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Metro Vancouver Milestone Progress: ICLEI PCP 
 

This report provides Metro Vancouver’s (Greater Vancouver Regional District) submission for Milestones 4 and 5 
of the ICLEI PCP Milestones Program.  Metro Vancouver has previously achieved Milestones 1 to 3, and this report 
provides updated contextual information for these milestones as well. 

 

Milestone 1: Inventory and Forecast 

Metro Vancouver conducts a regional (community) emissions inventory every five years and a corporate energy 
and greenhouse gas inventory annually. As part of its commitment under the BC Climate Action Charter, Metro 
Vancouver also prepares Climate Action Revenue Incentive Program (CARIP) reports annually. The CARIP report 
includes corporate greenhouse gas emissions and is submitted to the BC Provincial Government in order to qualify 
for rebates on carbon taxes paid by Metro Vancouver. Below are the links to these documents: 

• Community Emissions Inventories (2010, 2005) (See Appendix A for 2010 Inventory). More information is 
available on our website: 
http://www.metrovancouver.org/services/air/whatsMVdoing/Pages/EmissionInventoriesandForecasts.aspx 
 

• Corporate Emissions Inventory 2010 (See Appendix B). More information on corporate climate actions is 
available on our website: 
http://www.metrovancouver.org/services/air/whatsMVdoing/climate/Pages/CorporateClimate.aspx  

 

 

Milestone 2: Setting a Target 

Please see the following documents: 

• Community Target: In 2008, the Board of Directors adopted greenhouse gas reduction targets for the Metro 
Vancouver region. These targets are to reduce community-wide greenhouse gas emissions by 33% below 
2007 levels by the year 2020 and 80% below 2007 levels by 2050. (See Appendix C or Section E 3.2: 
http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-February_29_2008-Agenda.pdf).  
These targets were later enshrined in Metro Vancouver’s action plans (see Milestone 3). 
 

• Corporate Target: In 2007 the Board signed onto the BC Climate Action Charter, effectively adopting 
corporate GHG reduction targets to achieve carbon neutrality by 2012 and beyond.  (See Appendix D or 
Section E 3.1: http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-November_23_2007-
Agenda.pdf) 

 

  

http://public.metrovancouver.org/about/publications/Publications/2010LowerFraserValleyAirEmissionsInventoryandForecastandBackcast.pdf
http://public.metrovancouver.org/about/publications/Publications/2005-LFV-Air_Emissions_Inventory-Forecast-Backcast.pdf
http://www.metrovancouver.org/services/air/whatsMVdoing/Pages/EmissionInventoriesandForecasts.aspx
http://www.metrovancouver.org/services/air/whatsMVdoing/climate/Pages/CorporateClimate.aspx
http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-February_29_2008-Agenda.pdf
http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-November_23_2007-Agenda.pdf
http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-November_23_2007-Agenda.pdf
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Milestone 3: Developing a Local Action Plan 

Metro Vancouver’s work towards achieving Milestone 5 involves collaboration with many stakeholders and 
partners both within the organization and the Metro Vancouver community. Although Metro Vancouver has 
already achieved Milestone 3, the following section provides an update and additional context by describing some 
of the key processes in the development of our updated/new corporate and community greenhouse gas 
management plans. 

 

1. Taking Corporate Climate Responsibility: The Corporate Climate Action Plan 
 

In December 2007, Metro Vancouver signed the BC Climate Action Charter (the Charter) - a voluntary tripartite 
agreement between the Province of British Columbia, the Union of BC Municipalities (UBCM) and each individual 
signatory local government.  The Charter aims to engage local governments in the greenhouse gas (GHG) 
reduction effort on a voluntary basis.  The key commitment of the Charter is for local governments to become 
carbon neutral by the year 2012.  The BC Climate Action Charter effectively committed Metro Vancouver, as a 
signatory, to become carbon neutral in its corporate operations by 2012, excluding solid waste operations. 
Subsequent to the signing of the BC Climate Action Charter, Metro Vancouver developed and adopted the 
Corporate Climate Action Plan (CCAP) in 2010. CCAP outlines the strategies and actions that Metro Vancouver will 
undertake to achieve this target.  Development of this corporate plan involved an extensive internal consultation. 
Key staff and management in each department were asked to list potential upcoming projects within their 
purview that had climate change impacts. These actions were then integrated into a long list within the CCAP 
Implementation Plan.  

The accompanying spreadsheet shows numerous actions completed, currently underway or under investigation 
by Metro Vancouver staff.  Some of the actions will be readily incorporated into existing work programs, but some 
represent additional work for some staff. In 2010, two new energy manager positions were created in Metro 
Vancouver to identify, coordinate and report on corporate climate actions that will increase energy efficiency, 
reduce greenhouse gas emissions and lower operating costs. These new energy managers played a key role in 
providing clear business cases for opportunities that help decision makers within the organization turn ideas into 
corporate climate action.   

In addition to efforts to mitigate climate change by reducing GHG emissions, Metro Vancouver also commits to 
identifying how our services will be impacted by climate change and ensuring measures are in place to adapt to 
those impacts.  The Corporate Climate Action Plan outlines the strategies and actions Metro Vancouver will 
undertake to protect its infrastructure and services against expected impacts of climate change. 
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2. Taking Community Climate Action: The Integrated Air Quality and Greenhouse Gas 
Management Plan (IAQGGMP) 

 

The Provincial Environmental Management Act gives Metro Vancouver the delegated authority to “provide the 
service of air pollution control and air quality management and, for that purpose, the board of the regional district 
may, by bylaw, prohibit, regulate and otherwise control and prevent the discharge of air contaminants”.  The 
provision of services related to air quality management has been guided by regional air quality management plans 
adopted by the Board, including previous plans adopted in 1994 and 2005.  

In recognition of the strong connections between air quality and climate change, a decision was made to develop 
a plan that integrates actions to mange air quality with actions to manage greenhouse gases.  In April 2011, Metro 
Vancouver staff presented a draft of a new Integrated Air Quality and Greenhouse Gas Management Plan 
(IAQGGMP) to its Environment and Energy Committee, a sub-committee of its elected Board of Directors.  At this 
meeting, staff described the continuation of goals and actions from the 2005 air quality management plan, but 
also outlined new priority areas, strategies and actions related to visual air quality and greenhouse gases. With 
regard to greenhouse gas emissions management, it is acknowledged that there is shared responsibility for both 
Metro Vancouver and municipalities.  

Outreach and Communications Overview 

In April, 2011 Metro Vancouver staff received feedback and guidance on the draft Integrated Air Quality and 
Greenhouse Gas Management Plan from our Environment and Energy Committee (now the Environment and 
Parks Committee), and the proposed outreach and communications process.   

Over the next several months Metro Vancouver staff consulted on the draft IAQGGMP with approximately 350 
interested parties.  Specifically, staff: 

• presented to regional committees, including Technical Advisory Committee (now the Regional Planning 
Advisory Committee), Regional Engineers Advisory Committee, Major Roads and Transportations Advisory 
Committee, and the Agricultural Advisory Committee; 

• presented to several air quality-focused working groups; 
• hosted 7 half-day workshops with government partners and other interested parties; 
• held one public open house; 
• hosted two webinars; and 
• posted the draft plan on its website with an on-line feedback form 

 
Key Stakeholder Comments and Responses 

Previous air quality management plans and consultation processes have demonstrated the importance that the 
citizens of this region place on good air quality.  It has long been acknowledged that while Metro Vancouver has 
delegated authority for air quality within this region, it is located within a shared airshed.  There are multiple 
levels of jurisdiction - international, national, provincial, regional and sub-regional – with different responsibilities 
for air quality, environment, energy, health, transportation, etc., over the myriad of sources that influence air 
quality in our region.  With this in mind, Metro Vancouver has been able to establish a well developed network to 
facilitate inter-agency collaboration on air quality and climate change programs.  This network was drawn upon to 
consult on and confirm the vision, goals, strategies, actions, roles and responsibilities in the new IAQGGMP. 



Metro Vancouver ICLEI PCP Milestone 4 & 5 Submission 

4 | P a g e  
 

Metro Vancouver received comments from many interested parties and made a number of revisions to the draft 
plan in response.  In general, there was significant support for many aspects of the plan, including:  

• the IAQGGMP Vision and Goals, 
• enhanced public outreach and communications related to air quality and climate change, 
• the development of an Air Quality and Climate Change Academy in collaboration with existing academic 

institutions, and  
• the development of an implementation matrix to clarify roles and timelines. 
 

Discussions with Municipalities 

Metro Vancouver staff had a number of discussions with municipal staff through standing regional committees as 
well as workshops, meetings and webinars. Discussions tended to centre on the actions where municipal 
involvement was requested, the associated resource requirements and timelines, and the process for both review 
and approval of the IAQGGMP. 

During the May/June 2011 time period, requests to extend the consultation period were received from several 
municipalities.  To accommodate these concerns, municipal staff was provided with an advance summary of the 
comments and revisions on the Plan in June 2011 and the comment period on the draft Plan was extended for 
municipal staff by one month.   

The IAQGGMP was officially adopted by the Metro Vancouver Board in October of 2011. The Plan clearly identifies 
the roles and responsibilities of Metro Vancouver, other governments (i.e. municipalities, provincial and federal 
governments) and other organizations for individual actions outlined in the plan. 

Please see the following documents for more information: 

• Integrated Air Quality and Greenhouse Gas Management Plan (adopted October 2011)(See Appendix E): 
http://public.metrovancouver.org/about/publications/Publications/IntegratedAirQualityGreenhouseGasMana
gementPlan-October2011.pdf 
 

• Corporate Climate Action Plan (adopted 2010) (See Appendix F): Outlines strategies and actions to reduce 
emissions from corporate operations and adapt to climate change. In addition to the actions outlined in this 
plan Metro Vancouver has been working to develop offset projects within the region to offset our corporate 
greenhouse gas footprint. 
 http://www.metrovancouver.org/about/publications/Publications/CorporateClimateActionPlan.pdf 
 

• Regional Growth Strategy (adopted 2011): 
http://www.metrovancouver.org/planning/development/strategy/RGSDocs/RGSAdoptedbyGVRDBoardJuly29
2011.pdf 
 

• Air Quality Management Plan Progress Report (2008): 
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMP-
Progress_Report_2008.pdf  
 

• Air Quality Management Plan (adopted 2005): This plan was superseded by the new plan adopted in 2011. 
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMPlan–
September2005.pdf 

http://public.metrovancouver.org/about/publications/Publications/IntegratedAirQualityGreenhouseGasManagementPlan-October2011.pdf
http://public.metrovancouver.org/about/publications/Publications/IntegratedAirQualityGreenhouseGasManagementPlan-October2011.pdf
http://www.metrovancouver.org/about/publications/Publications/CorporateClimateActionPlan.pdf
http://www.metrovancouver.org/planning/development/strategy/RGSDocs/RGSAdoptedbyGVRDBoardJuly292011.pdf
http://www.metrovancouver.org/planning/development/strategy/RGSDocs/RGSAdoptedbyGVRDBoardJuly292011.pdf
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMP-Progress_Report_2008.pdf
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMP-Progress_Report_2008.pdf
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMPlan–September2005.pdf
http://www.metrovancouver.org/services/air/ReviewProcess/AirManagmentPlanDocs/AQMPlan–September2005.pdf
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Milestone 4: Implementing the Local Action Plan 

The attached spreadsheet (Appendix G) provides detailed information on the many activities Metro Vancouver is 
currently undertaking to implement our community and corporate climate action plans. The spreadsheet 
combines information required by Milestone 4 and 5 so that each climate action clearly shows all relevant and 
available information. Milestone 4 reports on the departments involved in the action, the date of implementation, 
current status, the supporting policies or bylaws that guided staff to implement the action, and a description of 
the action. Actions have been categorized into “corporate” and “community”, and have further been separated 
into action types (building and lighting, energy generation, carbon storage, etc.). 

 
Milestone 5: Monitoring Progress and Reporting Results 

As described earlier under Milestone 1, Metro Vancouver conducts a regional (community) emissions inventory 
every five years and also develops updated inventories in the interim, as necessary. The most recent community 
GHG inventory was completed in 2013 as part of the comprehensive 2010 Lower Fraser Valley Air Emissions 
Inventory and Forecast and Backcast (See Appendix A). This report includes the GHG trends for Metro Vancouver 
between 1990 and 2010, a forecast of GHG emissions to 2030, and also shows the percent contribution of major 
GHG sources in the region. The corporate GHG inventories are updated annually and reported to the B.C. 
government as part of Metro Vancouver’s commitment under the B.C. Climate Action Charter. Corporate GHG 
trends have also been tracked on a regular basis (see Appendix B). 

The attached spreadsheet provides information on Metro Vancouver’s efforts to monitor and verify energy and 
emissions reductions associated with climate actions outlined in Milestone 4. Where possible, the spreadsheet 
shows measured and verified reductions and other completed and ongoing projects provide qualitative measures 
of success if no emissions data are currently available. In following years, Metro Vancouver will aim to provide 
emissions reductions numbers for an increasing number of its climate actions.  

In order to improve the ability to report energy and emissions data for projects a number of enhancements are 
underway (as detailed in the attached spreadsheets) to build on the inventories and better track performance, 
including: 

Community Emissions 
• Geographical Air Emissions Inventory Application (GAEIA) (community energy/emissions) 
 
Corporate Emissions 
• Corporate Sustainability Indicators / Dashboard 
• Fuel Card / Tracking Software  
 

Community Engagement and Participation 

Community members and specific stakeholder groups have been involved at all stages of program development 
and implementation. This includes staff from departments across Metro Vancouver and its member 
municipalities. For example, between 2010 and 2013 more than 500 businesses have participated in Metro 
Vancouver’s Small and Medium-Sized Enterprise GHG Reduction Program. Similarly, over 20 businesses agreed to 
be hosts for 67 publically-accessible electric vehicle charging points. Through Metro Vancouver Sustainability 
Breakfasts, Future of the Region: Sustainability Dialogues, and the Sustainability Congress, over 700 members of 
the public have been able to learn about and provide valuable input into regional climate change initiatives.  
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As a regional government, member municipalities have been our key partners on most projects.  Through their 
own Community Energy and Emissions Plans (CEEPs), municipalities are engaging their own residents and 
businesses to help meet municipal energy and emissions targets which also cumulatively contribute to regional 
goals.  

Metro Vancouver staff regularly provides updates and receives direction from Metro Vancouver’s Board and 
Committees.  These reports also provide an opportunity for the public to comment on our programs and policy 
directions. There have been numerous reports to the Metro Vancouver Board and Committees related to energy 
and emissions. To search for any report, please use the following link, 
http://www.metrovancouver.org/boards/Pages/BoardsCommittees.aspx. 

 

Appendices 

Appendix A: 2010 Lower Fraser Valley Air Emissions Inventory and Forecast and Backcast  

Appendix B: Metro Vancouver 2010 Corporate Greenhouse Gas Emissions Inventory 

Appendix C: Report to Metro Vancouver Board to Adopt Regional GHG Targets, 2008 

Appendix D: Report to Metro Vancouver Board to Sign BC Climate Action Charter, 2007 

Appendix E: Metro Vancouver Integrated Air Quality and Greenhouse Gas Management Plan, 2011 

Appendix F: Metro Vancouver Corporate Climate Action Plan, 2010 

Appendix G: Metro Vancouver Corporate and Community Climate Actions List, Milestones 4 & 5 

http://www.metrovancouver.org/boards/Pages/BoardsCommittees.aspx


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
2010 Lower Fraser Valley Air Emissions Inventory and Forecast and Backcast 



 

 
2010 Lower Fraser Valley Air 
Emissions Inventory and 
Forecast and Backcast  

September 2013 

Final Report and Summarized Results 



 

 

The 2010 emissions inventory and forecast and backcast for the Canadian portion of the airshed were 
prepared by Metro Vancouver, with the exception of the 2010 ocean-going vessels emissions inventory and 
the volatile organic compounds emissions inventory, both of which were prepared by SNC-Lavalin under 
contract with Environment Canada and the railway and locomotive emissions inventory which was prepared by 
SNC-Lavalin under contract with Port Metro Vancouver. Emissions data for Whatcom County was obtained 
from US EPA’s National Emissions Inventory Database, Northwest Clean Air Agency, Puget Sound Clean Air 
Agency and Washington Department of Ecology. 

We would like to acknowledge the contributions of the following agencies in developing this emissions 
inventory and forecast / backcast: 

 Agriculture Canada 

 AirCare 

 BC Lung Association 

 BC Ministry of Agriculture 

 BC Ministry of Environment 

 BC Ministry of Forests and Lands and Natural 

Resource Operations 

 BC Stats  

 Environment Canada 

 Fortis BC 

 Fraser Valley Regional District 

 Insurance Corporation of British Columbia 

 Municipal Fire Departments 

 Northwest Clean Air Agency 

 Port Metro Vancouver 

 Statistics Canada 

 TransLink 

 Vancouver Airport Authority 

 Washington Department of Ecology 

 

 

Questions on the report should be directed to: 

Metro Vancouver 
Air Quality Policy and Management Division 

4330 Kingsway, Burnaby, BC V5H 4G8 
(604) 432-6200; AQInfo@metrovancouver.org 

www.metrovancouver.org 
 

Disclaimer and Conditions: 

1. Permission is granted to produce or reproduce these data, or any substantial part of them, for personal, 
non-commercial, educational and informational purposes only, provided that the data are not modified or 
altered and provided that this disclaimer notice is included in any such production or reproduction. 

2. While the information in these data is believed to be accurate, these data and all of the information 
contained therein are provided “as is” without warranty of any kind, whether express or implied.  All 
implied warranties, including, without limitation, implied warranties of merchantability and fitness for a 
particular purpose, are expressly disclaimed by Metro Vancouver.  Metro Vancouver reserves the right to 
update data files from time to time and will not be held responsible for the validity of the archives 
maintained by other parties.  It is the user’s responsibility to ensure that the data is up-to-date and to 
follow-up with Metro Vancouver should any questions related to the data arise. 

3. The information provided in these data is intended for educational and informational purposes only.  These 
data are not intended to endorse or recommend any particular product, material or service provider nor is 
it intended as a substitute for engineering, legal or other professional advice.  Such advice should be sought 
from qualified professionals. 

