables were selected and the following seasonal temperature variations and 
extremes, as well as annual and seasonal precipitation maps were used to better facilitate 
discussion during the climate parameter and infrastructure interactions during the workshops 
below are the results of the analysis of past and future projections for: summer precipitation, 
winter night time-time low, days below freezing, number of warmer days above 25°C and 30°C, 
hottest day of the year, extreme heat and extreme rainfall.  

 

 

2 https://www.pacificclimate.org/data/prism-climatology-and-monthly-timeseries-portal 

https://www.pacificclimate.org/data/prism-climatology-and-monthly-timeseries-portal
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Figure 24: Summer Precipitation 
 

 

Figure 25: Winter Night-Time Low 
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Figure 26: Fewer Days Below Freezing 
 

 

Figure 27: Number of Warmer Days above 25°C 

 

Figure 28: Number of Warmer Days above 30°C 
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Figure 29: Hottest Day of the Year 
 

 

Figure 30: 1-in-20 Hot Days 
 

 

Figure 31: Extreme Rainfall (1 in 20-Year Rainfall) 
 

A summary of the anticipated relative changes for future projects against current baseline data 
for the region is summarized in Table 4. 
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Table 4: Penticton Airport Baseline and Future Projected Precipitation Indices    

Index Baseline Units 
Relative Future 

Projected Change 

Growing Season length 246 days 18% longer 

Summer Precipitation 94 mm 14% drier 

Spring Precipitation 81 mm 12% wetter 

Wettest day of the year 15 mm 5% wetter 

1-in-20 wettest day 23 mm 10% wetter 

 

Table 5: Penticton Airport Baseline and Future Projected Temperature Indices    

Index Baseline Units 
Relative Future 

Projected Change 

Heating Degree Days (HDD) 3300 °-days 23% less 

Days above 25°C 75 days 49% more days 

Days above 30°C 30 days More than double 

Frost Days 94 days Less than 1/2 

 

 

4.2.3 Climate Parameters 

Based on the data for precipitation and temperature, specific climate parameters were 
identified for the transportation, electrical and mechanical components. The list of climate 
parameters identified for each of the three component categories did vary. The climate 
parameters that are expected to impact the electrical and mechanical building components are 
different from the climate parameters for the transportation which are specific to pavement and 
drainage components and more exposed. The following sections include the list of climate 
parameters identified for transportation components, electrical components and mechanical 
components. 
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4.2.3.1 Transportation Climate Parameters 

The following table outlines the specific conditions of each of the climate parameters that have 
the potential to impact and interact with the electrical and mechanical components at Penticton 
Airport. 

Table 6: Transportation Climate Parameters 

Climate Parameter Description of Specific Conditions 

1 Low Temperature Days with minimum temperature below -24° C 

2 High Temperature Number of days with maximum temperature exceeding 35° C 

3 Extreme Temperature Temperature rises above 40° C 

4 Extreme Diurnal 
Temperature Variability 

Daily temperature variation of more than 25° C 

5 
Freeze-Thaw Cycles 

85 or more days where maximum temperature is greater than 
0° C and minimum temperature is less than 0° C 

6 Frost Depth Penetration More days with minimum temperature less than <0° C 

7 Heavy Rain 76mm within 24 hrs 

8 Extreme Heavy Rain  Short-term heavy rainfall - 20 mins 

9 Heavy 5 Day Total Rainfall Sustained rainfall over 5-days 

10 Rain Frequency Increase frequency of rain fall 

11 Wet Days Increase in the number of wet days over the year 

12 Winter Rain 10 or more days when rain falls on snow 

13 
Freezing Rain 

1 or more days with rain that falls as liquid and freezes on 
contact 

14 Heavy Snow Snowfall >10 cm/day 

15 Snow Accumulations 5 or more days with a snow depth >20 cm 

16 Blowing Snow 8 or more days with blowing snow 
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4.2.3.2 Electrical and Mechanical Climate Parameters 

The following table outlines the specific conditions of each of the climate parameters that have 
the potential to impact and interact with the electrical and mechanical components at Penticton 
Airport. 

 

Table 7: Electrical and Mechanical Climate Parameters 

Climate Parameter Description of Specific Conditions 

1 Air Pollution Smog 

2 Forest Fires Smoke and Air Particulates 

3 Moderate Heat Waves Temperature Rises Above 30 - 38° C 

4 Extreme Heat Wave Temperature Rises Above 40° C 

5 Warmer Winters Increase in insect density and pest populations  

6 Daily Temperature Range Large swings in temperatures within a day  

(cold to hot, or vice versa)    

7 Warmer and Drier Summers  Drought 

8 Heat Wave and Humidity Combination of both heat wave and humidity 

9 Contaminated Water  Turbid or cloudy water supply 

10 Flash Flooding Short-term heavy rainfall - 20 mins 

11 Cold Snap Cold Snap 

12 Winter Storm (Snow) Winter Storm (Snow) 

13 Ice Storm Ice accumulation  

14 Storm Intensity and Frequency Combined winter precipitation and wind 

15 Strong Winds Strong winds and dry conditions 
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4.2.4 Probability Score 

The identified climate parameters will be assigned a probability score by the project climate 
scientist based on the following probability score scale of 0 to 7 (see Table 8). These 
probabilities are likelihood estimates that will be based on the projected climate models and 
specific climate parameter and description detailed in Section 4.2.3.1 Transportation Climate 
Parameters and 4.2.3.2 Electrical and Mechanical Climate Parameters. 