 
Cover Photo Courtesy of Port Metro Vancouver 

mailto:AQInfo@metrovancouver.org
http://www.metrovancouver.org/


 

2010 Lower Fraser Valley Air Emissions Inventory Forecast and Backcast i 

Table of Contents 

LIST OF ACRONYMS .......................................................................................................................................................... II 

SECTION A – INTRODUCTION ........................................................................................................................................... 1 

WHAT IS THE STUDY AREA? ........................................................................................................................................................ 1 
WHAT EMISSIONS ARE INVENTORIED? ........................................................................................................................................... 2 

Common Air Contaminants .............................................................................................................................................. 2 
Greenhouse Gases ............................................................................................................................................................ 2 

SOURCES OF EMISSIONS ............................................................................................................................................................. 2 
FORECAST AND BACKCAST ........................................................................................................................................................... 3 

SECTION B – RESULTS BY POLLUTANT .............................................................................................................................. 4 

Nitrogen Oxides (NOx) ...................................................................................................................................................... 4 
Particulate Matter (PM) ................................................................................................................................................... 5 
Sulphur Oxides (SOx) ......................................................................................................................................................... 7 
Volatile Organic Compounds (VOC) ................................................................................................................................. 8 
Ammonia (NH3) ............................................................................................................................................................... 9 
Smog-Forming Pollutants (SFP) ...................................................................................................................................... 10 
Carbon Monoxide (CO) ................................................................................................................................................... 11 
Greenhouse Gases (GHGs) ............................................................................................................................................. 12 
Carbon Dioxide (CO2) ...................................................................................................................................................... 13 
Methane (CH4)................................................................................................................................................................ 13 
Nitrous Oxide (N2O) ........................................................................................................................................................ 13 

SECTION C – RESULTS BY GEOGRAPHIC REGION ..............................................................................................................14 

Pollution is related to population ................................................................................................................................... 14 
A few big sources can have a significant impact ............................................................................................................ 14 
A different emissions profile in the FVRD ....................................................................................................................... 14 
Greenhouse gas emissions vary with density and per capita ......................................................................................... 15 

SECTION D – CONCLUSIONS ............................................................................................................................................16 

SMOG-FORMING POLLUTANTS .................................................................................................................................................. 16 
GREENHOUSE GASES ............................................................................................................................................................... 16 

  



 

2010 Lower Fraser Valley Air Emissions Inventory Forecast and Backcast ii 

List of Acronyms 

 

BC  British Columbia 

CH4   Methane 

CO   Carbon Monoxide 

CO2   Carbon Dioxide 

CO2e  Carbon Dioxide Equivalent 

DPM  Diesel Particulate Matter 

ECA  Emission Control Area 

FVRD  Fraser Valley Regional District 

GHG   Greenhouse Gas 

LFV   Lower Fraser Valley 

NH3  Ammonia 

NO2  Nitrogen Dioxide 

NOx   Nitrogen Oxides 

N2O   Nitrous Oxide 

PM   Total Particulate Matter, also referred to as TSP, Total Suspended Particulate 

PM10   Inhalable Particulate Matter, particles smaller than 10 microns in diameter 

PM2.5   Fine Particulate Matter, particles smaller than 2.5 microns in diameter 

SFP  Smog-Forming Pollutants 

SO2  Sulphur Dioxide 

SOx   Sulphur Oxides 

VOC   Volatile Organic Compounds
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Section A – Introduction 

 

The 2010 emissions inventory provides information 
on the types of air emission sources in the Lower 
Fraser Valley, their location and the amount of air 
contaminants emitted, for the year 2010.   

Like the emissions inventory, another essential tool 
in the air quality planning process is a forecast and 
backcast of emissions.  Emission backcasting 
involves revisiting previous emissions inventories 
and updating them for consistency with the 
current year inventory in terms of methodology 
and study area.  This allows for an equitable 
analysis of emission trends.   

Emission forecasting is the process of estimating 
future emissions by projecting changes in activity 
(growth or decline) combined with changes in 
emission rates or controls.  These changes could be 
influenced by technological advances, 
environmental regulations, process and control 
equipment deterioration, fuel formulations or 
other factors.  The forecast allows for an 
assessment of future air emissions and impacts of 

emission reduction measures. 

Together, the 2010 inventory and the forecast and 
backcast data can be used to identify where 
significant progress has been made in reducing 
emissions and where additional action is 
warranted.  This information is also essential for 
the development of Air Quality Management plans 
for the Lower Fraser Valley (LFV) airshed. 

This report provides the results of the 2010 Lower 
Fraser Valley airshed emissions inventory, as well 
as the forecast and backcast of the 2010 emissions 
inventory.  The backcast includes emissions 
inventories for 1990, 1995, 2000 and 2005, while 
the forecast presents emissions to the year 2030, 
in five-year increments.  

What is the Study Area? 

The 2010 emissions inventory and forecast and 
backcast has been compiled for the Lower Fraser 
Valley area of British Columbia (BC), encompassing 
virtually the entire Metro Vancouver region, the 

Figure 1: Lower Fraser Valley emissions inventory study area. 
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south-western portion of the Fraser Valley 
Regional District (FVRD) and Whatcom County in 
the State of Washington, which is representative of 
the United States portion of the Lower Fraser 
Valley airshed. 

This inventory and the forecast and backcast 
include estimated emissions for the entire Lower 
Fraser Valley International airshed.  In 2010, the 
international airshed had a combined population of 
about 2.86 million. 

What Emissions are Inventoried? 

Common Air Contaminants  

The common air contaminants addressed in this 
inventory include: 

• Carbon monoxide (CO) 

• Nitrogen oxides (NOx) 

• Total particulate matter (PM) 

• Inhalable Particulate Matter (PM10) 

• Fine Particulate Matter (PM2.5) 

• Sulphur oxides (SOx) 

• Volatile organic compounds (VOC) 

• Ammonia (NH3) 

Greenhouse Gases  

Greenhouse gases contribute to global climate 
change, a shifting of the world’s climate systems to 
wider extremes and variability.  Greenhouse gases 
included in the emissions inventory are: 

• Carbon dioxide (CO2) 

• Methane (CH4) 

• Nitrous oxide (N2O) 

Sources of Emissions 

The emissions inventory and forecast and backcast 
cover three main categories of emissions:  
industrial, area, and mobile sources.  Table 1 
defines these sources. 

Table 1: Emissions source categories, definitions 
and sub-categories 

Source Category Sub-Categories 

Industrial Sources 

Industrial sources are facilities or 
utilities operating under an air 
discharge permit, or in some 
cases a regulation issued by 
Metro Vancouver or the BC 
Ministry of Environment 
(BCMOE), or under a Solid 
Waste Management Plan 
authorized by BCMOE, or under 
the jurisdiction of the 
Washington State Department 
of Ecology or Northwest Clean 
Air Agency.  In general, these 
sources are large, stationary 
sources that release pollutants 
into the atmosphere. 

Bulk Shipping Terminals 

Chemical Manufacturing 

Electric Power 
Generation 

Heating / Cogeneration 
Utilities 

Metal Foundries and 
Metal Fabrication 

Non-metallic Mineral 
Processing Industries (e.g. 
cement plants) 

Paper and Allied Products 

Petroleum Products 

Primary Metal Industries 

Wood Products 

Concrete Batch Plants  

Miscellaneous Industrial 
Sources 

Area Sources 

Area sources are smaller, 
broadly distributed light 
industrial, commercial, 
institutional, residential, 
agricultural and naturally 
occurring sources that normally 
do not require an air discharge 
permit but may be regulated by 
other mechanisms.   

Agricultural Sources 

Vegetative Burning 

Fuel Distribution 

Natural Sources 

Chemical Products Use 
(Industrial, Commercial, 
and Consumer)(e.g. paints, 
solvents) 

Heating (e.g. homes and 
commercial space) 

Fugitive Dust (e.g. road, 
coal and construction) 

Waste (e.g. landfills, 
sewage and waste-to-
energy) 

Miscellaneous sources 
 

Mobile Sources 

Mobile sources are intended to 
be moved around, and typically 
involved in transportation of 
people and goods.  Some of 
these operate on roads and 
others off road. 

Light-Duty Vehicles 

Heavy-Duty Vehicles 

Aircraft 

Rail Locomotives 

Marine Vessels 

Non-Road Engines and 
Equipment (e.g. 
construction, lawn and 
garden) 
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Forecast and Backcast 

The forecast of 2010 emissions was performed 
under three growth rate scenarios: low, moderate 
and high growth. 

The forecasts use projections from numerous 
sources on variables such as changes in population, 
economy, kilometres travelled, fuel consumed and 
future growth.  The forecasts also incorporate all 
committed federal, provincial and regional 
activities and policy measures, as well as new 
emission sources.  Table 2 lists the policy measures 
quantified in the forecast. 
 
A number of additional policy measures and new 
sources were noted but not quantified for reasons 
such as uncertain implementation status, lack of 
data with which to estimate, and low impact.  
These policies and sources may have impacts on 
emissions levels in the future, and include: 

 BC Building Code Energy Requirements 

 BC Open Burning Smoke Control Regulation  

 New district energy systems 

 Federal Base Level Industrial Emission 
Requirements (BLIERs) 

 Heavy Duty Vehicles Retrofit Requirement 
(Provincial) 

In addition to the forecast, emissions were also 
backcast to 1990, in five-year increments.  This is 
to get a sense of trends in emissions over time in a 
way that allows for comparison of emissions in 
previous years to the current year.

Table 2: Forecasted policy measures and new 
sources 

Source 
Category 

Sub-Categories 

Industrial 
Sources 

Metro Vancouver (MV) permit changes  

New waste-to-energy facility (MV) 

Boiler and Heater Regulation (MV) 

Area 
Sources 

BC Carbon Tax (Provincial) 

Wastewater Systems Effluent Regulations 

(Federal) 

Boilers and Heaters Regulation (MV) 

Agricultural Boilers Regulation (MV) 

Dry Cleaning Regulations (Federal) 

Architectural Coatings Regulations 

(Federal) 

Automotive Refinishing Regulations 

(Federal) 

Woodstove Exchange Program (MV, 

FVRD) 

BC Landfill Gas Regulation 

Mobile 
Sources 

BC Carbon Tax (Provincial) 

Light Duty Vehicles Greenhouse Gas 
Regulation (Federal) 

Heavy Duty Vehicles Greenhouse Gas 
Regulation (Federal) 

Low Carbon / Renewable Fuel Standards 
(Federal / Provincial) 

Cold Ironing for Cruise Ships (Federal) 

New Aircraft NOx Standards (Federal) 

Tier 3/4  Locomotive Engine Emission 
Standards (Federal)  

Sulphur in Non-Road Diesel Fuel (Federal) 

Sulphur in Gasoline (Federal) 

Emission Control Area (ECA) (Federal) 

Tier 4 Non-Road Standards (Federal) 

Non-Road Diesel Engine Bylaw (MV) 

New and Expanded Coal Terminals 

Marine vessel activity related to 
projected growth in shipping 

AirCare Program (until 2014, after which  
emissions testing ends for light-duty 
vehicles) 

 
For more information on policy measures and 
sources included in the forecast, contact 
AQInfo@metrovancouver.org. 
 

mailto:AQInfo@metrovancouver.org
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Section B – Results by Pollutant  

 

This section contains summary information by 
pollutants inventoried for 2010 and backcast and 
forecast years. 

Nitrogen Oxides (NOx)  

Nitrogen oxides (NOx) are formed when fuel is 
burned at high temperatures, like in an engine or 
boiler.  Under certain weather conditions, NOx can 
react with other chemicals to form ground-level 
ozone, secondary particulate matter and acid rain.  
NOx can irritate the lungs and lower resistance to 
respiratory infections.  NOx includes NO and NO2, 
and the convention is to report NOx on the basis of 
the molecular weight of NO2. 

In 2010, NOx emissions were dominated by mobile 
sources, namely cars and trucks (onroad), non-road 
equipment and marine vessels.  Natural gas use in 
homes, offices and industry also play a role in NOx 
emissions. 

NOx emissions decline from 1990 through to 2020 
and then are projected to level off.  The role of 
light-duty vehicles has declined over time largely 
due to improved vehicle emission standards and 
the AirCare vehicle inspection and maintenance 
program.  The relative role of marine vessels is 
increasing and by 2015, marine vessels are 
projected to become one of the dominant sources 
of NOx.  The anticipated increase in marine 
emissions is due to projected growth in shipping.  
This growth will be mitigated over time with the 
implementation of the North American Emission 
Control Area (ECA), which will result in steady 
improvements in NOx emissions from marine 
vessels by 2030. 

For more on nitrogen oxides, see 
www.metrovancouver.org/services/air/Documents/NOxFactsheet.pdf. 

 

Figure 2: NOx Emissions Trends and Percentage 
Distribution across Sectors 
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Particulate Matter (PM) 

Particulate matter includes dust, dirt, soot, smoke, 
and liquid droplets, which are emitted from 
sources like windblown dust, the burning of fuel, 
industries such as coal and grain handling, and 
travel on roads.  Particulate matter is characterized 
by its size, as different size fractions have different 
impacts and sources.  The most common size 
fractions are total particulate matter (all sizes), 
PM10 and PM2.5. 

Total Particulate Matter 

Total particulate matter (PM) is made up of 
particles of all sizes.  Important sources of total PM 
include construction and demolition dust, tilling 
and wind erosion of agricultural land, industrial 
activities and residential wood burning.  

Inhalable Particulate Matter, PM10 

PM10 refers to particles smaller than 10 microns.  In 
comparison, a human hair is about 50 to 100 
microns in diameter. PM10 is a mixture of 
constituents including nitrates, sulphates, and 
diesel particulate matter exhaust.  PM10 may be 
solid particles or liquid droplets.   

Significant sources of PM10 include construction 
and demolition dust, residential wood heating, 
industrial activities and wind erosion of agricultural 
land.   

Fine Particulate Matter, PM2.5 

PM2.5 refers to particles smaller than 2.5 microns.  
They can be breathed deep into the lungs and 
contain substances that are particularly harmful to 
human health.  Scientific studies have linked these 
small particles to premature death, aggravated 
asthma, acute respiratory symptoms, and chronic 
bronchitis.  As well, PM2.5 scatters light in the 
atmosphere and reduces visual air quality. 

At this size fraction, residential wood heating is the 
dominant source, with industry and mobile sources 
as the second largest sources.   

Since 1990, PM2.5 emissions have decreased 
steadily.  Reductions from the petroleum refining 
and wood products sectors coupled with 
reductions from light and heavy-duty vehicles have 

driven the declining trend.  However, the forecast 
of PM2.5 emissions shows a steadily increasing 
trend from 2015 to 2030.  

Heating (primarily residential wood burning), the 
industrial sector and the other mobile source 
sector (e.g. non-road engines) continue to be the 
main sources of PM2.5 in the future.   

Figure 3: PM2.5 Emissions Trends and Percentage 
Distribution across Sectors 
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Road dust is a type of particulate matter made up 
of material that has been previously deposited on 
the travel surface such as mud and dirt track-out, 
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exhaust, tire debris, brake linings, pavement wear, 
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onto the streets.  Road dust is the single most 
significant source of PM.  It is also a primary 
contributor of PM10 emissions, but less so for PM2.5 
emissions, since road dust emissions tend to 
become less significant in the smaller size fractions 
than in the larger size fractions.  However, road 
dust emissions are not included in the PM 
estimates in this emissions inventory, given that a 
portion of road dust emissions are considered to 
be non-transportable, and are redeposited rather 
than being suspended in the air.   

Diesel Particulate Matter (DPM) 

Diesel engines emit a mixture of air pollutants, 
mainly composed of gaseous and solid matter.  The 
visible emissions in diesel exhaust are known as 
particulate matter, made up of carbon particles, as 
well as other gases that become visible as they 
cool.  Diesel particulate matter is a toxic air 
contaminant, with a potential to cause cancer and 
other adverse health effects.  In addition to 
particulate matter, emissions from diesel fueled 
engines include over 40 other cancer-causing 
substances.  

DPM emissions show a declining trend from 1990 
to 2030.  The decrease in emissions is a result of 
cleaner marine diesel fuels, more stringent engine 
emission standards for light and heavy-duty 
vehicles and non-road engines, and reductions due 
to Metro Vancouver’s bylaw for non-road diesel 
engines.  DPM emissions from marine and rail are 
projected to increase after 2015 due to increased 
activity in these sectors. 

For more on particulate matter and DPM, see 
www.metrovancouver.org/services/air/Documents/PMFactsheet.pdf. 

 

Figure 4: DPM Emissions Trends and Percentage 
Distribution across Sectors 
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Sulphur Oxides (SOx) 

Sulphur oxides (SOx) are a group of sulphur and 
oxygen compounds which, like NOx, are formed 
when fuel is burned. The major health effects of 
concern associated with exposure to high levels of 
SOx include effects on breathing, aggravation of 
existing respiratory and cardiovascular disease, and 
mortality.  SOx can also interact with other 
compounds in the air to form secondary particulate 
matter and can lead to acid rain formation.  SOx 
emissions include SO2 and SO4 (sulphate) but are 
reported on the basis of the molecular weight of 
SO2. 

Marine vessels, mainly ocean-going vessels in 
Metro Vancouver waters, are the largest 
contributor of SOx emissions in the airshed in 2010.  
The next largest contributor was the primary metal 
industry operating in Whatcom County.  The 
petroleum products industry is also a major 
contributor of SOx due to refineries operating on 
both sides of the Canada-US border. 

SOx emissions declined from 1990 to 2015, largely 
as a result of desulphurization of fuels, the 
shutdown of several Metro Vancouver refineries 
and reduced emissions from the cement plants.  

The projected decrease in SOx emissions is due to 
the implementation of the North American 
Emission Control Area (ECA), which takes effect in 
August 2012 and January 2015, in two stages. To 
some extent, electric shorepower facilities at 
Canada Place will also have some emissions 
reductions in the future. 

 

Figure 5: SOx Emissions Trends and Percentage 
Distribution across Sectors 

The main contributors of SOx emissions in the 
future include primary metals industries in 
Whatcom County and industrial sources such as 
the petroleum refining and marine vessels.  The 
forecast of these emissions takes into account a 
number of permit changes, activity levels and 
regulation implementation. 

For more on SOx, see 
www.metrovancouver.org/services/air/Documents/SO2Factsheet.pdf.  
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Volatile Organic Compounds (VOC) 

Volatile organic compounds (VOC) can react with 
NOx in the atmosphere to form ground-level ozone, 
a key constituent of smog.  Some VOC can also 
have a potential carcinogenic or toxic effect.   

There are three major sources of VOC in the 
region: chemical products use, natural sources / 
vegetation and light-duty cars and trucks.  
Historically, light-duty vehicles were the primary 
source of VOC, but this role is steadily declining 
due to improved vehicle emission regulations and 
implementation of the AirCare program in Metro 
Vancouver and the FVRD.  

In 2010, the chemical products sector (e.g. 
industrial, commercial, and consumer products 
such as paints, stains, varnishes, solvents, and 
thinners) became the main anthropogenic source 
of VOC, overtaking cars and light trucks.  In the 
future, chemical products use is projected to still 
be a significant source of VOC emissions, even with 
the federal government’s proposed regulations for 
volatile organic compounds in consumer and 
commercial products in place. 

 

Figure 6: VOC Emissions Trends and Percentage 
Distribution across Sectors 
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Ammonia (NH3) 

Ammonia is a colourless gas with a very sharp 
odour.  It is produced by animals, wastes, and 
fertilizer application.  NH3, along with SOx, NOx and 
some VOC, can react in the atmosphere to form 
secondary PM2.5, thus contributing to visual air 
quality impairment and the health effects 
associated with PM2.5. 

Almost all of the ammonia in the region comes 
from the agriculture sector (e.g. fertilizer 
application, poultry and cattle).  Other sources 
such as cars and light trucks and miscellaneous 
sources play smaller roles. 

NH3 emissions are projected to steadily increase 
from 2010 to 2030 due to an increase in 
agricultural activity, light-duty vehicle use, and 
increased loading on our wastewater treatment   
facilities. 

 

 

Figure 7: NH3 Emissions Trends and Percentage 
Distribution across Sectors  
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Smog-Forming Pollutants (SFP) 

The key components of smog are small particles 
(including secondary particulate matter that can 
form in the atmosphere in the presence of NOx, SOx 
and NH3) and ground-level ozone.  Ozone is a 
colourless and highly irritating gas that forms in the 
air when sunlight “cooks” the precursor pollutants 
(i.e. NOx and VOC) over urban areas especially on 
hot summer days.   

For more on ground-level ozone, see 
www.metrovancouver.org/services/air/Documents/GLOFactsheet.pdf. 

In order to provide a simplified, aggregate indicator 
of where “emissions” may be heading, we have 
summed the emissions of the principal “smog-
forming pollutants”, namely NOx, VOC, PM2.5, SOx 
and NH3.  These are the major contributors to the 
formation of ground-level ozone and fine 
particulate matter, and to the degradation of visual 
air quality.  In 2010 and previously, aside from 
natural sources, the main contributors to smog-
forming pollutants were cars and light trucks, 
followed by non-road engines, chemical products 
use and agriculture.   

The trend in smog-forming pollutant emissions 
decreases until 2020, after which emissions begin 
to rise.  By 2030, chemical products, industry and 
agriculture (shown under “other sources” in Figure 
8) overtake cars and light trucks and non-road 
engines as the largest anthropogenic sources.  The 
predominance of these sources is due to an 
expected growth in activity in these sectors, as well 
as emission reductions resulting from regulations 
on motor vehicles and non-road engines.  

 

Figure 8: SFP Emissions Trends and Percentage 
Distribution across Sectors 
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Carbon Monoxide (CO) 

Carbon monoxide (CO), a colourless and odourless 
gas, is formed when carbon material does not burn 
completely.  The main source is transportation, 
particularly motor vehicles and non-road engines 
and equipment.  CO is a health concern because 
elevated exposure can reduce the ability of the 
blood to carry oxygen to the heart, brain, and 
other tissues, resulting in impaired performance, 
respiratory failure, and death.  
 
Total CO emissions declined steadily from 1990 to 
2010.  This decline has resulted largely from the 
AirCare program and improved vehicle emission 
standards.   
 
A slight increase is expected between 2010 and 
2015, due to the end of emissions testing for light-
duty vehicles in the AirCare program.  Post-2020, 
CO increases steadily, almost entirely due to non-
road equipment (e.g. construction, agricultural, 
lawn and garden) use. 
 
 

Figure 9: CO Emissions Trends and Percentage 
Distribution across Sectors 
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Greenhouse Gases (GHGs) 

Some greenhouse gases occur naturally in the 
atmosphere, while others result from human 
activities. GHG emissions from human activity are 
believed to be shifting the world’s climate systems 
to wider extremes and have already warmed the 
earth’s average temperature by 1oC.   

The principal greenhouse gases for which 
emissions have been estimated in this inventory 
are carbon dioxide (CO2), methane (CH4), and 
nitrous oxide (N2O).  Other GHGs, namely 
hydrofluorocarbons, perfluorocarbons, and 
sulphur hexafluorides, have not been included in 
this report, as they are believed to be insignificant 
in the region, compared to CO2, CH4, and N2O.  
GHGs are expressed as CO2-equivalent (CO2e), 
which aggregates all GHGs based on the relative 
heat-trapping power (or global warming potential, 
GWP) of each pollutant compared against CO2.  For 
example, methane is 21 times as potent as CO2 and 
therefore would be expressed as 21 CO2e, while 
the GWP for N2O is 310 CO2e. 

The main contributors to total GHG emissions in 
the LFV are heating (e.g. buildings), cars and light 
trucks, the petroleum products sector (mainly 
refineries), the non-metallic mineral sector (mainly 
cement plants), heavy trucks and buses, and non-
road engines. 

In 2010, light-duty vehicles, industry and heating 
were the major sources of GHG emissions in the 
LFV.  Emissions from heating are projected to 
continue to climb to 2030, while GHG emissions 
from light-duty vehicles are projected to start 
declining due to new federal tailpipe standards. 
GHG emissions from the industrial sector continue 
to be a dominant source in the future. 

GHG emissions were highest in 2000, due in part to 
increased emissions from an electric power 
generation plant in Metro Vancouver.  GHG 
emissions from this facility were significantly lower 
in 2010 and projected to remain low in the future 
due to reduced operations. 

GHG emissions in the airshed are projected to 
decline from 2010 to 2015, and then increase 

Figure 10: Greenhouse Gas Emissions Trends and 
Percentage Distribution across Sectors  

between 2015-2030, primarily due to increasing 
population and greater economic activity. 

Although GHG emissions are steadily increasing, it 
is interesting to note that per capita GHG emissions 
are projected to decrease:  from about 6 tonnes 
per year in 2010 to about 5 tonnes in 2030 for 
Metro Vancouver; from about 8 tonnes per year in 
2010 to about 6 tonnes in 2030 for FVRD; and from 
about 32 tonnes per year in 2010 to about 25 
tonnes in 2030 for Whatcom County.  The 
difference in Whatcom County and Metro 
Vancouver-FVRD per capita GHG emissions is 
largely due to the greater presence of heavy 
industry in Whatcom County.  Emissions from the 
Whatcom County electric power generation, 
aluminum smelting and petroleum refining 
industries drive the per capita emissions upward.  

For more on GHGs, see 
www.metrovancouver.org/services/air/Documents/GHGFactsheet.pdf   
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Carbon Dioxide (CO2) 

Carbon dioxide (CO2) is released to the atmosphere 
when fuels (oil, natural gas, coal, wood and 
plastics) are burned.  In Metro Vancouver and 
FVRD, the main contributors of CO2 are heating 
(e.g. buildings) and cars and light trucks.  CO2 is 
also released from certain industrial processes 
through chemical reactions that do not involve 
combustion, for example, the production of 
mineral products such as cement, the production 
of metals such as iron and steel, and the 
production of chemicals.   Metro Vancouver also 
has significant emissions from cement plants and 
petroleum refining.  In Whatcom County, the main 
contributors are petroleum refining, electric power 
generation and aluminum smelting. 

In 2010, light-duty vehicles, industry and heating 
were the major sources of CO2 emissions in the 
LFV.  CO2 emissions in the airshed are projected to 
decline to 2015, and then increase between 2015-
2030, primarily due to a growing population and 
increased economic activity (e.g. more driving, 
building heating / cooling requirements).  By 2030, 
industry will be the dominant emission source, 
followed by light-duty vehicles.  The reduced share 
of light cars and trucks is a result of new tailpipe 
standards that improve fuel economy in new 
vehicles. 

Historically, emissions of CO2 were highest in 1995 
and 2000, due in part to significant emissions from 
an electric power generation plant in Metro 
Vancouver.  CO2 emissions from this facility were 
significantly lower in 2010 and projected to remain 
low in the future due to decreased operations. 

Methane (CH4) 

Methane (CH4) is emitted during the production 
and transport of natural gas and from the 
decomposition of organic wastes in municipal solid 
waste landfills and the raising of livestock. Mobile 
and industrial sources make minor contributions. 

In 2010, the two dominant sources of methane in 
the region were cattle and landfills.  Historically, 
these two sources made roughly equal 
contributions to CH4 emissions.  As landfill 
emissions decrease in the future, largely due to 
improved landfill gas collection at the City of 
Vancouver’s landfill in Delta and decreased 
anaerobic activity at decommissioned landfills, 
agricultural sources play a more dominant role.  
Whatcom County emissions are projected to 
remain unchanged in the future, reflecting more or 
less the same agricultural activity. 

Nitrous Oxide (N2O) 

Nitrous oxide (N2O) is mostly emitted from 
agricultural activities and the combustion of fossil 
fuels in motor vehicles and non-road equipment.   

N2O emissions declined from 2005 to 2010, and are 
projected to remain fairly steady with slight growth 
through 2030.  The impact of emissions from light-
duty cars and trucks is expected to decrease 
between 2010 and 2030, due to more stringent 
emission standards, while the emissions share of 
non-road equipment is expected to increase over 
this time.  
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Section C – Results by Geographic Region 

 

Where emissions occur is often as important as the 

amount of emissions that are released.  Examining 

emissions spatially allows us to draw different 

conclusions about the state of air quality in the 

region.  

The figure below represents emissions on a per 

land area basis within municipalities; darker 

shading represents a higher emissions “intensity” 

for the respective municipality.  These simple 

images highlight the differences in emissions by 

location.  

 

 

 

Figure 11: Municipal emissions intensity (total 
municipal emissions divided by populated land 
area).  

Pollution is related to population 

Since emissions for many air pollutants are 

combustion based, and level of combustion activity 

is linked to population and economic activity, it is 

not surprising that there is an increase in emissions 

with density.  This is evident with pollutants such 

as NOx, VOC, PM and CO2. 

 
 
A few big sources can have a 
significant impact  

For some pollutants, a particularly significant 
source can dominate an entire municipality’s 
emissions.  This effect is apparent with SOx, which 
is dominated by marine shipping using high sulphur 
bunker fuels and industrial activities.  This is 
especially the case in Burnaby and Whatcom 
County, as well as in areas adjacent to intense 
shipping activities, such as Delta and the Burrard 
Inlet.   

A different emissions profile in the 

FVRD 

With a lower population density and dominance of 
agriculture instead of industry, the emissions 
profile of the Fraser Valley Regional District is 
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somewhat different than that of Metro Vancouver.  
In general, emissions are lower in the FVRD, which 
is less populated and industrialized; however, 
ammonia emissions from agricultural activities are 
significantly higher than those in Metro Vancouver.   

For greenhouse gases, it is meaningful to examine 
emissions by land area and by population.  Figure 
12 illustrates these comparisons.  

 

 

 

 

 

Greenhouse gas emissions vary with 

density and per capita 

Comparing the two maps in Figure 12 leads us to 
several conclusions.  First, like many pollutants, 
more greenhouse gas emissions result from more 
population and more economic activity.  Not 
surprisingly, therefore, the map on the left shows 
that the highest density of emissions occurs in the 
most densely populated areas of the region.   

When CO2e is adjusted on a per capita basis (map 
on the right), we see a different picture.  Whereas 
municipalities with high population densities had 
high overall emissions of CO2e, the per capita 
emissions drop.  There appears to be a trend 
where areas with low density have some of the 
highest per capita emissions of CO2e, likely 
influenced by longer commute distances and 
differences in building stock. 

 
  

Figure 12: Municipal emissions intensity (total municipal emissions divided by populated land area) (left) and 
municipal per capita emissions (total municipal emissions divided by number of residents) (right). 
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Section D – Conclusions 

An analysis of the past and current emissions 
inventory data and forecast data indicates a few 
key findings:  
 

Smog-Forming Pollutants 
• In 2010, light-duty vehicles were the 

largest source of smog-forming pollutants, 
followed by non-road equipment, chemical 
products usage and agriculture.  Overall, 
smog-forming pollutants show a declining 
trend until 2020, after which emissions begin 

to rise.  By 2030, chemical products usage 
is projected to be the largest source of 
smog-forming pollutants.   

• NOx emissions are projected to decline 
from 2010 to 2020 and then level off.  The 
decline in emissions is primarily due to 
strict vehicle emission standards.  

• There was a substantial decrease in PM2.5 

emissions between 1990 and 2010, due to 
reduced emissions from mobile and 
industrial sources.  However, PM2.5 emissions 
are projected to increase between 2020 and 
2030 due to expected increases in emissions 
from industrial sources, residential wood 
burning and area sources (e.g. heating, 
construction) driven by growth in population 
and increased economic activity. 

• SOx emissions declined substantially 
between 1990 and 2005.  This was due to 
desulphurization of fuels for motor vehicles, 
improved emissions control at refineries in 
Metro Vancouver and Whatcom County, and 
reduced production at the smelter in 
Whatcom County (which subsequently 
increased production in 2010).  Marine 
vessels were the most significant source of 
SOx emissions in 2005-2010; however, due 
to the implementation of the North 
American Emission Control Area on August 
1, 2012 and further regulated improvements 
in fuel quality on January 1, 2015, emissions 
from this sector are projected to decrease 
significantly from 2010 to 2020 and then 

increase slightly due to growing marine 
activity. 

• VOC emissions show a declining trend until 
2020, after which the emissions are 
projected to increase due to an increase in 
emissions from chemical products use. 

• NH3 emissions are projected to continue to 
increase in the future.  Agricultural activities 
such as manure management, livestock and 
fertilizer application are the major 
contributors. 

• DPM emissions show a declining trend from 
1990 to 2030.  The decrease in emissions is 
due to cleaner diesel fuels, more stringent 
engine emission standards for both light and 
heavy-duty vehicles and non-road engines, 
and reductions due to Metro Vancouver’s 
bylaw for non-road diesel engines.  DPM 
emissions from marine and rail are projected 
to increase after 2015 due to increased 
activity in these sectors. 
 

Greenhouse Gases 
• In Metro Vancouver and FVRD, on-road 

vehicles and heating (e.g. buildings) are the 
two major sources of greenhouse gas 
emissions.  Two cement plants also 
contribute significantly to GHG emissions in 
Metro Vancouver.  In Whatcom County, 
industrial sources such as refineries, the 
aluminum smelter and power plants are the 
most significant sources of GHG emissions.  

• GHG emissions increased steadily between 
1990 and 2000 in Metro Vancouver. In 2010, 
there were some reductions in GHG 
emissions due to reduced production at an 
electric power generation plant in Metro 
Vancouver and some reduction in fuel 
consumption (i.e. natural gas and gasoline) 
possibly due to rising fuel prices.  

• With the implementation of new tailpipe 
standards for GHGs, emissions from cars 
and trucks are projected to decline, with 
heating becoming the dominant source of 
GHG emissions by 2030 
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Metro Vancouver conducts an annual inventory of its corporate 

greenhouse gas (GHG) emissions, which provides detailed 

information about the climate impacts of its activities in each 

sector. Emissions of the three primary GHGs, carbon dioxide 

(CO2), methane (CH4) and nitrous oxide (N2O) are estimated in 

this report. CH4 and N2O emissions have been converted to 

CO2-equivalent (CO2E) emissions by using global warming 

potentials of 21 and 310, respectively. In 2010, Metro 

Vancouver’s GHG emissions from all operations totalled just 

over 253,350 tonnes CO2E, with the majority (95%) attributable 

to solid waste (Figure 1). 

 

Making Progress Towards Carbon Neutrality 
Metro Vancouver signed the B.C. Climate Action Charter in 

2007, committing to attain carbon neutrality in its operations. 

The GHG emissions that currently fall under the Charter include 

liquid waste management, drinking water supply, buildings and 

fleet operations (Figure 2). In 2010, the Charter emissions were 

estimated to be 9,548 tonnes CO2E, or approximately 4% of 

total corporate emissions. GHGs associated with rental housing 

and the final disposal of solid waste are not included in the 

Charter, but are part of Metro Vancouver’s corporate 

operations. Solid waste hauling is a contracted service that is 

currently excluded from the Charter, and is counted under the 

overall solid waste sector. However, emissions from solid waste 

hauling (which was about 8,500 tonnes CO2E in 2010) may be 

included in Metro Vancouver’s Charter emissions in future 

years.  

 

Trends in Climate Action Charter Emissions 

There were some changes in Metro Vancouver operations in 

2010 that affected corporate GHG emissions, including: a new 

location for disposal of biosolids that resulted in increased diesel 

fuel use from hauling, the addition of the Kathleen building to 

the Head Office complex, and the new Seymour-Capilano 

drinking water filtration plant. In addition, some variability in 

GHG emissions is expected  from year to year, due to factors 

such as differences in ambient summer temperatures (which 

affects space heating in buildings), precipitation (which affects 

waste water and drinking water flows), and solid waste 

management disposal decisions (which affects fuel use by the 

hauling fleet). Table 1 (over page) illustrates the change in GHG 

emissions from 2009 to 2010, as well as how each sector’s 

emissions in 2010 varied from the average of the previous 5 

years (2005-2009 inclusive).  

Figure 2. Trends in Metro Vancouver’s  
Climate Action Charter GHG emissions 

 (2005-2010, tonnes CO2E), by sub-sector (liquid 
waste, corporate fleet, water and buildings) 

Figure 1. Metro Vancouver’s 
GHG Emissions (tonnes CO2E)  

by Sector, 2005-2010 
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Table 1. 2010 GHGs by sector compared to 2009 and 5-year average 

Sector 2005-2009 avg. 
(t CO2E/yr) 

2009 GHGs 
(t CO2E) 

2010 GHGs 
(t CO2E) 

% Change from 2009 
(and from 5 yr. avg.) 

What has caused the changes in GHGs? 

Total Climate 
Action Charter  9,010 8,950 9,550  7% (6%) 

Increased provision of services and changes in 
liquid waste management operations 

- Liquid Waste 3,980 3,890 4,300 11% (8%) Increased diesel use from biosolids hauling 

- Corporate Fleet 3,370 3,400 3,300 -3% (-2%) Hybrid electric vehicles; right-sizing program 

- Drinking Water 890 830 1,060 27% (19%) Increased electricity use (new filtration plant) 

- Buildings 760 820 890 8% (16%) Addition of Kathleen Building at Head office; 
increased natural gas use in Parks 

Solid Waste 234,200 235,060 241,280 3% (3%) Slight increase in GHGs from solid waste 

Housing 2,640 2,510 2,530 1% (-4%) Energy efficiency measures implemented 

TOTAL: 245,840 246,520 253,360  3% (3%) Slight increase in overall GHG emissions 

 

Metro Vancouver’s Corporate Climate Action Plan 
To address its contribution to climate change, Metro Vancouver aims to reduce its GHG emissions as much as 

possible. Efforts are already underway throughout the organization to reduce emissions from existing activities, 

and to avoid additional emissions sources as the population grows and new services are added. In June 2010 

Metro Vancouver adopted its Corporate Climate Action Plan (CCAP). The purpose of the CCAP is to set out 

strategies and actions towards achieving Metro Vancouver’s commitment to corporate carbon neutrality and to 

adapt our corporate infrastructure and activities to the anticipated consequences of climate change. The four 

strategies that Metro Vancouver will pursue are as follows: 

• Reduce energy consumption (e.g., optimizing energy efficiency in utility systems, buildings, and fleet) 

• Switch to renewable energy (e.g., electric vehicles; solar hot water; small-scale renewable generation) 

• Maximize energy recovery (e.g., heat-recovery from waste-water; digester gas use) 

• Sequester and remove carbon (e.g., land application of biosolids; carbon storage on park lands). 

 

GHG Offsets through Solid Waste Management 
In setting a target for corporate GHG emissions, Metro Vancouver’s 

Board of Director’s recognized the importance of solid waste. Metro 

Vancouver has committed to go beyond the Climate Action Charter, 

and will address GHG emissions from all sectors, including solid waste 

and housing. Solid Waste emissions account for 95% of corporate 

GHG emissions. In 2010, the waste-to-energy facility (WTEF) 

generated significant amounts of electricity and produced steam that 

was used in a nearby industry, offsetting natural gas use. Figure 3 

shows the distribution of emissions produced and avoided) that were 

associated with solid waste in 2010. Proposed projects to further 

reduce GHGs from solid waste include: improvements to landfill gas 

collection from capped landfills (and beneficial use of captured gas), 

and diversion of organics from landfill to composting facilities. Both of 

these projects will reduce emissions of methane, a potent greenhouse 

gas with more than 20 times the global warming potential of CO2.  

Figure 3. GHG Emissions (tonnes CO2E) 
associated with solid waste in Metro 

Vancouver in 2010, including avoided 
emissions related to the Waste-to-Energy 

Facility (WTEF) 
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Board Meeting Date:  February 29, 2008 

 
To: Board of Directors 
 
From: Environment Committee 
 
Date: February 14, 2008 
 
Subject: Regional Greenhouse Gas Strategy Objectives 
 
Recommendation: 
 
That the Board:  
(a) Endorse, in support of provincial objectives and as a basis for development of regional 

and corporate plans, regional greenhouse gas reduction targets of 33% below 2007 
levels by the year 2020 and 80% below 2007 levels by 2050;   

(b) Direct staff to develop a rigorous regional greenhouse gas reduction and adaptation 
strategy and implementation timeline as a basis for consultation which will achieve the 
targets and addresses both regional sources of greenhouse gas emissions and Metro 
Vancouver’s corporate emissions. 

(c) Direct staff to support the strategy by economic analysis. 
(d) Direct staff, as a priority, to report in May 2008 on a strategy to reduce Metro Vancouver 

Corporate GHG emissions. 
 
 
At its February 12, 2008 meeting, the Environment Committee received the attached report 
titled “Regional Greenhouse Gas Strategy Objectives” and the accompanying presentations.  
The Committee amended the staff recommendation to include adaptation initiatives in the 
development of a regional greenhouse gas reduction strategy and requested that an 
economic analysis accompany consideration of the strategy.  Given the need for action, the 
Committee also requested that staff report as a priority on measures to reduce Metro 
Vancouver’s corporate GHG emissions.  
 