Table 8: Probability Score Definitions 

SCORE 
PROBABILITY 

Method A Method B 

0 Negligible / Not Applicable 
< 0.1 % 

< 1 in 1,000 

1 Highly Unlikely / Improbably 
1 % 

1 in 100 

2 Remotely Possible 
5 % 

1 in 20 

3 Possible / Occasional 
10% 

1 in 10 

4 Somewhat Likely / Normal 
20% 

1 in 5 

5 Likely Frequent 
40% 

1 in 2.5 

6 Probably Occasional 
70% 

1 in 1.4 

7 Highly Probably / Approaching Certainty 
> 99% 

> 1 in 1.01 
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5. RISK ASSESSMENT - STEP 3 

Based on each infrastructure component and climate event, the transportation modal expert, 
electrical engineer and mechanical engineer examined the potential vulnerability if an 
interaction were to occur. The overall objective of Step 3 is to quantify the risk of each 
interaction which is estimated during a Risk Assessment Workshop. Risk is defined as product of 
Probability and Severity of a negative event occurring (Risk = Severity x Probability). 

5.1 Risk Assessment Workshop 

One of the primary objectives of the Risk Assessment Workshop is to reach a consensus 
between all attendees as to whether or not (1) an interaction between each component and 
climate event can occur at the Penticton Airport and (2) reach a consensus between all 
attendees of the risk score associated with each interaction. 

Step 3 is one of the most important stages of the PIEVC protocol because it includes Penticton 
Airport operational staff and Transport Canada internal stakeholders including individuals 
responsible for regional planning and policy. On-site representatives have unique knowledge of 
historical events and operational expertise of the site that can better inform the severity scores 
of each interaction. 

Using the results of the preliminary risk assessment initiated as part of Step 2, and with input 
from the project advisory committee, Transport Canada representatives and Airport Staff were 
invited to participate in an interactive, one-day in person workshop held October 29th, 2019. 
Table 9 includes all those that participated. 

Table 9: Workshop Attendees 

Workshop Attendee Role Organization 

Stephen Kooiman Senior Mechanical Engineer 

Prism Engineering 
David Roberts Mechanical Engineer 

Adam Franklin (remote) Electrical Engineer 

Alexis Doyle Sustainability Engagement Specialist 

Dirk Nyland (remote) Transportation Modal Expert 
BC Ministry of 
Transportation and 
Infrastructure (Retired) 

Trevor Murdock Climate Scientist 
Pacific Climate Impacts 
Consortium 

Jim Chan 
Regional Manager, Program and Technical 
Services  

Transport Canada 

Suzanne L’Heureux Project Lead, Environmental Services 

Kimberly Keskinen Project Support, Environmental Services 

Stephen Lai Programs Implementation Manager 

Gaurav Sandha Programs Implementation Manager 

Kerri Haybittle-Raffel Manager, Penticton Airport 

Lance Duncan 
Airport Maintenance and Operations 
Supervisor, Penticton Airport 
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Workshop Attendee Role Organization 

Craig McKay 
Airport Maintenance and Operations Specialist, 
Penticton Airport 

Allison Kader Policy Analyst, Environmental Policy 

 

5.1.1 Risk Assessment Process 

The Risk Assessment process was carried out and followed these steps: 

1. Infrastructure Response Considerations - Each infrastructure component and climate 
parameter interaction were presented to the participants. 

2. Yes/No Analysis - Participants assessed wheather an existed and were assigned a ‘Y’ for 
yes or ‘N’ for no. 

3. Probability Score - Interactions identified as ‘Y’ or yes were given a Probability Scores (0 
to 7) for the climate parameter by the Climate Scientist. 

4. Severity Score - Participants then discussed the impacts of the interactions between the 
climate parameter and infrastructure component and each interaction was assigned a 
unique Severity Score (0 to 7). 

5. Risk Score - Risk Scores were calculated immediately using the product of the 
probability and severity score (R = P x S). 

 

Figure 32: Risk Assessment Process 

5.1.1.1 Infrastructure Response Considerations 

Infrastructure component and climate parameter interactions were presented to participants by 
each subject matter expert (Transportation, Electrical or Mechanical) and were contextualized 
using response considerations such as serviceability, operations, maintenance, design and 
functionality.  