 
 
Attachments: 

1. Report dated January 31, 2008, titled “Regional Greenhouse Gas Strategy 
Objectives” 

2. Presentation on Metro Vancouver Corporate Greenhouse Gas Emission Reduction 
3. Presentation on Metro Vancouver Regional Greenhouse Gas Emission Reduction 

 
 
 
004594693 

 
 
 

Section E 3.2 



 

 
 

 
Environment Committee Meeting Date: February 12, 2008 

 
To: Environment Committee 
 
From: Ali Ergudenler, Senior Engineer and Eve Hou, Air Quality Planner 
 Policy and Planning Department 
 
Date: January 31, 2008 
 
Subject: Regional Greenhouse Gas Reduction Strategy Objectives 
 
Recommendation: 
 
That the Board:  

(a) Endorse, in support of provincial objectives and as a basis for development of 
regional and corporate plans, regional greenhouse gas reduction targets of 33% 
below 2007 levels by the year 2020 and 80% below 2007 levels by 2050;   

(b) Direct staff to develop a regional greenhouse gas reduction strategy as a basis for 
consultation which will achieve the targets and addresses both regional sources of 
greenhouse gas emissions and Metro Vancouver’s corporate emissions  

 
 
1. PURPOSE 
 
To seek approval from the Board to adopt regional greenhouse gas (GHG) reduction 
targets that align with those established by the provincial government, and direct staff to 
develop a strategy to achieve those targets. 
 
2. CONTEXT 
 
The Air Quality Management Plan (AQMP), adopted by the Board in October 2005, includes 
as one of its three primary goals: 
 

Minimize Greater Vancouver’s contribution to global climate change 
Climate change is occurring worldwide. Greater Vancouver has a global 
responsibility to reduce its greenhouse gas emissions, thereby minimizing its 
contribution to global climate change. 

 
Action 26 in the AQMP states that the GVRD is to: 
 

Establish a regional greenhouse gas emission reduction target and program 
objectives, and work with local governments on the development and 
implementation of greenhouse gas reduction initiatives. 

 
In May 2006, the Environment Committee received a staff discussion paper on GHG 
reduction measures and the range of possible reduction targets for the region.  In exploring 
the targets, the discussion paper sought to assign areas of government responsibility for 
implementing GHG reduction actions, given Metro Vancouver’s limited regulatory authority 
over some of the key sources of GHG emissions.  Analysis at the time was illustrative only 

Attachment 1 



Regional Greenhouse Gas Reduction Strategy Objectives 
Page 2 of 4 
Environment Committee Meeting Date: February 12, 2008 
 
as there was significant uncertainty about the willingness of different levels of government 
to take action. 
 
New Direction from Senior Levels of Government 
Much has happened in the past year to reduce the uncertainty around senior government 
involvement in this area. It may be fair to characterize 2007 as the “tipping point” in global 
public attitude towards climate change.  Fueled in part by extreme weather events, such as 
Hurricane Katrina, in part by the interest generated by Al Gore’s “An Inconvenient Truth”, 
and in part by release of a report by the Intergovernmental Panel on Climate Change 
(IPCC), public concern over climate change rose to new heights last year.   
 
Responding to this concern, both Provincial and Federal Governments made 
announcements in 2006/07 that demonstrated a new degree of commitment to reducing 
greenhouse gas emissions.   
 
The Federal Government announced a series of initiatives under their “ecoACTION” label, 
culminating in the April 2007 release of the Turning the Corner Plan: An Action Plan to 
Reduce Greenhouse Gases and Air Pollution.  The Clean Air Regulatory Agenda (CARA) is 
the cornerstone of the federal government’s efforts to address climate change and air 
pollution.  Although many elements are incentive-based and voluntary, of significance are 
mandatory reductions from specified large industrial sectors, mandatory fuel efficiency 
standards for motor vehicles, a requirement for renewable fuel content in gasoline and 
diesel, and new energy efficiency requirements for consumer and commercial products. 
 
Provincial announcements in early 2007 indicated a strong shift in focus towards climate 
change as the new top priority for BC.  In the 2007 Throne Speech, the BC Government set 
an aggressive greenhouse gas reduction target and announced a series of measures 
including new vehicle tailpipe emission standards, renewable fuel standard, and a new BC 
Green Building Code.  Shortly after, the Province issued the new Energy Plan and signed 
onto the Western Regional Climate Action Initiative (WRCAI), which paves the way for a 
regional cap and trade program.  
 
In November 2007, the Province of British Columbia passed the 2007 Greenhouse Gas 
Reduction Targets Act which puts into law GHG reduction targets of 33% below current 
levels by 2020 and 80% below current levels by 2050.  Also required is the development of 
interim targets for 2012 and 2016.  This legislation went into effect on January 1, 2008.  
Many member municipalities have endorsed the 33% BC reduction target, and at least one, 
the City of Vancouver, has adopted an identical target for their own jurisdiction. 
 
Greenhouse Gas Emissions in Metro Vancouver 
In December 2007, an updated inventory of Metro Vancouver’s greenhouse gas emissions 
for 2005, and forecasts to 2030, was completed.  This inventory showed that in 2005, the 
Metro Vancouver region emitted 15.6 million tonnes of GHGs.  As an urban area with limited 
heavy industry, the bulk of these emissions stemmed from vehicles and buildings (see 
figure below). In 2005, there was some reduction in GHG emissions due to reduced 
operation of the Burrard Thermal Generating Station and some reduction in fuel 
consumption due to rising fuel prices.  
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2005 GHG Emissions in Metro Vancouver 
(in tonnes and percent)

Cement Plants, 
2,028,591, 13%

Motor Vehicles, 
5,386,785, 36%

Buildings, 4,756,641, 
30% Aircraft, Marine, Rail 

and Nonroad 
Equipment, 

1,621,216, 10%

Misc, 214,172, 1%

Landfills, 344,295, 
2%

Electric Power 
Generation & WTEF, 

184,775, 1%

Other Point Sources, 
1,070,660, 7%

TOTAL = 15.6 
million tonnes

 
Forecasting 2005 emissions to 2030 showed GHG emissions: 
 Rising to 18.2 million tonnes by 2020 if unabated (high case); 
 Holding fairly steady at 15.9 million tonnes by 2020 with implementation of currently 

planned Federal and Provincial initiatives (moderate case); 
 Dropping to 11 million tonnes by 2020 if significant additional measures are 

implemented by Federal, Provincial and Local government (low case). 
 
These forecasts are shown in Attachment 1. 
 
Need for a Regional Greenhouse Gas Target 
The preliminary scenario analyses shown in Attachment 1 demonstrate that while the 
initiatives currently planned by the provincial and federal governments help stabilize 
emissions to 2005 levels, they are not enough to reduce emissions below 2005 levels within 
Metro Vancouver.  A significant number of additional measures are required to bring 
emissions down to target levels by 2020.   
 
Metro Vancouver intends to play its part in development of these additional measures and 
will undertake to draft a greenhouse gas reduction strategy to address GHG emissions from 
all sources within the region, as well as those sources that are corporately operated by 
Metro Vancouver.  Establishing a target is the first step of this strategy, as it is critical to 
have a measurable benchmark against which progress may be tracked.  The corporate 
component of the strategy has already been initiated with the Board’s signing of the Climate 
Action Charter in December 2007, which establishes a goal of carbon neutrality for Metro 
Vancouver’s corporate operations.  The recommendation presented in this report is 
intended to establish a benchmark for the regional element of the strategy. 
 
Metro Vancouver’s GHG reduction strategy will contain actions that the region can take to 
reduce emissions and which are directly within regional authority.  Many of the most direct 
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opportunities for GHG reductions at the regional level relate to regional growth and 
transportation planning, and community-scale clean energy.  However, this strategy will also 
acknowledge that Metro Vancouver’s authority over emission sources is limited and that a 
collaborative approach, involving senior government, industry and the public, is necessary 
to achieve regional GHG targets.  Metro Vancouver’s appropriate role will include: 

• advocating to senior government for more stringent regulations,  
• educating stakeholders and the public on measures to reduce GHG emissions and 
• collaborating with industry and business on voluntary actions.   

 
Finally, adoption of a regional GHG target consistent with BC’s target signals to the 
province that the region is supportive of BC’s ambitious efforts and that, as a leader in 
sustainability, Metro Vancouver seeks to play its part in this effort.  It also provides Metro 
Vancouver with a basis to work with senior levels of government for the additional measures 
required to meet these targets. 
 
3. ALTERNATIVES 
 
a) The Board may endorse regional greenhouse gas reduction targets of 33% below 2007 

levels by the year 2020 and 80% below 2007 levels by 2050, and direct staff to develop 
a regional greenhouse gas reduction strategy which will achieve the targets.  The 
strategy will address both regional sources of greenhouse gas emissions and Metro 
Vancouver’s corporate emissions. A draft strategy will be used as the basis for 
consultation with stakeholders and the public.  This is the recommended course of 
action as it follows through on Air Quality Management Plan goals, supports provincial 
objectives and signals Metro Vancouver’s intent to play a significant role in addressing 
the issue of climate change. 

b) The Environment Committee may direct staff to refine the proposed regional 
greenhouse gas reduction targets and bring back a revised draft for further 
consideration. 

c) The Environment Committee may receive this report for information and take no further 
action at this time. 

 
4. CONCLUSION 
 
This past year has heralded significant activity on the climate change front by senior levels 
of government.  In addition to new policies, in November 2007, the BC Government 
legislated greenhouse gas reduction targets of 33% from current levels by 2020 and 80% 
from current levels by 2050.  New initiatives and action from the federal and provincial 
government will be of significant benefit to Metro Vancouver’s efforts in this area, given that 
our previous efforts have been hindered by a lack of direct regulatory authority for many of 
the key sources of greenhouse gas emissions in the region. There is clearly a need for local 
governments to not only support senior government initiatives, but also to supplement them 
with additional measures, using the tools at their disposal.  Adopting a regional GHG 
reduction target consistent with the Provincial target demonstrates Metro Vancouver’s 
support for the Province’s goal, encourages additional actions, and facilitates progress 
monitoring. 
 
Attachment: 
Forecast Greenhouse Gas Emissions in Metro Vancouver under Three Scenarios (1990-2030) 



 

 
 
Forecast Greenhouse Gas Emissions in Metro Vancouver 
under Three Scenarios (1990-2030) 

Forecast GHG Emissions for Metro Vancouver with No Controls

-

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

1990 1995 2000 2005 2010 2015 2020 2025 2030

Motor Vehicles Aircraft, Marine, Rail and Nonroad Equipment Buildings
Landfills Misc Electric Power Generation & WTEF
Cement Plants Other Point Sources TOTAL

15.6 MMT 
in 2005

18.2 MMT if 
unabated

 
Forecast GHG Emissions For Metro Vancouver with Planned GHG Reductions In Place

-

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

1990 1995 2000 2005 2010 2015 2020 2025 2030

Motor Vehicles Aircraft, Marine, Rail and Nonroad Equipment Buildings
Landfills Misc Electric Power Generation & WTEF
Cement Plants Other Point Sources TOTAL

15.6 MMT in 
2005

15.9 MMT with 
planned 
controls
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Forecast GHG Emissions For Metro Vancouver with Additional GHG Reductions

-

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

1990 1995 2000 2005 2010 2015 2020 2025 2030

Motor Vehicles Aircraft, Marine, Rail and Nonroad Equipment Buildings
Landfills Misc Electric Power Generation & WTEF
Cement Plants Other Point Sources TOTAL
Target

15.6 MMT 
in 2005

10.5 MMT with 
additional 
controls

BC -33% Target 
10.5 MMT
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APPENDIX D 
Report to Metro Vancouver Board to Sign BC Climate Action Charter, 2007 



 
 

GVRD Board Meeting Date: November 23, 2007 
 

To: GVRD Board 
 
From: Environment Committee 
 
Date: November 14, 2007 
 
Subject: BC Climate Action Charter 
 
Recommendation: 
 
That the Board  

a) Sign the British Columbia Climate Action Charter.  This action is consistent with 
many of Metro Vancouver’s current activities and goals and supportive of Provincial 
and other local government actions; and  

b) Direct staff to develop and report further on strategies and implementation actions 
that go beyond “carbon neutral”, including addressing the greenhouse gas 
implications of Metro Vancouver’s solid waste management.  The Charter goals, 
while not legally binding, are achievable and do not preclude Metro Vancouver from 
pursuing more aggressive targets as a demonstration of leadership in this area.   

 
 
At its November 13, 2007 meeting, the Environment Committee discussed the attached 
report dated October 31, 2007, titled “BC Climate Action Charter”.  The report 
recommendation was amended as indicated above. 
 
 
Attachment: 
Report dated October 31, 2007, titled “BC Climate Action Charter”. 
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Environment Committee Meeting Date: November 13, 2007 

 
To:  Environment Committee 
 
From:  Roger Quan, Air Quality Policy and Management Division Manager 
  Policy and Planning Department 
  
Date:    October 31, 2007 
 
Subject: BC Climate Action Charter 
 
Recommendation:  
 
That the Board: 
a) Sign the British Columbia Climate Action Charter dated September 26, 2007;  
b) Direct staff to develop and report further on strategies and implementation actions that 

go beyond “carbon neutral”, including addressing the greenhouse gas implications of 
Metro Vancouver’s solid waste management. 

 
 
1. PURPOSE 
 
To provide information on the BC Climate Action Charter and analyze the implications for 
Metro Vancouver of becoming a signatory to the Charter. 
 
2. CONTEXT 
 
On September 26, 2007, 63 BC local governments signed the BC Climate Action Charter 
(“Charter”) at the annual Union of BC Municipalities (UBCM) convention.  These signatories 
include seven Metro Vancouver municipalities and ten regional districts, including the Fraser 
Valley Regional District (FVRD).   
 
The Charter is a tri-partite agreement involving the Province of British Columbia, UBCM and 
each individual signatory local government.  Although not legally binding, its aim is to 
prompt local government action on reduction of greenhouse gas (GHG) emissions both 
within its corporation operations and the community as a whole.  The Charter recognizes 
that local governments need to play an active role in supporting the Provincial target of 33% 
reduction in GHG emissions by 2020.  
 
The Charter commits local government signatories to developing strategies and taking 
action to achieve three key goals: 

1. Achieve carbon neutrality in corporate operations by 2012; 
2. Measure and report community GHG emissions; 
3. Create complete, compact, more energy efficient communities, using available 

tools. 
 
In addition, local governments may also specify additional commitments in an appendix to 
the Charter. This addendum is particularly relevant for local governments that have already 

ATTACHMENT 
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developed or undertaken GHG reduction plans or projects, such as green building 
programs, green purchasing policies, fleet improvements, etc. 
 
The implications of signing on to the Charter, specifically with respect to the three goals, are 
examined below. 
 
Achieving Carbon Neutral Corporate Operations by 2012 
In 2007, staff prepared an updated inventory1 of corporate greenhouse gas emissions.  The 
intent of the inventory was to establish a baseline for Metro Vancouver’s corporate GHG 
footprint and identify opportunities for GHG reductions.  Corporate GHG emissions include 
both direct and indirect sources, where: 

• direct emissions are those that originate from sources that are owned or controlled by 
the corporation, such as fuel combustion in fleet vehicles or boilers, and methane 
from landfills and liquid waste operations; and  

• indirect emissions are those associated with energy that is purchased by Metro 
Vancouver for use in its facilities, such as electricity. 

 
According to the 2005 
corporate inventory, GHG 
emissions from Metro 
Vancouver operations, 
including solid and liquid waste 
management facilities, 
buildings, and fleet vehicles, 
were about 301,000 tonnes2. 
However, the Climate Action 
Charter specifically excludes 
GHG emissions from solid 
waste facilities regulated under 
the Environmental 
Management Act.  Excluding 
these emissions, which 
account for over 85% of Metro 
Vancouver’s corporate 
inventory, total GHG emissions 
for the purposes of the Charter 
are estimated at 38,300 
tonnes, as shown in the figure 
to the right. 
 
Of this total, 68% is from liquid waste facilities, which include vented digester gas, natural 
gas combustion and electricity use.  Electricity and natural gas use in buildings and facilities 
make up the next largest slice, followed by fleet emissions, and power use for water supply. 
 
To achieve a “carbon neutral” goal, Metro Vancouver would have to reduce its net corporate 
GHG emissions to zero, through a combination of: 

i. Reducing emissions by using fuel and energy more efficiently, and 
ii. Offsetting the remaining emissions by generating or recovering energy from 

corporate utility operations. 

                                                
1 A corporate GHG inventory was previously compiled for the year 1997. 
2 Total GHG emissions expressed as CO2-equivalent emissions; excluding emissions from burning of biomass, which is 
considered carbon neutral under Intergovernmental Panel on Climate Change (IPCC) convention. 

2005 Corporate GHG Emissions 
(within scope of Climate Action Charter)

buildings & 
facilities, 

5,975 t, 16%

corporate 
fleet, 3,332 t, 

9%

water supply 
operations, 
2,859 t, 7%

liquid waste 
operations, 

26,142 t, 
68%TOTAL = 38,300 tonnes CO2-e
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Under the Sustainable Region Initiative, staff has also compiled data in 2007 on energy use 
within Metro Vancouver operations and identified opportunities for energy recovery and 
generation.  This was done concurrent with the development of the corporate GHG 
inventory. A number of initiatives are already underway to use fuel and energy more 
efficiently, including improvements at wastewater treatment plants, pump stations, corporate 
vehicles and buildings.  Some energy projects have already been implemented or planned, 
including biogas recovery and use at wastewater treatment plants (WWTPs) and the 
generation of electricity at the Metro Vancouver waste-to-energy facility (WTEF). 
 
Based on preliminary analysis, it appears that the BC Climate Action Charter goal of carbon 
neutrality is achievable for Metro Vancouver operations.  In fact, if carbon credits from the 
current Metro Vancouver WTEFs are deemed to be eligible energy offsets, corporate 
operations already achieve carbon neutrality.  There is some question as to whether energy 
recovery from solid waste is eligible given that solid waste GHG emissions are excluded 
from the baseline. Staff have requested and are awaiting clarification from the Province and 
UBCM on the types of offsets that are eligible for inclusion under the Charter. 
 
Even without the WTEF component, there is clear potential to achieve carbon neutrality in 
the medium term (e.g. by 2012) and exceed it in the long term (e.g. 2020), through some 
combination of the following: 

• Aggressive mitigation in the form of a more sustainable vehicle fleet, enhanced 
methane capture at landfills, and energy conservation efforts in buildings and 
facilities. 

• Reduced energy consumption through enhanced utilization of waste heat and biogas 
from utilities and sewers, increased energy production from waste-to-energy facilities 
(WTEF) and new hydroelectric generation. 

 
Also available are purchased offsets such as BC Hydro Green Power Certificates and 
contributing to the BC Carbon Trust Fund3. 
 
Measuring and Reporting Community GHG Emissions 
In addition to estimating corporate greenhouse gas emissions, Metro Vancouver has been 
regularly tracking region-wide (i.e. community) GHG emissions, along with common air 
contaminants (CACs), since 1995.  These inventories are updated every five years and are 
publicly available as a means of reporting out to the community.  The update for year 2005 
is currently near completion. 
 