5.1.1.2 Yes/No Analysis 

Participants assessed whether an interaction existed between the pairs and were assigned a ‘Y’ 
for yes or ‘N’ for no. Interactions that were agreed to exist and were assigned a ‘Y’ for yes, were 
then defined further through a group discussion. Each pair that was assigned a ‘N’ for no 
required no additional discussion and were discarded.  
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5.1.1.3 Probability Score 

Probability Scores of 0 to 7 for each climate parameters was presented by the climate scientist, 
Trevor Murdock and was estimated using the projected climate models. Probability Scores were 
defined using Method A of the PIEVC Protocol as noted in Table 10.  

Table 10: Probability Score Definitions 

SCORE 
PROBABILITY 

Method A Method B 

0 Negligible / Not Applicable 
< 0.1 % 

< 1 in 1,000 

1 Highly Unlikely / Improbably 
1 % 

1 in 100 

2 Remotely Possible 
5 % 

1 in 20 

3 Possible / Occasional 
10% 

1 in 10 

4 Somewhat Likely / Normal 
20% 

1 in 5 

5 Likely Frequent 
40% 

1 in 2.5 

6 Probably Occasional 
70% 

1 in 1.4 

7 Highly Probably / Approaching Certainty 
> 99% 

> 1 in 1.01 

 

5.1.1.4 Severity Score 

For interactions anticipated to impact operations, each interaction was evaluated using a 
severity probability matrix to determine the impacts of interaction between infrastructure 
components and climate events. Severity Scores were defined using Method D of the PIEVC 
Protocol as noted in Table 1Table 11, however, participants were able to refer to the definitions 
from both Methods to understand how to define the level of impact or severity for each 
interaction. 
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Table 11: Severity Score Definition 

SCORE 
Severity of Consequences/Effects 

Method D Method E 

0 No Effect 
Negligible/ 

Not Applicable 

1 Measurable 
Very Low/ 

Some Measurable Change 

2 Minor 
Low/ 

Slight Loss of Serviceability 

3 Moderate Moderate Loss of Serviceability 

4 Major 
Major Loss of Serviceability/ 

Some Loss of Capacity 

5 Serious 
Loss of Capacity/ 

Some Loss of Function 

6 Hazardous 
Major/ 

Loss of Function 

7 Catastrophic 
Extreme/ 

Loss of Asset 

 

5.1.1.5 Calculate Risk Score 

Risk Scores were calculated using the product of the probability and severity scores using the 
formula: (R = P x S). Using the range of 0 to 7 for both probability and severity as noted below. 

 

Figure 33: Risk Score Matrix 
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In accordance with the PIEVC Protocol, the Risk Scores fall into three thresholds, Low, Medium 
and High Risk. Interactions that scored below 18 were defined as Low Risk for this project, 
requiring no further action or response. Interactions that received a score between 18 and 36 
are considered Medium Risk and require action. Furthermore, some of these interactions may 
require further response and could be assessed through an Engineering Analysis. Interactions 
scoring greater than 36 to a maximum of 49 are considered as High Risk and require immediate 
action to ensure the vulnerability of these infrastructure components are addressed and 
decreased.  

Table 12: Risk Threshold Definition and Response Requirements 

Risk Score 
Range 

Threshold Response 

<18 Low Risk • No Action Required 

18-36 Medium Risk • Action Required 

• Engineering Analysis may be required 

>36 High Risk • Action Required 

 

 

5.1.2 Climate-Infrastructure Interaction Summary 

A total of xxx climate infrastructure interactions were assed during the Penticton airport 
workshop held on October 29th, 2019. Of these interactions, 80 (67%) were defined as being low 
risk and require no further action. However, 31 (26%) were defined as medium risk requiring 
action or further engineering analysis and 8 (7%) received a high-risk score requiring action. 

 

Figure 34: Risk Score Profile 
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The following table is a summary of the medium and high-risk scores that were assigned by 
participants during the workshop. Included in this table are the infrastructure components, 
system descriptions, climate parameters and final risk scores. Each of the following will require 
further action, with a limited number requiring an engineering analysis as presented in Section 
5: Engineering Analysis – Step 4 of this report.  

Table 13: Component and Climate Parameter Interaction Risk Score Results Analysis 

INFRASTRUCTURE 
COMPONENT 

SYSTEM DESCRIPTION CLIMATE PARAMETER RISK SCORE 

Transportation  Drainage Appliances Heavy 5 Day Total Rainfall 21 

Extreme Heavy Rain (short-
term - 20min) 

42 

Ramps High Temperature (sustained) 15 

Runway High Temperature (sustained) 15 

Extreme Heavy Rain (short-
term - 20min) 

42 

Taxiways Heavy Snow 30 

Electrical 
Distribution 
Systems 

Server Room Equipment 
Extreme Heat Wave (above 40 
degrees) 

21 

Secondary distribution equipment 
and grounding 

Extreme Heat Wave (above 40 
degrees) 

28 

Distribution lines/poles (Owned by 
Fortis) 

Snow Accumulations 30 

Strong Winds 35 

Main Distribution Panel (Outdoor) 
Extreme Heat Wave (above 40 
degrees) 