Creating Complete, Compact, Energy Efficient Communities 
The third goal of the Charter is consistent with the objectives of the Livable Region Strategic 
Plan (LRSP) for compact, complete communities.  A review of the LSRP is currently 
underway with plans to adopt a new Regional Growth Strategy (RGS) in 2008.  The RGS 
will specifically address GHG emissions and energy use, consistent with the Premier’s 
recent announcement that GHG reduction strategies and targets will be required in all 
official community plans and regional growth strategies.  Several of the key land use and 
transportation issues the RGS will address are directly linked to achieving climate stability – 
responding to climate change impacts and reducing energy consumption including: how to 
accommodate projected growth on a limited land base, improving housing diversity and 
affordability, keeping Metro Vancouver prosperous and competitive in a global economy, 

                                                
3 The BC Carbon Trust Fund is a new source of funding for greenhouse gas mitigation initiatives to be set up by the Provincial 
Government in 2008.  Offsets are purchased through this Fund at $25/tonne.  Funds are used for GHG mitigation activities 
within British Columbia. 
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protecting the region’s natural assets, and maintaining accessibility for people and goods in 
the face of rapid growth while at the same time reducing GHG impacts. 
 
3. ALTERNATIVES 
 
a) The Board may sign the British Columbia Climate Action Charter but direct staff to 

develop and report further on strategies and implementation actions that go beyond 
“carbon neutral”, including addressing the greenhouse gas implications of Metro 
Vancouver’s solid waste management.  This action is consistent with many of Metro 
Vancouver’s current activities and goals and supportive of Provincial and other local 
government actions.  The Charter goals, while not legally binding, are achievable and do 
not preclude Metro Vancouver from pursuing more aggressive targets as a 
demonstration of leadership in this area. This is the recommended option. 

 
b) The Environment Committee may receive this report for information and take no further 

action.   
 
c) The Environment Committee may receive this report for information and direct staff to 

take a different course of action, for example, with respect to goals and targets. 
 
4. CONCLUSION 
 
In the 2007 Speech from the Throne, the Provincial Government established an ambitious 
target of 33% reduction in greenhouse gases by 2020.  Recognizing the role of local 
governments in achieving this target, the BC Climate Action Charter was introduced in 
October, to commit local governments to achieving carbon neutrality in their own operations. 
 
Metro Vancouver already has many initiatives underway in reducing and avoiding corporate 
GHG emissions. Work has been done in 2007 to establish a baseline corporate GHG 
inventory and assessment of emission reduction opportunities. Key elements in achieving 
carbon neutrality are already present in Metro Vancouver’s work programs, including 
minimizing GHG emissions through more efficient use of fuels and energy, and maximizing 
the production of clean power and heat through the recovery and/or generation of energy 
from utility operations.  The analysis shows that the “carbon neutral” target for 2012 
proposed in the Charter is achievable.  However, the BC Climate Action Charter does not 
address GHG emissions from solid waste operations.  Given that emissions from solid 
waste operations account for over 85% of corporate GHG emissions, Metro Vancouver 
should aspire to a target which also addresses solid waste and goes beyond “carbon 
neutral” as defined in the Charter. This would be consistent with Metro Vancouver’s targets 
under the Sustainable Region Initiative (SRI). It is therefore recommended that the Board 
become a signatory to the BC Climate Action Charter as an initial step but direct staff to 
develop and implement actions to establish more aggressive corporate targets. 
 
 
Attachment: 
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THE BRITISH COLUMBIA CLIMATE ACTION CHARTER 
 

BETWEEN 
 

THE PROVINCE OF BRITISH COLUMBIA (THE PROVINCE) 
 

AND 
 

THE UNION OF BRITISH COLUMBIA MUNICIPALITIES (UBCM) 
 

AND 
 

SIGNATORY LOCAL GOVERNMENTS 
 
 

(THE PARTIES) 
 
 
 
 

(1) The Parties share the common understanding that: 
(a) Scientific consensus has developed that increasing emissions of human caused 

greenhouse gases (GHG), including carbon dioxide, methane and other GHG 
emissions, that are released into the atmosphere are affecting the Earth’s climate; 

(b) the evidence of global warming is unequivocal and the effects of climate change are 
evident across British Columbia; 

(c) reducing GHG emissions will generate environmental and health benefits for 
individuals, families, and communities; 

(d) climate change and reducing GHG emissions are issues of importance to British 
Columbians; 

(e) governments urgently need to implement effective measures to reduce GHG 
emissions and anticipate and prepare for climate change impacts; 

(f) protecting the environment can be done in ways that promote economic prosperity; 
and 

(g) it is important to take action and to work together to share best practices, to reduce 
GHG emissions and address the impacts of climate change. 

 
 
(2) The Parties acknowledge that each has an important role in addressing climate 

change and that: 
(a) The Province has taken action on climate change, including commitments made in 

the 2007 Speech from the Throne, the BC Energy Plan, and the Western Climate 
Initiative on climate change; 

(b) Local Governments have taken action on climate change, including planning livable, 
sustainable communities, encouraging green developments and transit oriented 
developments, and implementing innovative infrastructure technologies including 
landfill gas recapture and production of clean energy; and 
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(c) these actions create the foundation for the Parties to be leaders in affecting climate 
change. 

 
 
(3) This Charter acknowledges that: 

(a) The interrelationship between each Order of Government’s respective jurisdictions 
and accountabilities with respect to communities, and activities related to and within 
communities, creates both a need and an opportunity to work collaboratively on 
climate change initiatives; 

(b) both Orders of Government have recognized a need for action, both see that the 
circumstances represent a Climate for Change in British Columbia, and both are 
responding; and 

(c) the actions of each of the Parties towards climate change will be more successful if 
undertaken jointly with other Parties. 

 
 
(4) The Parties share the common goals of: 

(a) Fostering co-operative inter-governmental relations; 

(b) aiming to reduce GHG emissions, including both their own and those created by 
others; 

(c) removing legislative, regulatory, policy, or other barriers to taking action on climate 
change; 

(d) implementing programs, policies, or legislative actions, within their respective 
jurisdictions, that facilitate reduced GHG emissions, where appropriate; 

(e) encouraging communities that are complete and compact and socially responsive; 
and 

(f) encouraging infrastructure and a built environment that supports the economic and 
social needs of the community while minimizing its environmental impact. 

 
 
(5) In order to contribute to reducing GHG emissions: 

(a) Signatory Local Governments agree to develop strategies and take actions to 
achieve the following goals: 

(i)  being carbon neutral in respect of their operations by 2012, recognizing that solid 
waste facilities regulated under the Environmental Management Act are not included 
in operations for the purposes of this Charter. 

(ii)  measuring and reporting on their community’s GHG emissions profile; and 

(iii)  creating complete, compact, more energy efficient rural and urban communities 
(e.g. foster a built environment that supports a reduction in car dependency and 
energy use, establish policies and processes that support fast tracking of green 
development projects, adopt zoning practices that encourage land use patterns that 
increase density and reduce sprawl.)  
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(b) The Province and the UBCM will support local governments in pursuing these goals, 
including developing options and actions for local governments to be carbon neutral 
in respect of their operations by 2012. 

 
 
(6) The Parties agree that this commitment to working together towards reducing 

GHG emissions will be implemented through establishing a Joint Provincial-
UBCM Green Communities Committee and Green Communities Working Groups 
that support that Committee, with the following purposes: 
(a) To develop a range of actions that can affect climate change, including initiatives 

such as: assessment, taxation, zoning or other regulatory reforms or incentives to 
encourage land use patterns that promote increased density, smaller lot sizes, 
encourage mixed uses and reduced GHG emissions; development of GHG 
reduction targets and strategies, alternative transportation opportunities, policies 
and processes that support fast-tracking of green development projects, community 
gardens and urban forestry; and integrated transportation and land use planning; 

(b) to build local government capacity to plan and implement climate change initiatives; 

(c) to support local government in taking actions on becoming carbon neutral in respect 
of their operations by 2012, including developing a common approach to determine 
carbon neutrality for the purposes of this Charter, identifying carbon neutral 
strategies and actions appropriate for the range of communities in British Columbia 
and becoming reporting entities under the Climate Registry; and, 

(d) to share information and explore additional opportunities to support climate change 
activities, through enhanced collaboration amongst the Parties, and through 
encouraging and promoting climate change initiatives of individuals and businesses 
within communities. 

 
 
(7) Once a common approach to carbon neutrality is developed under section (6)(c), 

Signatory Local Governments will implement their commitment in 5 (a) (i). 

 
 
(8) To recognize and support the GHG emission reduction initiatives and the climate 

change goals outlined in this Charter, Signatory Local Governments are invited by the 
other Parties to include a statement of their initiatives and commitments as an appendix 
to this Charter. 

 
 
(9) This Charter is not intended to be legally binding or impose legal obligations on any 

Party and will have no legal effect. 
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SIGNED on behalf of the PROVINCE OF BRITISH COLUMBIA by: 
 
 
 
 
 
  Date: September 26, 2007 
The Honourable Gordon Campbell 
Premier of British Columbia 
 
 
 
 
  Date: September 26, 2007 
The Honourable Ida Chong Minister 
of Community Service and Minster 
Responsible for Seniors’ and 
Women’s Issues 
 
 
 
 
SIGNED on behalf of the UNION OF BRITISH COLUMBIA MUNICIPALITIES by: 
 
 
 
 
 
 
  Date: September 26, 2007 
Councillor Brenda Binnie and 
President of the Union of British 
Columbia Municipalities 
 
 
 
SIGNED on behalf of the SIGNATORY LOCAL GOVERNMENT: 
 
 
________________________________________________ 

(NAME OF LOCAL GOVERNMENT) 
 
by: 
 
 
  Date  
Mayor/Chair 
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Appendix 

GHG reduction initiatives or commitments of Signatory Local Government 
Note: Local Governments that choose to become Signatories may also choose to provide a 
statement of their individual commitments in a customized addendum to the main body of 
the Charter. Below is a sample version of the proposed addendum 
 
 
SAMPLE 
 
 

Addendum to 
The British Columbia Climate Change Action Charter 

 
For 

 
[Name of Local Government] 

 
is committed to 

 
 

1.  Implementing existing plans 
 
Local Governments could list here plans they have developed and are in the process of 
implementing; for example: 
 

• Community energy plan 
• Greenhouse gas emissions inventory 
• Official Community Plan – Smart Growth 
• Community Action on Energy Efficiency Initiative (CAEE) 
• Partners for Climate Protection, Federation of Canadian Municipalities 
• District Energy System 
• Eco-Industrial Project 
• Transit Oriented Development Plan 
• Landfill Gas Utilization 

 
 
2.  Continue to pursue activities 
 
Local Governments could list here recent projects they have implemented; for example: 
 

• Bio-diesel fleet vehicle conversion 
• E3 Fleet Program 
• Greenhouse Gas Reduction Strategy 
• Carbon Neutral Municipal Operations 
• Organics Recovery 
• Recycling and waste management plan 
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• Greenhouse gas local action plan 
• Energy Efficient Municipal Operations 
• Employee car-pooling 
• Air quality planning 

 
 
3.  Preparing new plans, bylaws, policies, etc. 
 
Local Governments could list here plans, bylaws, policies they are committed to develop; for 
example: 
 

• Plan for being carbon neutral in respect of their operations by 2012 
• Anti-idling bylaw 
• Green Buildings BC for Local Governments 
• Smart Growth Development Checklist 
• Green Building Program – Built Green and LEED standards 
• Micro-generation projects (hydro, wind power, etc) 
• Sustainable Community Servicing Plan 
• Green Roof Policy 
• Greywater recycling policy and standards 
• Pedestrian and transit friendly community design 
• Local Purchasing Policy 
• Streamlined Green Building Application Process 
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VisiOn 

inTEgRaTEd aiR QualiTy and gREEnhOusE gas 
ManagEMEnT Plan

Healthy, clean and clear air is a foundation of the high quality of life, the robust and creative economy, and the 
spectacular natural beauty we enjoy in Metro Vancouver. Maintaining high standards for air quality in our region, 
for both current and future generations, is a key part of Metro Vancouver’s long-term vision. Clean air is essential 
to the health of all residents of the region, as well as to our local ecosystems which provide food, jobs, and recre-
ational opportunities for all of us. Clear air provides us with unfettered views of the region’s natural beauty and 
some of our most iconic places. Metro Vancouver is committed to monitoring and continuously improving the 
air quality of the region. As a region we are also committed to reducing our greenhouse gas emissions to fulfill 
our obligation of minimizing our impact on the global climate. 

This Integrated Air Quality and Greenhouse Gas Management Plan recognizes the inextricable link between air 
quality, climate change and energy issues, and accordingly, integrates goals, strategies and actions related to both 
air contaminants and greenhouse gases. 

The long-term vision for air quality and greenhouse gas management in Metro Vancouver is:

Healthy, clean and clear air for current and future generations.
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PaRT OnE: Plan OVERViEw

Metro Vancouver is a political body and corporate entity operating under provincial legislation as a 

‘regional district’ and ‘greater boards’ that delivers regional services, planning and political leadership on 

behalf of 24 local authorities. It comprises: 
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Metro Vancouver sustainability Framework
Since 2002 Metro Vancouver has formally put the concept of sustainability at the centre of its operating and 
planning philosophy and advanced its role as a leader in the attempt to make the region one which is explicitly 
committed to a sustainable future. This comprehensive endeavour became known as the Sustainable Region Initia-
tive, or more familiarly as the ‘SRI’. In 2008, Metro Vancouver’s Board adopted a Sustainability Framework 
outlining its vision, mission, values, sustainability imperatives, and sustainability principles. Depicted in Figure 
1, the Sustainability Framework provides the foundation for Metro Vancouver’s suite of plans, including the 
Integrated Air Quality and Greenhouse Gas Management Plan (IAQGGMP).

Regional Vision
Metro Vancouver has an opportunity and a vision to achieve what humanity aspires to on a global basis – the 
highest quality of life embracing cultural vitality, economic prosperity, social justice and compassion, all nurtured 
in and by a beautiful and healthy natural environment.

We will achieve this vision by embracing and applying the principles of sustainability, not least of which is an 
unshakeable commitment to the well-being of current and future generations and the health of our planet, in 
everything we do.

As we share our efforts in achieving this vision, we are confident that the inspiration and mutual learning we gain 
will become vital ingredients in our hopes for a sustainable common future.
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...these are the foundation for Metro Vancouver’s three interconnected roles: 

REgiOnal VisiOn the highest quality of life embracing cultural vitality, economic prosperity, social justice and 
compassion, all nurtured in and by a beautiful and healthy natural environment. achieved by an unshakeable 
commitment to the well-being of current and future generations and the health of our planet, in everything we do.

METRO VanCOuVER ROlE and MissiOn Serve the region and attain excellence in meeting these responsibilities. 
Plan for the future by developing and using an integrated system of plans. Facilitate collaboration with local 
governments and citizens.

ValuEs integrity is our foundation. Passion for our work and pride in our accomplishments are our drivers.  
respect for the public and compassion in our relationships are our guideposts.

susTainaBiliTy iMPERaTiVEs have regard for local and global consequences and long-term impacts. recognize 
and reflect the interconnectedness and interdependence of systems. be collaborative.

susTainaBiliTy PRinCiPlEs Protect and enhance the natural environment. Provide for ongoing prosperity.  
build community capacity and social cohesion.

the Metro Vancouver sustainability Framework

METRiCs, TaRgETs and KEy dEliVERaBlEs

Progress towards a sustainable region is measured by

which establish strategic priorities and key activities

figure 1 Metro Vancouver’s Sustainability Framework
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Trends, Challenges, Opportunities
Metro Vancouver currently experiences good regional 
air quality relative to most other urban areas in North 
America. However, as the region’s population increases, 
it is expected that emissions of several key air contami-
nants will also rise in the region over the next decade. 
Our challenge will be to develop and implement air 
quality management actions that reduce emissions in 
the face of regional growth, and allow us to meet our 
health-based air quality objectives. A detailed discussion 
of trends and forecasts can be found in Appendix A, 
and potential impacts in Appendix B.

The region’s fine particulate matter emissions are 
expected to rise as more buildings require heating, and 
marine vessel transport increases over the next decade. 
Fine particulate matter is associated with significant 
health problems, including hospital admissions and 
emergency room visits, aggravated asthma, acute respi-
ratory symptoms, chronic bronchitis, decreased lung 
function and premature death. Children, the elderly 
and people with pre-existing lung and heart conditions 
are particularly at risk. Fine particulate matter can also 
impair visual air quality, making it difficult to see our 
beautiful vistas. Poor visual air quality can have a nega-
tive impact on the well-being of residents and reduce 
tourism revenues.

Programs aimed at reducing particulate matter from 
diesel engines are just beginning to take effect. Emis-
sions of diesel particulate matter are responsible for 
67% of the lifetime cancer risk from air pollution in 
Metro Vancouver. It is now understood that, in addi-
tion to providing significant health benefits, reducing 
black carbon (a component of diesel particulate matter) 
will help to mitigate climate change in the 
short-term.

Context for the Integrated  
Air Quality and Greenhouse Gas Management Plan 

History
In 1971, the Pollution Control Act and the GVRD Let-
ters Patent established the Greater Vancouver Regional 
District (GVRD, now Metro Vancouver) as the single 
agency under which all provincial and municipal air 
pollution control activities in the Greater Vancouver 
urban area would be recognized. Section 31 of the 
Provincial Environmental Management Act gives the 
GVRD the authority to “provide the service of air pol-
lution control and air quality management and, for 
that purpose, the board of the regional district may, by 
bylaw, prohibit, regulate and otherwise control and 
prevent the discharge of air contaminants”.

In October 2005, the Metro Vancouver Board adopted 
its second Air Quality Management Plan which 
included goals to minimize the risk to public health, 
improve visual air quality and minimize the region’s 
contribution to climate change. 

Since the 2005 Air Quality Management Plan was 
adopted, several events have provided Metro Vancouver 
with additional tools for action. The Provincial govern-
ment enacted several significant pieces of climate action 
legislation which mandated regional districts and 
municipalities to reduce greenhouse gas emissions. 
Under the Local Government (Green Communities) 
Statutes Amendment Act (Bill 27, 2008) regional districts 
are required to include targets, policies and actions to 
reduce greenhouse gas emissions in their Regional 
Growth Strategies. The Metro Vancouver Board adopted 
greenhouse gases targets as part of its Sustainability 
Framework and associated action plans.  

In recognition of the strong connections between air 
quality and climate change, this Plan integrates actions 
to manage air quality with actions to manage green-
house gases. 
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Increased agricultural production will cause ammonia 
and methane emissions to rise over the next decade. 
Ammonia has a pungent smell and can react with 
nitrogen oxides and sulphur oxides in the air to form 
fine particulate matter, which impacts health and visual 
air quality. Methane is a potent greenhouse gas which 
contributes to global climate change.

Sulphur dioxide can also cause breathing problems in 
people with asthma, and may increase hospital admis-
sions and premature deaths. Marine vessels are currently 
the largest source of sulphur dioxide emissions in the 
Lower Fraser Valley airshed. New International Mari-
time Organization regulations will be implemented in 
2012 that will help to reduce local sulphur dioxide 
levels and associated health risks.

Despite large reductions in emissions of nitrogen oxides 
and volatile organic compounds, concentrations of 
ground-level ozone in the region have remained stable 
over the past decade. Ongoing investigation of the most 
effective strategies for reducing ozone levels will provide 
Metro Vancouver with options and opportunities for 
improvement.

Greenhouse gas emissions contribute to global climate 
change including global warming. Although recent 
changes to provincial legislation provide Metro Van-
couver and its member municipalities with mandates 
to reduce greenhouse gas emissions, it will be particu-
larly challenging to meet our greenhouse gas emission 
reduction targets as the region’s population increases.

The IAQGGMP seeks to reduce levels of these con-
taminants to protect human health and the environ-
ment, improve visual air quality and minimize our 
contribution to climate change.

Partners: Roles and Responsibilities
Metro Vancouver is situated within the Lower Fraser 
Valley airshed – an international airshed shared with 
the Fraser Valley Regional District to the east and 
Whatcom County in the State of Washington to the 
south. 

Air quality and greenhouse gas management in Metro 
Vancouver requires close coordination between all levels 
of government, businesses, institutions and residents. 
Metro Vancouver works with other air quality, health, 
climate change and transportation authorities at the 
regional, provincial, federal and international levels to 
collaboratively plan and implement initiatives to 
improve air quality and address climate change. Metro 
Vancouver also works closely with municipal staff to 
coordinate air quality and climate actions at both the 
municipal and regional level. 

Several partners have established legislation, policies 
and other initiatives which will assist Metro Vancouver 
in its efforts to protect human and environmental 
health, improve visual air quality and combat climate 
change. And conversely, many of the actions in this 
Plan will assist the work of other authorities, underscor-
ing the need for a coordinated and collaborative 
approach.

The partner agencies listed below will continue to have 
key roles and responsibilities in the implementation of 
the Plan. Additional information on other governments 
is provided in Appendix C.
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Aligning with other Government 
Initiatives
gOVERnMEnT Of Canada 

The federal government regulates new vehicle perfor-
mance and fuels, emissions from marine vessels, rail 
locomotives, non-road vehicles and engines, some 
industrial sources and toxic substances. 

•	Through a collaborative effort, the federal govern-
ment and several provinces, industry and non-
governmental organizations are developing the Air 
Quality Management System, a proposed frame-
work for reducing air pollution in Canada that 
addresses emissions from all sources in a consistent 
manner with the flexibility to deal with regional 
differences in air quality. Metro Vancouver intends 
to work with the Government of Canada and other 
stakeholders in the development of new Canadian 
air quality standards, location-based air quality 
management and base-level emission requirements 
for industrial sectors which complement the actions 
in this Plan.

•	Environment Canada’s efforts include, but are not 
limited to, regulations for: small gasoline powered 
engines (such as lawn and garden equipment); vola-
tile organic compound concentration limits for 
automotive refinishing products, architectural coat-
ings and other products; marine spark ignition 
engines such as personal watercraft and outboard 
engines; off-road recreational vehicles; and sulphur 
content limits for various grades of diesel fuel.

•	The Government of Canada is committed to reduc-
ing Canada’s total greenhouse gas emissions by 17 
per cent below 2005 levels by 2020 - a target that 
is inscribed in the Copenhagen Accord and aligned 
with that of the United States. Within Canada, the 
federal government is taking action to reduce green-
house gas emissions through a sector-by-sector 
approach. Regulatory initiatives have already been 
implemented or announced for the transport and 
electricity sector. Examples include new regulations 
for passenger automobile and light trucks, renewable 
fuel regulations, and initiatives under development 
for new heavy-duty trucks.
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•	 In 2012 Transport Canada will begin enforcing the 
Canadian portion of the International Maritime 
Organization’s United States-Canada Emissions 
Control Area. Large ships within 200 nautical miles 
of the shoreline will be subject to strict standards 
to reduce both nitrogen and sulphur oxide emissions, 
as well as emissions of fine particles from exhaust.
This action will significantly reduce sulphur dioxide 
and particulate matter emissions in the region, with 
associated benefits to human health.

PROVinCE Of BRiTish COluMBia

The provincial government delegates air quality man-
agement authority in the region to Metro Vancouver, 
but retains regulatory authority for the remainder of 
the province, including adjacent regional districts. 
Provincial legislation requires regional districts and 
municipalities in B.C. to reduce community greenhouse 
gas emissions. The Government of British Columbia 
is implementing several programs which will assist 
Metro Vancouver to improve air quality and reduce 
greenhouse gas emissions in the region.

•	Programs under the B.C. Air Action Plan will assist 
local air quality improvement efforts by providing 
funding for on-road vehicle emission reduction 
programs such as BC SCRAP-IT® and AirCare-On-
Road, greener ports and marine vessels initiatives, 
anti-idling and wood stove replacement 
programs.

•	The B.C. Climate Action Plan established enabling 
legislation for municipalities and regional districts, 
creating provincial programs that stimulate low 
carbon economic development, transit investments, 
building code upgrades, and providing incentives 
for individual household efficiency improvements 
and forest carbon sequestration.

•	By facilitating investments in infrastructure that 
reduce greenhouse gas emissions, such as district 
energy systems and integrated resource recovery, 
the IAQGGMP will assist the B.C. Energy Plan 
to meet its goals for energy conservation and effi-
ciency, and clean or renewable electricity 
generation.

•	The Provincial Transit Plan will provide partial 
funding for expansion of major transit infrastructure 
including SkyTrain extensions and rapid bus service 
in the region. Programs to increase transit ridership, 
reduce automobile use, and provide a foundation 
of transportation infrastructure to support the devel-
opment of healthier communities in the future, will 
help to reduce local greenhouse gas emissions per 
capita over the long term.
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TRanslinK

TransLink administers the regional AirCare vehicle 
inspection and maintenance program, plans, manages 
and finances public transit, and shares responsibility 
for the major road network and regional cycling with 
the municipalities in Metro Vancouver.

TransLink’s Transport 2040 plan establishes programs 
to meet the regional transportation challenges of the 
coming decades. Transport 2040’s first goal seeks to 
aggressively reduce greenhouse gas emissions from 
transportation by investing in improvements in bicycle, 
pedestrian, and transit access, and connecting modes 
of travel. Programs under this plan will help to achieve 
regional greenhouse gas emission reduction targets.

lOCal gOVERnMEnTs

Under the Local Government (Green Communities) 
Statutes Amendment Act (Bill 27, 2008) all local govern-
ments in B.C. are required to include targets, policies 
and actions to reduce greenhouse gas emissions in their 
Official Community Plans (OCPs). The IAQGGMP 
will help municipalities to achieve their greenhouse gas 
emission reduction targets.

Many municipalities have also included objectives to 
support and encourage regional airshed management 
initiatives to improve air quality in their OCPs. Many 
of the IAQGGMP’s air quality improvement strategies 
will improve the health and wellness of municipal 
residents. 

With the assistance of the B.C. Ministry of Environ-
ment, municipalities and regional districts in the Sea-
to-Sky/Howe Sound corridor have created the 
Sea-to-Sky Air Quality Management Plan. The Fraser 
Valley Regional District is also revising its 1998 Air 
Quality Management Plan. 

Continued partnerships with adjacent districts will 
avoid duplication of effort for mutual benefit.
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Coordinating with other Metro Vancouver Plans
The Integrated Air Quality and Greenhouse Gas Management Plan is one plan among a suite of interconnected 
management plans developed around Metro Vancouver’s Sustainability Framework. Table 1 Linkages Between 
Metro Vancouver Plans summarizes key links where actions identified in other Metro Vancouver plans affect the 
Integrated Air Quality and Greenhouse Gas Management Plan, and conversely where actions in this Plan make 
a contribution to the goals of other Metro Vancouver plans.

Air 
Quality

Regional 
Growth

Finance

Drinking
Water

Food
System

Liquid
Waste

Parks &
Greenways

Housing Solid
Waste

figure 2  Metro Vancouver’s Interconnected Management Plans
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REgiOnal gROwTh sTRaTEgy

A compact urban area, including transit-
oriented development, reduces regional 
greenhouse gas and air contaminant 
emissions from transportation.

Complete communities promote 
walking, cycling, transit and reduced 
trip distances, all of which reduce 
greenhouse gas and air contaminant 
emissions. 

Protecting forests and green space 
sequesters carbon.

InteGRAted AIR 
QuAlIty And 

GReenhouse GAs 
MAnAGeMent  

PlAn 
(IAQGGMP)

Minimizing air contaminant and 
greenhouse gas emissions will 
protect the region’s environment. 

inTEgRaTEd sOlid wasTE and REsOuRCE ManagEMEnT Plan

Minimizing solid waste generation will 
minimize the production of greenhouse 
gases from waste disposal.

Maximizing reuse, recycling, material 
and energy recovery from the solid 
waste stream will minimize the 
production of greenhouse gases from 
landfills and other waste disposal.

Air contaminant and greenhouse gas 
emissions associated with energy 
recovery from waste are to be managed 
in a way that minimizes air emissions 
that impact public health and the 
environment. 

IAQGGMP

Implementing an odour 
management program for solid 
waste recycling, recovery and 
disposal options will minimize 
odours from waste processing, 
increase public acceptability and 
increase siting options.

Promoting the development of 
district energy opportunities will 
encourage energy recovery from the 
solid waste stream.

dRinKing waTER ManagEMEnT Plan

Ensuring that drinking water is 
produced, distributed and used 
efficiently will minimize energy 
consumption and associated 
greenhouse gas emissions.

IAQGGMP

Reducing deposition of air 
contaminants will minimize the 
contamination of water resources 
and foster the provision of clean, 
safe drinking water.

OUTPUTINPUT

OUTPUTINPUT

OUTPUTINPUT

Table 1 Metro Vancouver Management Plan Linkages

 linkages Between Metro Vancouver Plans
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PaRKs and gREEnways Plan

Protecting and enhancing regional 
landscapes and biodiversity sequesters 
carbon.

IAQGGMP

Reducing emissions of air 
contaminants and greenhouse 
gases will benefit natural systems 
and people enjoying recreational 
activities.

inTEgRaTEd liQuid wasTE and REsOuRCE ManagEMEnT Plan

Energy recovery from sewage heat 
and biogas will reduce the need for 
additional energy production and 
associated greenhouse gas emissions.

Reduction of greenhouse gas emissions 
from liquid waste management will 
contribute to the reduction of our total 
regional greenhouse gas emissions.

IAQGGMP

Implementing an odour 
management program will minimize 
odours from liquid waste.

Reducing emissions of air 
contaminants will improve water 
quality of storm runoff. 

REgiOnal fOOd sysTEM sTRaTEgy

Pilot projects for the recovery of 
energy on farms, including biogas, may 
reduce greenhouse gas emissions from 
agriculture.

Reduction of food scraps going to 
landfill reduces greenhouse gas 
emissions (in the form of methane).

By facilitating the adoption of 
environmentally sustainable practices, 
emissions of greenhouse gases, 
ammonia, fertilizers and pesticides may 
be minimized. 

IAQGGMP

Improved regional air quality should 
lead to greater crop productivity.

Efforts to reduce targeted air 
emissions (e.g., air pollutants or 
odours) may effect the operations 
of food producers and others in the 
food sector.

Regional greenhouse gas emission 
reductions may encourage carbon 
sequestration in the agricultural 
sector.

CORPORaTE CliMaTE aCTiOn Plan

Reducing Metro Vancouver’s corporate 
greenhouse gas emissions and energy 
consumption helps reduce regional 
greenhouse gas emissions.

Recovering energy from Metro 
Vancouver utilities displaces fossil fuel-
derived energy and therefore reduces 
greenhouse gas emissions.

Using Metro Vancouver facilities and 
lands to sequester carbon supports 
regional greenhouse gas reduction 
goals and targets.

IAQGGMP

Planning and developing 
regional energy use and demand 
opportunities supports shift to 
renewable energy and energy 
recovery in our corporate 

operations.

Supporting the development of 
regional infrastructure for low 
carbon vehicles will enable a 
corporate switch to low carbon 
vehicles. 

OUTPUTINPUT

OUTPUTINPUT

OUTPUTINPUT

OUTPUTINPUT

 linkages Between Metro Vancouver Plans
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PaRT TwO:  
gOals, sTRaTEgiEs and aCTiOns

GuIdelInes FoR AIR QuAlIty And GReenhouse GAs MAnAGeMent

This Plan outlines the goals, strategies, and actions for 
implementation within the Metro Vancouver region 
over the next decade. Recognizing that air pollution 
knows no boundaries, the measures in this Plan will 
protect air quality in the Lower Fraser Valley and adja-
cent airsheds. Consequently, several initiatives will 
involve coordination and partnership with adjacent 
agencies. In addition to actions led by Metro Vancouver, 
this Plan identifies actions for other levels of govern-
ment where appropriate. 

The Integrated Air Quality and Greenhouse Gas Man-
agement Plan establishes three primary goals, which 
are addressed by 12 strategies and 81 actions for Metro 
Vancouver and its partners. The implementation of 
these actions requires collaboration and integration to 
ensure an informed and coordinated process.

aChiEVE CO-BEnEfiTs:

Reduce emissions of both air contaminants and green-
house gases to improve health and visual air quality, 
while mitigating climate impacts. Actions will be devel-
oped carefully and in collaboration with stakeholders 
to avoid unintended consequences.

shaREd REsPOnsiBiliTy:

Partner with public and private organizations to address 
common priorities and engage the public in Plan 
implementation.

innOVaTiVE aPPROaChEs:

Using market-based, community-based and other inno-
vative approaches to complement conventional air 
quality management.

Although the strategies and actions in this Plan aspire 
to meet all three goals, they have been organized by 
their primary goal. Where actions provide benefit in 
more than one goal area that will be explained in the 
description of the action. The actions that fall under 
each strategy will be prioritized based on their potential 
to reduce public exposure to contaminants that pose 
the highest risk to human health, improve visual air 
quality and achieve greenhouse gas emission 
reductions.

Building on Metro Vancouver’s Sustainability Principles 
(Figure 1), the following guidelines will be used to 
develop and implement actions that effectively reduce 
air contaminants and greenhouse gas emissions. It is 
not imperative that each action meet all of the guidelines 
equally, however it is intended that implementation of 
this overall Plan will result in these guidelines being 
met.

POlluTiOn PREVEnTiOn:

Encourage the use of processes, practices, materials and 
energy in ways that avoid or minimize the creation of 
contaminants at the source, rather than remedial efforts 
after contaminants have been released to the 
environment.

COnTinuOus iMPROVEMEnT:

Reduce emissions towards the long-term goal of reduc-
ing overall ambient concentrations to levels that do 
not pose health and environmental concerns.
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goal 1:   
Protect public health and 
the environment

The freedom to breathe clean air is a basic human right. 
Metro Vancouver is committed to minimizing the risk 
to public health from air pollution and protecting the 
environment. Addressing air contaminants will gener-
ally benefit both human health and the 
environment.

Reducing emissions of particulate matter (including 
diesel particulate matter) and its precursors, as well as 
ozone precursors from the major sources in the Lower 
Fraser Valley airshed, will protect the health of Metro 
Vancouver residents and the environment. The follow-
ing strategies and actions will achieve this goal.

strategy 1.1 Reduce emissions of and 
public exposure to diesel particulate 
matter
In addition to increasing the risk of adverse heart and 
lung health outcomes, emissions of diesel particulate 
matter are responsible for 67% of the lifetime cancer 
risk from air pollution in Metro Vancouver. Diesel 
emissions often occur at ground level and close to where 
people live, work and play – resulting in higher expo-
sures and increased health risk.

METRO VanCOuVER will:

1.1.1  Explore measures and financing mecha-
nisms to promote retrofits of on-road diesel 
engines and accelerate the use of cleaner alterna-
tive fuels in partnership with interested public 
and private on-road diesel fleet managers and 
senior levels of government.

1.1.2  Implement Metro Vancouver‘s regulatory 
requirements for older, in-use non-road diesel 
engines, and promote further emission reductions 
by exploring additional funding sources.

1.1.3 Work with the AirCare Steering Com-
mittee and other partners to develop enhanced 
programs for inspection and maintenance of 
heavy-duty vehicles in the Lower Fraser Valley 
airshed.

1.1.4 Work with municipalities, health author-
ities, the Provincial government, and TransLink 
to develop air quality-focussed land use planning 
and urban design guidelines that will minimize 
resident exposure to diesel emissions and other 
traffic-related air pollution.
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1.1.5  Participate in the B.C. Marine Vessel Air 
Quality Work Group to develop and implement 
emission reduction measures for ocean-going 
vessels, harbour vessels and port operations, 
including, but not limited to: 

a. piloting and testing of emission control 
technology,

b. installation of improved engine 
technology,

c. installation of shore-power for cruise 
ships, container and other marine 
vessels, and

d. support for Port Metro Vancouver’s 
clean air programs such as the North-
west Ports Clean Air Strategy and the 
Blue Circle Awards.

1.1.6  Assist the B.C. Locomotive and Rail Air 
Quality Working Group in identifying and imple-
menting appropriate measures to reduce emis-
sions from diesel locomotives.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

1.1.7 Provincial and Federal Governments to 
enhance programs and provide funding to 
increase effectiveness of on-road and non-road 
engine retrofits, increase the use of cleaner alter-
native fuels and promote uptake of new heavy-
duty diesel vehicles and fuel saving technologies, 
as per Actions 1.1.1, 1.1.2 and 1.1.3.

1.1.8 Provincial government to introduce a 
vehicle retirement program for heavy-duty diesel 
vehicles, similar to the BC SCRAP-IT® Program, 
which provides incentives for truck drivers to 
replace higher-polluting vehicles with newer, 
cleaner units.

1.1.9  Federal Government to expedite the 
adoption of more stringent non-road engine and 
fuel emission standards to further reduce diesel 
particulate matter and greenhouse gas 
emissions.

1.1.10  Federal Government to enforce the Inter-
national Maritime Organization’s Annex VI pro-
tocol which contains air emission regulations, 
including more stringent Emission Control Area 
standards for marine vessels in Canadian waters.

1.1.11 Federal Government to adopt and 
enforce regulations that require the implementa-
tion of stringent operational practices for the rail 
sector, such as railyard idling limits and manda-
tory technology requirements.

1.1.12 Municipalities to consider potential air 
quality impacts of land use planning decisions 
by utilizing the land use planning and urban 
design guidelines to be collaboratively developed 
under Action 1.1.4.
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strategy 1.2 Reduce air contaminant 
emissions from industrial, commercial, 
institutional (ICI) and agricultural sources 
at both the regional and local level
Industrial, Commercial and Institutional sources emit 
20% of the fine particulate matter and 16% of the 
sulphur oxides in Metro Vancouver. Metro Vancouver 
has direct authority over industrial, commercial and 
institutional sources within the region through the 
administration of bylaws which includes the issuance 
of permits, compliance promotion and enforcement.

Livestock, manure handling and storage, and fertilizer 
application contribute 76% of the total ammonia emis-
sions in the Lower Fraser Valley airshed. Agriculture is 
also responsible for 11% of the airshed’s inhalable 
particulate matter emissions. With limited jurisdiction 
over agricultural operations, Metro Vancouver and the 
Fraser Valley Regional District must work with the 
Provincial government to reduce emissions from this 
sector.

It is possible that air quality at the local community or 
neighbourhood scale can become degraded while 
regional air quality remains acceptable. Developing 
and implementing local air quality management pro-
grams will help to minimize the risk to public health 
from air pollution.

METRO VanCOuVER will:

1.2.1  Deliver a fair, effective and efficient regu-
latory program and follow the guideline of con-
tinuous improvement, to minimize emissions, 
adverse health impacts and environmental 
degradation.

1.2.2  Continue to develop and implement 
local air quality action plans to address neigh-
bourhood air quality priority areas, in partnership 
with other governments, industry and other 
interested parties.
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1.2.3  Investigate and implement additional 
targeted measures to address emissions of con-
taminants (e.g., volatile organic compounds, 
ammonia, nitrogen oxides and sulphur oxides) 
that contribute to ground-level ozone and sec-
ondary fine particulate matter concentrations, 
in partnership with other governments, industry, 
academia and other interested parties. 

1.2.4  Develop and implement an odour man-
agement program including an odour manage-
ment regulation that addresses key sources of 
odorous emissions, and effective complaint man-
agement and communications processes.

1.2.5  Develop and promote the adoption of 
best management practices for local businesses, 
such as the construction/demolition industry 
and restaurants, including the use of solvents and 
solvent-containing products.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

1.2.6  Federal Government to expedite ICI 
emission reduction programs which support con-
tinuous improvement (e.g., reductions in the 
volatile organic compound content in consumer 
and commercial products).