35 

Utility Transformers (Owned by 
Fortis) 

Extreme Heat Wave (above 40 
degrees) 

35 

Fire Alarm System (panel) 
Extreme Heat Wave (above 40 
degrees) 

42 

Electrical 
Generator Systems 

Automatic Transfer Switch (ATS) Extreme Heat Wave (above 40 
degrees) 

28 

Back-up Generator Extreme Heat Wave (above 40 
degrees) 

28 

Electrical Lighting 
Systems 

Lighting – Site  Strong Winds 21 

Flash Flooding 30 

Lighting – Runway (lights and 
ducts) 

Flash Flooding 
30 

Mechanical Air 
Distribution 

Outdoor Air Intakes Winter Storm (Snow) 18 

Exhaust Air Hoods Winter Storm (Snow) 18 

Exhaust Louvres Ice Storm 18 
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INFRASTRUCTURE 
COMPONENT 

SYSTEM DESCRIPTION CLIMATE PARAMETER RISK SCORE 

Exhaust Fans Strong Winds 28 

Exhaust Louvres Strong Winds 28 

Ductwork Extreme Heat Wave 35 

Supply Fans Extreme Heat Wave 35 

Exhaust Fans Extreme Heat Wave 42 

Mechanical Central 
Heating Systems 

Boilers Strong Winds 28 

Winter Storm (Snow) 36 

Mechanical Fire 
Protection 

Incoming Water Service Warmer and Drier Summers 
(Drought) 

42 

Mechanical Food 
and Housekeeping 
Services 

Refrigerators Forest Fires 25 

Moderate Heat Wave 35 

Extreme Heat Wave 35 

Water Coolers and Filling Stations Moderate Heat Wave 35 

Extreme Heat Wave 35 

Mechanical HVAC 
Units 

Condensing Units for Cooling Coils 
(Firehall) 

Moderate Heat Wave 21 

Domestic AC Units (Window and 
Portable) 

Moderate Heat Wave 21 

Roof Top Units (AHUs) Moderate Heat Wave 21 

Split System AC Units Moderate Heat Wave 21 

Cooling Coils (Firehall) Moderate Heat Wave 28 

Roof Top Units (AHUs) Strong Winds 28 

Extreme Heat Wave 35 

Central HVAC System (Firehall) Extreme Heat Wave 42 

Condensing Units for Cooling Coils 
(Firehall) 

Extreme Heat Wave 42 

Domestic AC Units (Window and 
Portable) 

Extreme Heat Wave 42 

Split System AC Units Extreme Heat Wave 42 

Mechanical 
Plumbing 
Equipment 

Eye Wash Stations Contaminated Water 
(Turbidity) 

28 

Mechanical Unitary 
Heating Equipment 

Gas Unit Heaters and Venting 
(Firehall) 

Strong Winds 35 
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6. ENGINEERING ANALYSIS - STEP 4 

Based on the outcome of the workshop, a prioritization of interactions was identified to require 
a more detailed engineering analysis. This engineering analysis was only applied for interaction 
with limited information or specific vulnerabilities that could not be assessed using the 
information gathered during Step 3 of the PIEVC process. The following are specific components 
that were considered for further assessment. 

6.1 Transportation Components 

There are four general areas of transportation components associated with the airport. These 
are: the runway, the taxiways, the ramps and the drainage system and associated appliances 
that control storm water. A number of climate parameters which influence the design and 
operation of the components were considered (see Table 7). Through discussion and consensus 
at the workshop seven were considered significant of which one, extreme heavy rain, was 
judged critical. 

The Team was unable to fully assess the vulnerabilities associated with extreme heavy rainfall as 
no data or information regarding the storm drainage system installed in the 
runway/taxiway/ramp areas was provided. 

Table 14: Runway Components considered for Engineering Analysis 

Infrastructure 
Component 

Climate Parameter Risk Score 

Drainage Appliances Heavy 5 Day Total Rainfall 21 

Extreme Heavy Rain (short-term - 20min) 42 

Runway Extreme Heavy Rain (short-term - 20min) 42 

 

6.1.1 Baseline Load and Vulnerability 

Baseline load and vulnerability could not be assessed for the transportation infrastructure 
components. With no design report for the storm drainage system its design capacity is 
unknown, therefore it could not be determined if current capacity is adequate, near its limits, or 
will fail during more intense and more numerous extreme precipitation events. 

6.1.2 Projected Climate Load 

Climate projections/modeling appear to indicate extreme heavy rainfall events will increase in 
intensity and frequency into the future. 

6.1.2.1 Projected Other Loads 

Projected load and vulnerability could not be assessed for the transportation infrastructure 
components.  

6.1.2.2 Future Vulnerability 

Drainage and storm drainage will continue to be an area of vulnerability until the existing 
system is reviewed and potentially re-designed to handle anticipated future extreme heavy 
rainfall. 
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6.2 Electrical Components 

The primary vulnerability for electrical systems and components is heat. Prolonged exposure to 
high temperatures (above 40⁰C) will shorten the life of electrical equipment and can cause 
sudden and/or premature failure. Generally, all electrical equipment is located inside and in 
climate-controlled areas. As such, there typically is low vulnerability for failure. However, if the 
mechanical cooling systems were to fail, the temperatures could rise quickly beyond the 
recommended operating conditions and cause equipment malfunction, shut-down, or failure. 
Depending on what equipment fails, and where the failure occurs, the associated risk can be 
major to catastrophic, which is why many of the infrastructure components with high risk scores 
in the table below are related to Extreme Heat Wave (above 40 degrees). Because these risks 
are subject to mechanical cooling system overloading or failure, no further analysis was 
conducted. Items for which further engineering analysis have been completed are listed in Table 
15 and detailed in the sections below. 

Table 15: Electrical Components Included in Engineering Analysis 

6.2.1 Electrical – Fire Alarm System 

6.2.1.1 Baseline Load and Vulnerability 

The existing initiating devices (heat detectors and smoke detectors) for the fire alarm system are 
designed and rated to operate in environments with maximum ambient air temperatures of 
38⁰C. If the operating conditions exceed these ratings, the initiating devices could be falsely 
triggered, setting off the fire alarm system. These false triggers would negatively impact 
operations. 

Initiating devices are typically installed within interior spaces of the airport that have controlled 
climates which are designed to maintain ambient temperatures between 20⁰C and 24⁰C. Under 
current climate loads and operating conditions, it is unlikely that false triggers would occur. 

  

Infrastructure 
Component 

System Description Climate Parameter Risk Score 

Electrical Distribution 
Systems 

Secondary distribution equipment 
and grounding 

Extreme Heat 
Wave (above 40 
degrees) 

 28  

Distribution lines/poles (Owned by 
Fortis) 

Snow 
Accumulations 

 30  

Strong Winds  35  

Fire Alarm System (panel) 
Extreme Heat 
Wave (above 40 
degrees) 

 42  
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6.2.1.2 Projected Climate Load 

The high probability of increased extreme heat waves (above 40⁰C) will put more cooling load 
on the HVAC systems and in the event of a cooling equipment failure or inability to 
accommodate this additional load, ambient air temperatures may exceed the maximum ratings 
of the initiating devices (38⁰C). 

6.2.1.3 Future Vulnerability 

False triggers of the fire alarm system make the system vulnerable to disruptions of airport 
operations, requiring evacuation and response from the local fire department.  

6.2.2 Electrical – Distribution lines/poles (Owned by Fortis) 

6.2.2.1 Baseline Load and Vulnerability 

Outage information was requested from FortisBC but was not received, therefore we were 
unable to establish a baseline for how many power outages have occurred on an annual basis in 
recent years. The baseline would help clarify if this is currently a large vulnerability which will be 
further exacerbated in the future or if it is a rare occurrence. 

Overhead transmission lines are inherently more vulnerable to outages from downed 
powerlines resulting from snow accumulation and/or high winds than underground distribution 
systems. 

6.2.2.2 Projected Climate Load 

Strong winds and snow accumulations are projected to increase, with high probability, both in 
severity and frequency. 

6.2.2.3 Future Vulnerability 

The electrical utility distribution system will be more vulnerable to interruptions from strong 
winds and snow accumulation. Increased power outages will increase the use of and put more 
strain on the emergency back-up generator systems. 

6.2.3 Electrical – Secondary Distribution Equipment (Grounding) 

During the workshop in Phase 3, it was decided to conduct further investigation into what effect 
(if any) warmer and drier summers (drought) and extreme heat waves (above 40 degrees) might 
have on the grounding of the electrical distribution system. This investigation was limited to the 
grounding rods and how drier soil affects conductivity, not the grounding of individual 
equipment or panels.  

6.2.3.1 Baseline Load and Vulnerability 

No measurements or testing was preformed on the existing grounding rods. The existing soil 
and climate conditions are taken as the baseline. To our knowledge, there are currently no 
existing vulnerabilities to the grounding system. 

6.2.3.2 Projected Climate Load 

The high probability of warmer and drier summers (drought) will result in drier soil throughout 
the airport than the current/baseline conditions. 
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6.2.3.3 Future Vulnerability 

As the soil become drier, the conductivity between the ground rods and the surround soil 
(ground) decreases, which in turn, increases the risk of electrical shock and equipment damage 
if a fault were to occur. 

6.2.4 Electrical – Lighting – Runway (Lights and Ducts) 

6.2.4.1 Baseline Load and Vulnerability 

Situations have already occurred where underground ducts and pull-pits have flooded and/or 
filled with debris, causing faults to occur on the exterior lighting circuits. 

6.2.4.2 Projected Climate Load 

Flash flooding events are anticipated to increase in severity and frequency. 

6.2.4.3 Future Vulnerability 

With more flash flooding likely to occur in the future, the vulnerabilities for electrical faults that 
could trip breakers or cause light fixture failures, which are already occurring today, will be 
exacerbated. 