1.2.7  Northwest Clean Air Agency and Wash-
ington State Department of Ecology to continue 
to involve Metro Vancouver in the review of new 
industrial proposals and permit amendments as 
per the 1994 Interagency Agreement and require 
relevant facilities to upgrade to the best available 
technology whenever feasible.

1.2.8  B.C. Ministry of Agriculture and B.C 
Ministry of Environment to continue developing 
beneficial management practices to reduce emis-
sions of particulate matter, ammonia, greenhouse 
gases, and odours from agricultural operations, 
in collaboration with the B.C. Agriculture Nutri-
ent and Air Working Group.

1.2.9  B.C. Ministry of Agriculture to continue 
encouraging farmers/producers to adopt benefi-
cial management practices that will reduce emis-
sions of particulate matter, ammonia, greenhouse 
gases and odours from agricultural operations.
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strategy 1.3 Reduce air contaminant 
emissions from residential sources
Occasionally some Metro Vancouver neighbourhoods 
experience elevated levels of wood smoke from fireplaces 
or wood stoves. Wood smoke is composed of fine par-
ticulate matter and a mix of chemicals which can be 
hazardous to human health. These substances can 
increase the risk of heart and lung diseases such as asthma 
and emphysema, and increase susceptibility to illness.

METRO VanCOuVER will:

1.3.1  Work with partners to enhance residen-
tial wood smoke emission reduction programs 
and other education and outreach initiatives. 

1.3.2 Work with municipalities, health author-
ities, fire departments and other partners to 
explore regulatory options that will reduce resi-
dential wood smoke emissions.

1.3.3  Explore incentives to encourage the 
removal of residential fuel oil devices where lower 
emission and more efficient options are 
available. 

1.3.4 Investigate options and introduce mecha-
nisms to reduce emissions from open burning.

1.3.5  Promote programs, such as the “Mow 
Down Pollution” program, that encourage resi-
dents to exchange their old gas-fired lawn, garden 
and other household equipment for lower emis-
sion models.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

1.3.6 B.C. Ministry of Environment to explore 
regulatory and non-regulatory options to address 
residential wood burning and fuel oil devices at 
point of sale.
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strategy 1.4 Reduce air contaminant 
emissions from cars, trucks, and buses
Cars, trucks and buses emit 35% of the nitrogen oxides 
and 17% of all man-made volatile organic compounds 
in the Lower Fraser Valley airshed. Reducing emissions 
from cars, trucks and buses will protect the health of 
drivers, passengers, pedestrians, cyclists and residents 
living close to transportation corridors.

The Actions under Strategy 3.3 will complement these 
health-related actions by reducing greenhouse gas emis-
sions from vehicle travel. 

METRO VanCOuVER will:

1.4.1 Work with the provincial government, 
AirCare and the Fraser Valley Regional District 
to design and implement more effective and 
user-friendly emission inspection and mainte-
nance programs for the most polluting light and 
heavy-duty vehicles.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

1.4.2 TransLink to work with Metro Vancou-
ver and municipalities to develop:

a. regional air quality targets and support-
ing implementation strategies for 
inclusion in regional long-range trans-
portation plans, and

b. air quality guidelines to optimize facility 
locations and fleet technology.

1.4.3 Municipalities to work with Metro Van-
couver to develop idling reduction programs, 
including consideration of adopting Metro Van-
couver’s model anti-idling bylaw.
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strategy 1.5 Increase public 
understanding of air quality issues and 
public engagement in clean air programs
Metro Vancouver will inform the public about current 
air quality conditions and trends. A range of audience-
appropriate engagement techniques will be explored, 
including community-based social marketing, to 
encourage the adoption of behaviours that will con-
tribute to improving the quality of the air.

METRO VanCOuVER will:

1.5.1 Work with partners to create a proactive 
adverse air quality episode mitigation program 
by developing voluntary and mandatory emis-
sions reduction actions for municipalities, indus-
try, businesses and residents, to be taken during 
air quality advisory periods.

1.5.2  Improve coordination with health 
authorities on air quality issues, including ensur-
ing that adequate health protection information 
is available to the public during air quality 
advisories.

1.5.3 Work with the provincial government 
and other partners (such as health agencies, 
municipalities, and non-government organiza-
tions) to create locally-relevant air quality and 
climate change materials for use by teachers and 
student environmental groups.

1.5.4 Develop and implement a communica-
tions strategy to engage audiences which have 
been less accessible through Metro Vancouver’s 
existing air quality outreach programs.

1.5.5  Pursue the development of an Air Qual-
ity and Climate Change Academy, in partnership 
with academic institutions and other partners, 
which will enhance air quality and climate change 
research, formal education, and public outreach 
within the region.
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goal 2:   
Improve visual air quality

Clear, haze-free views improve the well-being of resi-
dents and benefit the tourism industry. With improved 
visual air quality, the residents of Metro Vancouver and 
visitors can better enjoy the region’s magnificent 
scenery.

Visual air quality refers to our ability or inability to see 
through the atmosphere as a result of air quality condi-
tions, excluding those associated with meteorological 
conditions like fog or rain. Reducing emissions of 
particulate matter and other contaminants, such as 
ammonia, that lead to secondary fine particulate matter 
formation, will improve visual air quality. Improving 
the clarity of views in the Lower Fraser Valley airshed 
will improve the well-being of residents and benefit 
the tourism industry. The following strategies and 
actions will achieve this goal.
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strategy 2.1 Reduce emissions of air 
contaminants and precursors that can 
degrade visual air quality
Even when pollutant levels meet our health-based 
standards, visual air quality can still be impaired. To 
protect visual air quality, it may be necessary under 
certain conditions to reduce particulate matter to levels 
that are better than Metro Vancouver’s ambient air 
quality objectives, which will result in additional health 
co-benefits.

METRO VanCOuVER will:

2.1.1  Investigate and implement measures that 
will reduce ammonia emissions in the Lower 
Fraser Valley airshed in partnership with other 
governments. 

2.1.2 Investigate and implement measures that 
will reduce fine particulate to levels that improve 
visual air quality.

2.1.3 Implement actions under Strategy 1.1 
to reduce emissions of diesel particulate matter 
and Strategy 1.3 to reduce wood smoke 
emissions. 

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

2.1.4 B.C. Ministry of Agriculture to continue 
encouraging farmers/producers to adopt benefi-
cial management practices that will reduce fine 
particulate matter and ammonia emissions from 
agricultural operations as per Action 1.2.9.

strategy 2.2 Develop a visual air quality 
management program for the Lower 
Fraser Valley airshed in partnership with 
other government agencies
Collaboration with federal, provincial and adjacent 
agencies will be necessary to develop, pilot and imple-
ment an effective visual air quality program for the 
Lower Fraser Valley airshed. 

METRO VanCOuVER will:

2.2.1  Enhance monitoring and reporting of 
visual air quality conditions.

2.2.2  Implement a visual air quality pilot proj-
ect, which includes:

a. developing a visual air quality index and 
a measurable visual air quality improve-
ment target,

b. engaging interested parties and the 
public in improving visual air quality,

c. identifying potential visual air quality 
management approaches, and

d. evaluating visual air quality management 
options.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

2.2.3 Environment Canada to continue sup-
porting visual air quality monitoring and science 
in Metro Vancouver and adjacent districts.

2.2.4 Health Canada to continue supporting 
work that will enhance understanding of the link 
between improvements in visual air quality and 
health benefits.

2.2.5 B.C. Ministry of Environment and the 
Fraser Valley Regional District to continue sup-
porting the development and implementation 
of the visual air quality improvement program 
in the Lower Fraser Valley airshed.
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goal 3:   
Minimize the region’s 
contribution to global 
climate change

Climate change is occurring worldwide. The Metro 
Vancouver region has a global responsibility to reduce 
its greenhouse gas emissions, thereby minimizing its 
contribution to global climate change.

Local actions are imperative to achieve regional green-
house gas emission reduction targets and mitigate global 
climate change. In the process we can make the region 
more efficient and improve the quality of life for resi-
dents by reducing our exposure to air contaminants, 
reducing the negative effects of rising global energy 
prices, and supporting the development of a regional 
green economy. The actions under Goal 3 are aligned 
closely with Metro Vancouver’s Corporate Climate 
Action Plan which outlines actions to reduce greenhouse 
gas emissions from Metro Vancouver’s own corporate 
operations, including the region’s drinking water, liquid 
waste, and solid waste systems. The following strategies 
and actions will achieve this goal.
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strategy 3.1 Reduce emissions of short-
lived climate forcers
A great deal of policy and research effort has concen-
trated on reducing the most prevalent greenhouse gas, 
carbon dioxide, which can exist in the atmosphere for 
decades. Recent research has shown that ground-level 
ozone, black carbon (more commonly called soot), and 
methane have a larger impact on the global climate 
than previously understood. In contrast to carbon 
dioxide, these “short-lived” climate forcers last days to 
months in the atmosphere. By reducing these potent 
yet short-lived contaminants we can delay the worst 
impacts of climate change – effectively buying time in 
the next few decades while longer term actions to 
mitigate carbon dioxide emissions take effect. In addi-
tion, reductions in emissions of black carbon and 
ground-level ozone precursors will also lead to air quality 
and health benefits.

METRO VanCOuVER will:

3.1.1 Develop and implement strategies and 
actions listed under Goal 1 of this Plan to reduce 
diesel particulate matter and wood smoke which 
are key contributors of black carbon. 

3.1.2 Develop and implement strategies and 
actions listed under Goal 1 to reduce the precur-
sors to ground-level ozone including nitrogen 
oxides from cars, trucks, and buses and volatile 
organic compounds from industrial, commercial, 
institutional and agricultural sources.

3.1.3 Work with partners to develop and 
implement strategies and actions to reduce meth-
ane emissions from landfills through organics 
diversion and methane capture.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

3.1.4 B.C. Ministry of Agriculture to continue 
developing and implementing projects to reduce 
methane emissions from agricultural activities 
(e.g., methane recovery from livestock waste for 
use as biogas and other products).
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strategy 3.2 Support the region’s 
municipalities, businesses and residents 
to reduce their carbon footprints
Industrial, commercial, and institutional (ICI) sectors 
are significant contributors to greenhouse gas emissions 
in the region. In order to reach regional greenhouse 
gas emissions reduction targets, greenhouse gas emis-
sions need to be decreased across the economy. Reduc-
ing emissions from the ICI sectors often generate 
additional cost and efficiency benefits for their 
operations. 

Emissions from agricultural operations include carbon 
dioxide emissions from farm machinery and methane 
emissions from livestock operations including manure 
and cattle digestive processes.

Heating for buildings makes up approximately 30% 
of regional greenhouse gas emissions. Buildings can 
reduce their greenhouse gas emissions by installing 
more efficient and low carbon heating systems. Direct 
and future emissions associated with construction and 
land development can be reduced by designing and 
locating new buildings and developments in a way that 
minimizes greenhouse gas emissions.

METRO VanCOuVER will:

3.2.1  Explore the establishment of a regional 
climate action fund dedicated to funding a range 
of measures that will reduce regional greenhouse 
gas emissions and energy consumption.

3.2.2  Work with municipalities to establish a 
regional carbon credit ownership protocol to 
clarify the process of assigning carbon credit 
ownership among local governments in the 
region.

3.2.3  Assess the region’s low carbon energy 
(e.g., biomass, geothermal, etc.), waste heat recov-
ery, and district energy opportunities and risks, 
and where appropriate work with municipalities 
to coordinate public and private investment in 
supporting infrastructure.

3.2.4  Provide greenhouse gas management 
training for the region’s small and medium-sized 
enterprises and link training to other related 
initiatives such as LiveSmartBC and the Trans-
Link Travel Smart program.

3.2.5  Develop model greenhouse gas emission 
reporting protocols for inclusion in sustainable 
procurement policies, and promote adoption by 
municipalities and businesses.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

3.2.6  Federal Government to support the 
development of an International Maritime Orga-
nization regulation for greenhouse gas emissions 
from commercial marine vessels.

3.2.7  Federal Government to support the 
International Civil Aviation Organization’s cer-
tification of sustainable low carbon fuels for use 
in aircrafts.

3.2.8  Fortis BC and BC Hydro to continue 
to assess energy efficiency improvement oppor-
tunities for major energy users and implement 
effective incentive programs.

3.2.9  Provincial Government to earmark a 
portion of the carbon tax revenues and other 
funding sources for local government actions that 
will reduce community emissions.
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3.2.10  Provincial Government to continue to 
increase the carbon tax provided that:

a. impacts to low income households are 
mitigated, 

b. a portion of the funding is dedicated to 
a regional climate action fund for 
greenhouse gas emission reduction 
projects in the region, and

c. local governments continue to receive 
CARIP funds.

3.2.11  Provincial Government to investigate 
regulatory and incentive options for greenhouse 
gas emission reductions from heaters and 
boilers.

3.2.12 Provincial Government to continue set-
ting more stringent energy and greenhouse gas 
performance standards for new and existing build-
ings, developing standards for on-site renewable 
energy systems through the B.C. Building Code, 
and promoting best practices in building energy 
performance.

3.2.13 B.C. Ministry of Agriculture to continue 
investigating renewable energy technologies and 
low carbon farming techniques, in collaboration 
with Metro Vancouver, Fraser Valley Regional 
District, municipalities and other partners.
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3.3.5 Work with municipalities, TransLink, 
the Provincial Government, and the utility pro-
viders to coordinate planning and investment in 
low carbon vehicle infrastructure (e.g., plug-in 
electric vehicles, natural gas vehicle facilities).

3.3.6  Work with TransLink, municipalities, 
and the Provincial Government to improve data 
collection and sharing which will inform trans-
portation-related emission reduction strategies.

aCTiOns REQuEsTEd Of OThER gOVERnMEnTs 
and agEnCiEs:

3.3.7 Provincial and Federal Governments to 
enact enabling legislation that generates addi-
tional revenues for transit infrastructure.

3.3.8 Federal and Provincial Governments to 
enhance financial incentives to promote cleaner, 
fuel-efficient heavy and light duty vehicle pur-
chases and the adoption of new low-carbon and 
efficient vehicle technologies.

3.3.9 Provincial Government to expand sup-
port of Sustainable Fleet Management Programs 
(such as E3 and GreenFleets BC, IdleFree BC) 
as a central source for reducing emissions from 
private and public vehicle fleets.

strategy 3.3 Reduce the carbon 
footprint of the region’s transportation 
system
On-road vehicles are responsible for one-third of the 
region’s greenhouse gas emissions. Improving the effi-
ciency of vehicles and reducing the number and length 
of vehicle trips can reduce the region’s impact on the 
global climate. Vehicle efficiency is largely driven by 
policies of senior levels of government, but the region 
can enable new low carbon technologies such as electric 
vehicles by providing supportive infrastructure. Simi-
larly, Metro Vancouver’s role for planning regional 
growth will have a direct impact on the length and 
number of vehicle trips. 

METRO VanCOuVER will:

3.3.1 Work with municipalities and TransLink 
to implement elements of the Regional Growth 
Strategy that support land use patterns that reduce 
vehicle trips and increase walking, cycling, and 
use of public transit and support the efficient 
movement of goods.

3.3.2  Work with municipalities and TransLink 
to develop model bylaws that facilitate low carbon 
transportation choices, such as pedestrian-ori-
ented design, road space allocation, cycling infra-
structure, car sharing, low carbon vehicle 
infrastructure, etc.

3.3.3  Provide detailed greenhouse gas emission 
analysis of the regional transportation system in 
support of regional and municipal transportation 
planning, and jointly develop strategic actions 
to reduce transportation-related greenhouse gas 
emissions. 

3.3.4 Promote TransLink ’s TravelSmart trip 
reduction program through Metro Vancouver’s 
public outreach programs.
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3.3.10 Provincial Government to extend the 
Greenhouse Gas (Vehicle Emissions Standard) Act 
to 2017 through 2025 and incrementally increase 
the stringency of these standards.

3.3.11 The Provincial Government to investigate 
combining air contaminants and greenhouse 
gases into a coordinated vehicle emission standard 
and increase its stringency.

3.3.12  The Provincial Government to review 
the B.C. low-carbon fuel standard to ensure pro-
visions are meeting desired greenhouse gas reduc-
tion goals and are not creating unintended 
economic and environmental consequences. 

3.3.13 The Insurance Corporation of British 
Columbia, in consultation with TransLink and 
other stakeholders, to investigate an equitable 
distance-based insurance option that helps 
encourage drivers to drive fewer kilometres. 

3.3.14  The Provincial Government, TransLink, 
and municipalities to enhance transportation 
demand management measures, including user 
road pricing, fuel efficient vehicle incentives and 
outreach programs.

3.3.15 TransLink and municipalities to work 
with the private sector to improve the efficiency 
of goods movement through better logistics coor-
dination between ports, carriers, shippers, and 
their customers.
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strategy 3.4 Explore opportunities for 
carbon sequestration
Opportunities to increase the carbon sequestration 
capacity of the region can create carbon credits which 
can be used towards Metro Vancouver’s goal of corporate 
carbon neutrality, or sold in a carbon market to generate 
revenues for the region. Sequestration projects can also 
have associated benefits by restoring green spaces and 
creating new areas with enhanced ecological services.

METRO VanCOuVER will:

3.4.1  Explore carbon sequestration opportunities 
on Metro Vancouver’s corporate lands, such as:

a. reforestation,
b. ecosystem restoration, and
c. biochar.

3.4.2  Develop a regionally specific carbon 
storage and sequestration guide to aid in site 
specific land use and landscape decision making 
in Metro Vancouver.

strategy 3.5 Increase public 
understanding of climate change issues 
and encourage personal action
Public understanding and support for climate change 
actions is critical to their effectiveness over the long 
term. Even though Metro Vancouver and other govern-
ments are leading many initiatives, action by individu-
als, businesses, and community organizations will be 
necessary to meet aggressive greenhouse gas emission 
reduction targets.

METRO VanCOuVER will:

3.5.1  Produce a consolidated climate change 
action guide which outlines public actions which 
will significantly reduce greenhouse gas 
emissions.

3.5.2 Raise public awareness and uptake of 
low carbon building and transportation options 
through Metro Vancouver’s outreach 
programs.

3.5.3 Pursue the development of an Air Qual-
ity and Climate Change Academy, in partnership 
with academic institutions and other partners, 
which will enhance air quality and climate change 
research, formal education, and public outreach 
within the region.
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Goal 3: Minimize the region’s 
contribution to global climate 
change

1.  Percentage change in regional greenhouse gas   
    emissions compared to 2007 baseline

2.  Percentage change in greenhouse gas emissions  
    per source sector

3.  Percentage change in greenhouse gas emissions  
    per capita and per vehicle

Targets
Metro Vancouver has adopted the following regional 
targets as part of its Sustainability Framework and 
associated action plans.

diEsEl PaRTiCulaTE MaTTER: 

•	Reduce diesel particulates from vehicles, equipment 
and rail in the region by 50 percent by 2015 (com-
pared to 2005).

gREEnhOusE gasEs:

•	Reduce regional greenhouse gases 15 percent by 
2015 and 33 percent by 2020 from 2007 levels. 

PERfORManCE MEasuREs
The following performance measures will be used to 
monitor progress toward the Plan’s goals over the next 
decade. 