6.3 Mechanical Components 

Several critical airport infrastructure components rely on the continual operation of mechanical 
equipment. The mechanical systems and equipment must be designed and sized to support the 
heating and cooling load requirements, as well as plumbing and fire protection requirements. 
These requirements are selected based on design guidelines which include design temperatures 
to use to select, for example, the size of air conditioner to be installed to cool a critical area such 
the ATB Telecom Room. In the case of Penticton Airport, existing mechanical cooling systems 

should have been designed to anticipate current outdoor temperatures of up to 33.6C. 
However, the PIEVC exercise identifies a need to also account for anticipated changes in 
upcoming climate parameters during future design work. In the case of plumbing systems, the 
reliability of the domestic water system becomes a critical consideration when life safety is 
affected. In the case of Penticton Airport, this applies for fire protection and safety eyewash 
stations. These systems have been identified for inclusion in Step 5 to identify what next steps 
or information is required to ensure that the currently installed systems in place at Penticton 
Airport are capable of withstanding upcoming changes in climate parameters. See Table 16 for a 
list of these systems and equipment. 

Table 16: Mechanical Components Included in Engineering Analysis 

Infrastructure 
Component 

System Description Climate Parameter Risk Score 

Air Distribution Supply Fans Extreme Heat Wave 35 

Exhaust Fans Extreme Heat Wave 42 

HVAC Units Split System AC Units Extreme Heat Wave 42 

Fire Protection Incoming Water Service Warmer and Drier 
Summers (Drought) 

42 

Plumbing 
Equipment 

Eye Wash Stations Contaminated Water 
(Turbidity) 

28 
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6.3.1 Mechanical – Air Distribution  

6.3.1.1 Baseline Load and Vulnerability 

There are several critical areas that require cooling to be provided by mechanical systems in 
order to ensure acceptable indoor temperature conditions. The importance of which is based on 
how sensitive and important the systems installed within these areas are. In the case of 
Penticton Airport, the following critical electrical systems fall into this category:  

• electrical distribution equipment and fire alarm panels (ATB Electrical Room);  

• server and communications equipment (ATB Telecom Room);   

• runway lighting controls systems (FEC / IPU Building); and 

• generator and automatic transfer switch (FEC / IPU Building).  

In the case of the ATB Electrical Room, it was determined during site investigation that the 
current method of cooling this room is by forced air only (no air conditioning). This is also true 
for the adjacent ATB Boiler Room. In both rooms, a Supply Air Fan pushes outdoor air into the 
space below, and only an adjacent opening in the roof existing to serve as ventilation (that is, no 
exhaust fan to pull air out of the spaces).  

6.3.1.2 Projected Climate Load 

Climate projections/modeling indicates that there is a high probability of an increase in 
temperatures leading to more extreme heat wave conditions (defined in the Report as 
Temperature Rises Above 40°C). 

6.3.1.3 Future Vulnerability 

During site investigations and engineering review, a thorough heat load calculation was not 
performed as part of the scope of work. However, the ATB Electrical Room felt quite warm 
during site review. Due to the fact that the ATB Electrical Room and ATB Boiler Room are fan 

cooled only, the if outdoor air temperatures exceed 40C (as is predicted to be the case on an 
increasingly frequent basis) then fan cooling alone will not be able to maintain these spaces to 
any lower than this outdoor air temperature. As defined above, electrical components are 

typically not rated for operation in temperatures above 40C, therefore a direct vulnerability 
exists to these components if the ATB Electrical Room cooling system remains as fan based only.  

6.3.2 Mechanical – HVAC Units  

6.3.2.1 Baseline Load and Vulnerability 

Following the description of critical airport systems that require cooling as identified in Section 
6.3, in the case of the FEC / IPU Building and ATB Telecom Room, these areas are different in 
that they feature dedicated air conditioning units to mechanically cool the space. As described 
in Section 6.2.1.1, these areas should typically be maintained between 20⁰C and 24⁰C. 

6.3.2.2 Projected Climate Load 

Climate projections/modeling indicates that there is a high probability of an increase in 
temperatures leading to more extreme heat wave conditions (defined in the Report as 
Temperature Rises Above 40°C). 
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6.3.2.3 Future Vulnerability 

While dedicated air conditioning systems used to cool sensitive areas is preferable to cooling by 
ventilation only (such as in the ATB Electrical Room), higher outdoor air temperatures will 
decrease the capacity of the air conditioner condenser units, which may result in not satisfying 
space cooling requirements. Also, additional runtime of the cooling equipment to accommodate 
hotter days will affect the reliability and expected service life of these units. 

6.3.3 Mechanical – Fire Protection  

6.3.3.1 Baseline Load and Vulnerability 

All domestic incoming water is well water sourced as provided by the onsite Pump House. A 
critical life safety tie-in of this water service is for use in the fire protection sprinkler systems 
throughout the various airport facilities. During the Risk Assessment Workshop, Operations 
explained that there is already an issue with capacity of the well in terms of refill time and being 
unable to fully backwash. Any issues leading to insufficient remaining water capacity to be used 
in the sprinkler system is a serious concern related to life safety.  

6.3.3.2 Projected Climate Load 

There is a high probability of warmer and drier summers which would lead to drought 
conditions. An engineering study into the capacity of the well water system as recommended in 
Section 7.1.2 will identity how long the well reserve can be expected to last under drought 
conditions, to be reviewed against the projected climate changes in precipitation as identified in 
Table 4 of this report.   

6.3.3.3 Future Vulnerability 

Severe drought conditions may put added strain on the existing well system which provides 
domestic and sprinkler water services to the Penticton Airport facilities. Furthermore, it is 
expected that water use will increase during times of drought based on the associated 
temperature increases. 

6.3.4 Mechanical – Plumbing Equipment  

6.3.4.1 Baseline Load and Vulnerability 

During the Risk Assessment Workshop, Operations explained that there have been noted issues 
related water quality in terms of turbidity (for example, silt buildup in pipes). Turbidity is a 
measure of the degree to which the water loses its transparency due to the presence of 
suspended particulates. All domestic incoming water is well water sourced as provided by the 
onsite Pump House. A critical life safety tie-in of this water service is for use in the safety 
eyewash stations. Particulates in the water may pose a safety risk to using the eye wash station 
if water turbidity is an issue. 

6.3.4.2 Projected Climate Load 

Climate projections/modeling indicates that there is a high probability of an increase in heavy 
precipitation events which will lead to increases in turbidity levels of the ground water. 

6.3.4.3 Future Vulnerability 

Increases in rainfall events that may lead to increased turbidity will exacerbate any risks 
associated with quality issues of the domestic water system. In the case of turbidity, this could 
affect the integrity of the safety eyewash station to a degree that it may pose a risk to use. 
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7. CONCLUSIONS AND RECOMMENDATIONS - STEP 5 

The following recommendations were informed and developed using the data collected during 
the previous PIEVC Steps. These recommendations identify actions and potential upgrades to 
the infrastructure to account for changes in climate and to address current infrastructure 
capacity and vulnerabilities aim to address the following: 

• Account for project climate changes parameters as it relates to the infrastructure load 
capacity;  

• Highlight the importance of ongoing observation to monitor performance of 
infrastructure and re-evaluate later;  

• Identify gaps in data availability or data quality that require further work (if not already 
addressed in earlier steps).  

7.1.1 Short-Term 

Short-term recommendations address the infrastructure components that received the highest 
risk scores. Short-term is defined as needing to be addressed quickly and these 
recommendations should be dealt with right away.  

ST-T1: Drainage Appliances 

It is recommended that the existing storm drainage be assessed and documented for drainage 
capacity. This assessment would include an investigation by a drainage expect who would 
evaluate the existing storm drainage and drainage system to understand the current volume 
capacity. This investigation should focus on establishing if the current system has capacity to 
manage current and projected precipitation events for the Airport. If the current drainage 
system is found to be inadequate for managing projected precipitation, an upgrade will be 
required to ensure operations are not disrupted or impaired in the event of high precipitation 
events. 

ST-E1: Review and Test Grounding Infrastructure 

It is recommended to test the existing grounding infrastructure to obtain a baseline 
measurement which can be used for comparison for future testing. This will also identify any 
items which are not up to current codes and/or standards. 

The intention is to establish a baseline easement for the existing conductivity/soil resistivity of 
the grounding rods. Typically referred to as a “Megger” test. This can normally be completed 
without interruption to the electrical service. 

ST-E2: Conduct Thermal Scanning of Electrical Panel boards 

It is recommended to conduct infrared thermal scanning of all distribution panelboard to 
identify and correct any potential faults.  

ST-E3: Inspect Light Standards 

It is recommended to inspect all light standards to determine if any corrosion or  mechanical 
damage has occurred which may compromise the structural integrity of the pole. 
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ST-E4: Conduct Detailed Review of Underground Ducts 

In order to determine the extent of damage and debris infiltration of the underground wire 
ducts, as well as the condition of the conductors and wire casings, it is recommended that a 
detailed review of the underground ducts, pull-pits, and all covers be conducted. 

ST-M1: Conduct Engineering Heat Load Analysis of ATB Electrical Room 

Current equipment in the ATB Electrical Room should be inventoried and an engineering review 
should be undertaken to evaluate if the existing fan system is adequately designed to support 
the cooling requirements of the space. However, based on the fact that the number of days 
above 40°C will be increasing, a ventilation-only system will not provide the required cooling for 
the ATB Electrical room, and it is recommended to pursue designing and installed air 
conditioning into this space (for example, a Split DX System). The supply fan in the ATB Boiler 
room and the exhaust fan in the Pump House should also be reviewed as these are also areas 
cooled by ventilation only. 

ST-M2: Perform Condition Assessment of Existing AC Units Serving FEC / IPU Building 

It is recommended to evaluate the condition and expected service life remaining of the split 
system AC units serving the FEC / IPU Building. These units appear to be showing signs of aging 
and serve critical electrical equipment as described in Section 6.3. Any new units installed should 
be designed with upcoming climate change anticipated temperature increases in mind based on 
the projected modeling and climate information provided in this Report. It has been identified 
to the project team that these units are inspected regularly, part of which involves notification 
of any deficiencies and suggestion for their replacement. However, a more detailed condition 
assessment of these units may provide more detailed expected lifetime remaining estimates for 
the equipment. 

ST-M3: Ensure Any Plumbed Eye Wash Stations Feature Adequate Built-in Filtration Systems 

If turbidity based on well water is an issue and may become increasingly so as described in 
section 6.3.4, it is recommended the existing emergency eye wash stations installed for use be 
reviewed and retrofitted with a built-in and/or external in-line filtration system. Care should be 
taken to ensure the required flow rate is not impeded by filtration system addition. 
Alternatively, mobile and portable eyewash stations are available if the requirements per code 
have changed based on building use type changes (eg. the Old Firehall no longer being an active 
fire response station). 

7.1.2 Medium-Term 

Medium-term recommendations are less time sensitive and can be addressed when site design 
updates or component replacement is scheduled. 

MT-T1: Drainage Appliances 

Depending on the storm drainage assessment (ST-T1: Drainage Appliances), it is recommended 
that the system be upgraded to a level capable of handling future anticipated volumes of 
precipitation. The level of upgrade should be determined by completing a storm drainage design 
study that will require input from climate and hydrology experts. Studies for drainage appliances 
for this purpose for the BC highway system have shown required projected capacity increases of 
10 to 20% depending on the specific location in the province. 
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MT-E1: Repair/Replace Electrical Components 

Any damaged, faulty, or equipment that is past its recommended service live which were 
identified as part of tasks ST-E2, ST-E3, and ST-E4 should be repaired or replaced. It is also 
recommended to repair or replace any duct or pull-pit covers to prevent water infiltration. 

MT-M1: Conduct Engineering Study of Well Water Capacity 

It is recommended to engage a groundwater engineering firm to review the existing well serving 
the Penticton Airport, and to evaluate the capacity of the well to support domestic and fire 
protection loads given the expected warmer and drier summers (drought) as defined in this 
Report. The intention of this exercise is to analyze how these critical systems may be affected if 
groundwater is affected by climate change in the future. Given that Penticton Airport is not 
connected to any municipal water service, the well water becomes a life safety issue and any 
changes in precipitation or weather events may affect its performance.  

MT-M2/E2: Capital Plan for Equipment Replacements (Mechanical and Electrical Systems) 

An important consideration and takeaway from the CCRA and PIEVC process is to develop a 
perspective on designing building systems with future projected climate change patterns in 
mind. It is recommended that for any upcoming capital plan for equipment replacement that 
the designer take into consideration the impact of future climate change as identified and 
reviewed in this Report and throughout the PIEVC process. A contingency factor should be 
incorporated into longer term major system upgrades to allow for any potential additional 
requirements that will ensure that the life cycle of a building system will adequately handle any 
upcoming changes in climate. For electrical systems this would mean considering equipment 
with a higher ambient temperature rating when replacing at end-of-life, for instance a 
transformer rated for ambient temperatures up to 45⁰C instead of the current standard rating of 
40⁰C. For mechanical systems this would mean considering HVAC equipment designed to 
ambient outdoor air design criteria over and above the current ASHRAE design guidelines, and 
instead incorporating the projected temperature increases due to climate change as identified 
in Table 5 of this report.  

7.1.3 Long-Term 
The project team did not identify long-term risks for the Penticton Airport.  

7.1.4 Operational Recommendations 
At present, operational protocols and procedural processes are in place at the Airport to deal 
with climate events currently experienced on site. Considering the future climate change 
projections, it is recommended that these policies and procedures be reviewed and revised to 
ensure that operational staff can effectively respond to projected climate events. Procedural 
upgrades can be addressed immediately as they do not require infrastructure upgrades or 
capital costs. 

7.1.5 Conclusion 
Completing the Climate Change Risk Assessment (CCRA) using the PIEVC Protocol supported 
Transport Canada in understanding future climate change risk and associated infrastructure 
vulnerabilities for the Penticton Airport. Based on the overall findings of this project, it is 
recommended that TC incorporate policies that encourage sites to complete CCRA projects prior 
to major asset upgrades. This process and policy change would ensure that climate risks are 
incorporated into the design phase of the project planning cycle, ensuring greater asset 
resiliency against future climate change projections.  
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APPENDIX A: Workshop SUMMARY 

Risk Assessment Workshop Matrix - Transportation Components 
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Risk Assessment Workshop Matrix – Electrical Components 
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Risk Assessment Workshop Matrix – Mechanical Components 
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