Goal 1: Protect public health and 
the environment

1.  Percentage change in annual emissions of air   
    contaminants (region-wide and by sector)

2.  Number of exceedances of regional and national  
    objectives and standards

a. Metro Vancouver’s Ambient Air Quality 
Objectives

b. Canada-wide Standards for PM2.5 and Ozone

3.  Percentage change in annually-averaged air   
     contaminant concentrations at long-term 

monitoring network stations

4.  Percentage of hours with the Air Quality Health  
     Index in the HIGH and LOW health risk 

categories

5.  Number of days that the region is under an air  
    quality advisory

Goal 2: Improve visual air quality

1.  Number of impaired visual air quality events

2.  Number of days with visual air quality index in  
    the worst and best categories
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Measuring and Monitoring
Metro Vancouver collects data related to air quality, 
greenhouse gases and energy use which can be used to 
identify priority areas for action in the IAQGGMP, 
and to allow measurement of the performance of the 
Plan. Air quality monitoring data, emissions inventories 
and forecasts, and Metro Vancouver’s public air quality 
complaint database provide the on-going information 
necessary to track progress. 

The quality of our air is often described in terms of the 
amount of contaminants released by emission sources, 
and the concentrations measured at ambient (outdoor) 
monitoring stations. It is important to make a distinc-
tion between the emissions themselves and the resultant 
ambient air quality. While the emissions released from 
industrial stacks, motor vehicle tailpipes, residential 
chimneys and the myriad of sources in the region do 
contribute to ambient air quality, some air contaminants 
discharged into the atmosphere undergo transforma-
tions or reactions, leading to secondary pollutants. Two 
examples are the reaction of nitrogen oxides and volatile 
organic compounds in the presence of sunlight to form 
ground-level ozone, and the reaction of nitrogen oxides, 
sulphur oxides and ammonia to form secondary fine 
particulate matter. 

To track the region’s emissions, Metro Vancouver com-
piles detailed emission inventories of common air 
contaminants (including smog-forming pollutants) 
and greenhouse gases every five years. Emission inven-
tories describe the types and amounts of air contami-
nants released into the air by different sources. This 
information provides a baseline against which progress 
can be measured, and a projection of future emissions 
which helps to identify significant emerging regional 
sources.

To track ambient air quality levels, Metro Vancouver 
operates the Lower Fraser Valley Air Quality Monitor-
ing Network in partnership with Environment Canada, 
Fraser Valley Regional District and the B.C. Ministry 
of Environment. The network includes over 25 air 
quality monitoring stations located from Horseshoe 
Bay to Hope. Air quality and weather data is collected 
on a continuous basis and used to calculate the public 
air quality health index (AQHI). The network also 
allows staff to: collect information about air contami-
nants that contribute to human health risk; track air 
quality trends; and evaluate the effectiveness of actions 
in the IAQGGMP.

Metro Vancouver also conducts specialized air quality 
monitoring studies to investigate problem areas, mea-
sure the impact of specific emission sources and support 
regulatory decisions. These specialized studies are con-
ducted using portable monitoring equipment to supple-
ment the permanent monitoring network, and provide 
information about air quality at the neighbourhood 
level which may be used to develop local air quality 
action plans. Metro Vancouver has been upgrading its 
capabilities for undertaking specialized air quality 
studies.

Metro Vancouver also collaborates with other agencies 
and academic institutions to conduct air quality 
research, which allows us to better understand current 
and future trends, and develop effective programs to 
support the goals of the IAQGGMP. 
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Ambient Air Quality Objectives
Metro Vancouver establishes Ambient Air Quality 
Objectives (AAQOs) based on current knowledge about 
air quality and health science, with consideration of 
other relevant objectives world-wide and local achiev-
ability. Recognizing that health evidence suggests that 
there is no safe level for some contaminants, the AAQOs 
are a step towards the lowest observable effects levels. 
Metro Vancouver’s AAQOs are revised from time to 
time, consistent with the continuous improvement 
guideline. Metro Vancouver reviews its AAQOs when 
new information becomes available and when the 
federal or provincial government modifies their 
objectives. 

air contaminant averaging time
ambient air Quality objectives

μg/m3 parts per billion

Carbon monoxide
1-hour 30,000 26,500

8-hour 10,000 8,800

nitrogen dioxide
1-hour  200 107

annual 40 22

sulphur dioxide

1-hour 450 174

24-hour 125 48

annual 30 12

Ozone
1-hour 160 82

8-hour 126 65

inhalable particulate matter (PM10)
24-hour 50 -

annual 20 -

fine particulate matter (PM2.5)
24-hour 25 -

annual 8 (6)* -

Table 2 Metro Vancouver’s Ambient Air Quality Objectives

While it is intended that air quality throughout Metro 
Vancouver region will always be better than Metro 
Vancouver’s AAQOs, natural events such as forest fires 
may result in unavoidable exceedances. Metro Vancou-
ver’s AAQOs are part of an integrated management 
program comprising, but not limited to, the following 
components:

•	Long-term surveillance monitoring,

•	Reporting on the quality of the air,

•	One of several decision factors in permit evaluation 
and regulation development, and

•	 Input to determining the need for and developing 
air quality management programs for area and 
mobile sources.

* Metro Vancouver adopted ambient air quality objectives for PM2.5 as part of the 2005 Air Quality Management Plan, 
based on the most stringent standards at the time and in advance of any Provincial objective. In 2009, the Provincial 
government adopted a 24-hour objective for PM2.5, as well as an annual PM2.5 objective of 8μg/m3 and a planning 
goal of 6 μg/m3. The 2011 IAQGGMP aligns Metro Vancouver’s objectives with those of the Province.

The potential impacts associated with each of these contaminants are described in more detail in Appendix B. 
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Emission Standards for  
Regulated Sources
Metro Vancouver has the delegated authority and 
responsibility to provide the service of air pollution 
control in the region. Regulatory services are delivered 
through development and administration of bylaws, 
emission regulations and permits for industrial, com-
mercial and institutional emission sources, as well as 
compliance promotion and enforcement. The regulatory 
program aims to minimize emissions, thereby avoiding 
adverse health impacts and environmental 
degradation. 

Regional emission regulations and permits typically 
include emission limits, which are emission standards 
applied at the “point of emission”. Permits generally 
are used to regulate larger industrial sources, and emis-
sion limits in permits are legal requirements that restrict 
the quantity and quality of air contaminants emitted 
to the environment from a specific emission point (e.g., 
an industrial stack). In order to meet required emission 
limits and reduce their emissions, permit holders can 
be required to operate and maintain emission control 
works (such as technology like a baghouse or electro-
static precipitator that reduces emissions of particulate 
matter). Permit holders may also be required to perform 
regular testing to demonstrate compliance with emis-
sion limits. 

Metro Vancouver also administers emission regulations 
which stipulate emission limits and other requirements 
for groups of smaller sources, such as service stations 
and industrial boilers. Emission limits are also imposed 
by other levels of government, including vehicle tailpipes 
(e.g., AirCare), and paints and solvents (federal limits).

Recalling the distinction between emissions and ambi-
ent air quality, regulatory emission limits are used to 
manage emissions at the point of discharge from a 
particular source, while ambient air quality objectives 
are used to manage the end result of those emissions 
in the regional airshed. 

Often, an emission limit will be prescribed for a given 
emission source at a facility to ensure that there are no 
adverse impacts beyond the facility’s boundaries. In 
particular, stringent emission limits on hazardous sub-
stances can be stipulated in a permit or regulation to 
ensure there are no adverse health or environmental 
impacts from a facility on the neighbouring 
community. 

Adaptive Management
Implementation of the strategies and actions in the 
Integrated Air Quality and Greenhouse Gas Manage-
ment Plan will be reflected in annual work programs 
and budgets, and the annual Action Plan under the 
Sustainability Framework. Metro Vancouver will 
develop and periodically update an implementation 
framework in collaboration with its partners.  A progress 
report will be prepared every two years and the Plan 
will be reviewed every five years.

A key feature of the IAQGGMP is adaptive manage-
ment – monitoring progress, identifying challenges 
and finding solutions to overcome those challenges. 
Through monitoring, assessment and collaboration 
with partners, Metro Vancouver will continue to adapt 
its programs in response to technological advances, 
changing regulatory regimes, air quality episodes, and 
other issues. 
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aPPEndix a  
AIR QUALITy AND GREENHOUSE GASES – PAST, PRESENT AND FUTURE

Metro Vancouver currently experiences good regional air quality relative to most other urban areas in North 
America. The quality of our air is often described in terms of the amount of contaminants released by emission 
sources, and the concentrations measured at ambient (outdoor) monitoring stations. 

PAst tRends
Past trends, based on these two measures of performance, are shown in Table A-1. Efforts to reduce emissions of 
most air contaminants in the Lower Fraser Valley airshed have been relatively successful over the past 20 years. 
Similarly, improvements in carbon monoxide, nitrogen dioxide, sulphur dioxide, volatile organic compounds and 
particulate matter levels have also been observed at regional air quality monitoring stations.

Table a-1 Past Trends in Emissions and Air Quality in the Lower Fraser Valley Airshed 1990—2010

* Based on global carbon dioxide concentration measurements at National Oceanic and Atmospheric Administra-
tion’s Mauna Loa observatory. 

Pollutant
Regional Emission 

Trend
Regional air Quality 

Monitoring Trend

inhalable particulate matter (PM10)
   

fine particulate matter (PM2.5)
   

sulphur oxides (sOx)
   

ammonia (nh3)
 

No discernible trend

diesel particulate matter
 

Insufficient monitoring record

ground-level Ozone (O3) Not emitted

 

 

Short term peaks 

Annual averages

Oxides of nitrogen (nOx)
   

Volatile Organic Compounds 

(VOCs)

   

Carbon monoxide (CO)
   

greenhouse gases (ghgs)
   

*
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Smog-forming pollutants emissions are the sum of 
nitrogen oxides, sulphur oxides, volatile organic com-
pounds, fine particulate matter and ammonia 
emissions.

CuRRent eMIssIons
The following diagrams summarize the main sources that contributed to smog formation and greenhouse gas 
emissions in the Metro Vancouver region in the year 2010.
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*Permitted industrial sources

**Miscellaneous smog-forming pollutants are 
from burning, waste, and other sources. 

the total smog-forming emissions for 2010 
were 100,005 tonnes.

*Permitted industrial sources

**Miscellaneous greenhouse gas emissions are 
from burning, refueling, agriculture and other 
sources. 

the total greenhouse gas emissions for 2010 
were 16.3 megatonnes.

Greenhouse gas emissions are the weighted sum of 
carbon dioxide, methane, and nitrous oxide, expressed 
as carbon dioxide-equivalents. 
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FutuRe tRends
Despite recent air quality improvements, emissions of particulate matter, carbon monoxide, ammonia and green-
house gases are predicted to rise as a result of projected increases in population, agricultural activity and trans-
portation, as illustrated in Table A-2.

Table a-2 Forecasted Lower Fraser Valley Airshed Emission Trends  2010– 2020

* This trend includes the implementation of an International Maritime Organization Emission Control Area on the coasts of Canada and 
United States.

** Percentage of Canadian Lower Fraser Valley total. Diesel particulate matter emission trends are not available for Whatcom County.

Pollutant
forecasted 

Trend

forecasted 
Change 

from 2010–2020

Major sources in the lower fraser 
Valley airshed

inhalable 

particulate 

matter (PM10)

 

+7%

Miscellaneous area sources, building 

heating, agriculture, burning, 

non-road engines, wood products 

industries, marine vessels

fine particulate 

matter (PM2.5)

 

+4%
Space heating, burning, miscellaneous 

area sources, non-road engines

sulphur oxides 

(sOx)

 

    

( 
 

  )*

+17% 

 (-51%)*

Marine vessels, petroleum products 

industries, primary metal industries

ammonia (nh3)
 

+9%
Agriculture, miscellaneous area 

sources, light-duty vehicles

diesel particulate 

matter

 

-15%**
Non-road engines, marine vessels, 

heavy-duty vehicles

Oxides of 

nitrogen (nOx)

 

-15%

Light-duty vehicles, non-road engines, 

marine vessels, heavy-duty vehicles, 

space heating, railways, non-metallic 

mineral processing

Volatile Organic 

Compounds 

(VOCs)

Levelling 

off
-3%

Vegetation, solvent evaporation, light-

duty vehicles, non-road engines 

Carbon 

monoxide (CO)

 

+4% Light-duty vehicles, non-road engines

greenhouse 

gases (ghgs)

 

+5%
Light-duty vehicles, building heating, 

petroleum products, non-metallic 

mineral processing
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Current health research indicates that even low levels 
of fine particulate matter exposure are harmful to 
human health. Particulate matter also impairs visual 
air quality. Reducing regional emissions of particulate 
matter and its precursors (nitrogen oxides, sulphur 
oxides and ammonia) will continue to protect the health 
of residents and improve visual air quality in the region. 

Programs aimed at reducing diesel particulate matter 
are just beginning to take effect. Given the significant 
risk to human health and its role as a short-term climate 
forcer, Metro Vancouver will continue to implement 
and enhance programs to reduce emissions of diesel 
particulate matter.

Metro Vancouver will continue to partner with other 
governments and organizations to reduce emissions of 
sulphur oxides and ammonia. The largest source of 
sulphur dioxide emissions in Metro Vancouver is marine 
vessels, but the pending implementation of the Inter-
national Maritime Organization’s Emission Control 
Area on the North American coasts will reduce sulphur 
oxides emissions significantly. Ammonia emissions are 
predicted to rise as a result of increased agricultural 
activity.

The severity of ground-level ozone episodes has dimin-
ished since the 1980s and early 1990s. However, this 
trend has been mainly unchanged during the last ten 
to fifteen years, despite large reductions in emissions 
of nitrogen oxides and volatile organic compounds, 
which lead to ground-level ozone formation. Ongoing 
investigation of the most effective strategies for reducing 
ozone levels will provide Metro Vancouver with options 
and opportunities for improvement.

Despite recent efforts from governments, organizations, 
businesses and individuals in B.C. to combat climate 
change, emissions of greenhouse gases in Metro Van-
couver continue to increase. Continued commitment 
and an expansion of efforts to engage the public will 
be key to achieving future reductions. 
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aPPEndix B 
POTENTIAL IMPACTS ASSOCIATED wITH AIR CONTAMINANTS 
Health, visual air quality and climate change issues arise when contaminants are emitted into the air at concentrations 
that may be harmful to human health and the natural and built environments. These contaminants can also undergo 
chemical reactions in the air to produce other contaminants, called secondary contaminants, which can additionally 
affect our health and environment. Table B-1 provides a summary of the possible effects associated with air contami-
nants and greenhouse gases. 

Table B-1 Potential Impacts Associated with Air Contaminants in the Lower Fraser Valley Airshed

Pollutant Description Health impacts Ecosystem impacts Climate impacts
Other socio-

economic impacts

Inhalable 
particulate 
matter 
(PM10)

PM10 refers to 
microscopic solid 
and liquid particles, 
10 micrometres or 
smaller, that are 
suspended in the 
atmosphere.

Aggravates 
respiratory and 
cardiovascular 
disease, reduces 
lung function, 
increases 
respiratory 
symptoms and can 
lead to premature 
death.

Contributes to 
acidification 
and nutrient 
enrichment of soil 
and surface water.

Affects radiative 
balance and 
climate.

Contributes to poor 
visual air quality, 
which affects 
the well-being of 
residents.

Poor visual air 
quality impacts 
tourism.

Damages or 
discolours 
structures and 
property.

Fine 
particulate 
matter 
(PM2.5)

PM2.5 refers to 
microscopic solid 
and liquid particles, 
2.5 micrometres 
or smaller, that are 
suspended in the 
atmosphere; can be 
emitted directly from 
sources or formed 
secondarily in the 
atmosphere.

Aggravates 
respiratory and 
cardiovascular 
disease, reduces 
lung function, 
increases 
respiratory 
symptoms and can 
lead to premature 
death.

Contributes to 
acidification 
and nutrient 
enrichment of soil 
and surface water.

Affects radiative 
balance and 
climate.

Contributes to poor 
visual air quality, 
which affects 
the well-being of 
residents. 

Poor visual air 
quality impacts 
tourism. 

Damages or 
discolours 
structures and 
property.

Sulphur 
dioxide 
(SO2) *

Colourless gas with 
pungent odour that 
smells like a struck 
match.

Aggravates asthma 
and increases 
respiratory 
symptoms.

Contributes to 
acidification of 
soil and surface 
water and mercury 
methylation in 
wetland areas.

Damages or 
discolours 
structures and 
property.

Ammonia 
(NH3)*

Ammonia is a 
colourless gas with a 
pungent smell.

Irritates eyes, 
nose and throat, 
and may induce 
coughing.

Contributes 
to nutrient 
enrichment of soil 
and surface water.

Odours affect 
the well-being of 
residents.
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Pollutant Description Health impacts Ecosystem impacts Climate impacts
Other socio-

economic impacts

Black 
carbon 
(BC)*

Black carbon (or 
soot) comes from 
the incomplete 
combustion of fossil 
fuels, biofuel, and 
biomass.

Black carbon absorbs 
radiation from the 
sun, increasing the 
rate of global climate 
change.

Health impacts of 
black carbon are 
closely linked with 
diesel particulate 
matter, which is 
responsible for 
67% of the lifetime 
cancer risk due 
to air pollution in 
Metro Vancouver.

Higher water 
temperatures in 
oceans and rivers 
make them less 
hospitable to 
salmon and other 
fish.

Drier and hotter 
climates make it 
more difficult for 
species accustomed 
to coastal 
rainforests.

Black carbon has 
been identified 
as a short-lived 
climate forcer 
and cited as the 
second biggest 
contributor to 
global climate 
change after 
carbon dioxide, 
although its 
effects are not as 
long-lived.

Climate refugees 
may begin arriving 
in the region 
because of climate 
induced flooding, 
desertification, loss 
of drinking water, 
and other impacts.

Damage from 
increased 
frequency and 
intensity of storms.

Carbon 
monoxide 
(CO)

An odourless gas 
which, when inhaled, 
reduces our body’s 
ability to use oxygen.

Decreases athletic 
performance, 
aggravates cardiac 
symptoms, 
increases hospital 
admissions for 
cardiac diseases, 
and can lead to 
premature death.

Ground-
level ozone 
(O3)

Very reactive oxygen 
species. Formed in 
the atmosphere from 
reactions involving 
NOx and VOCs in the 
presence of sunlight.

Aggravates 
respiratory and 
cardiovascular 
disease, decreases 
lung function 
and increases 
respiratory 
symptoms, 
increases 
susceptibility 
to respiratory 
infection and can 
lead to premature 
death.

Damages 
vegetation and 
impacts tree 
growth.

Ground-level 
ozone is identified 
as a short-lived 
climate forcer.

Reduces crop 
yields.

Nitrogen 
oxides 
(NOx) ♠*

Group of highly 
reactive gases that 
include nitric oxide 
(NO) and nitrogen 
dioxide (NO2); NO2 is 
an odorous, brown and 
highly corrosive gas.

Aggravates 
respiratory disease 
and increases 
susceptibility 
to respiratory 
infections.

Contributes to 
acidification 
and nutrient 
enrichment of soil 
and surface water.

Volatile 
organic 
compounds 
(VOC) ♠*

A group of 
carbon-containing 
compounds that 
tend to evaporate 
quickly at ordinary 
temperatures.

Some VOCs are 
carcinogenic, such 
as formaldehyde 
and benzene.

Some VOCs are 
odourous, which 
affects the well-
being of residents.
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Pollutant Description Health impacts Ecosystem impacts Climate impacts
Other socio-

economic impacts

Methane 
(CH4)

A combustible gas, 
sometimes called 
natural or biogas.  

Sources are 
decomposition of 
waste in landfills, 
manure from 
livestock, and 
digestive processes 
in cattle.

No direct health 
impacts, but 
climate change is 
expected to cause 
more high heat 
days during the 
summer months 
which can stress 
those with pre-
existing heart and 
lung conditions.

Higher water 
temperatures in 
oceans and rivers 
make them less 
hospitable to 
salmon and other 
fish.

Drier and hotter 
climates make it 
more difficult for 
species accustomed 
to coastal 
rainforests.

Methane is a 
relatively potent 
greenhouse gas.

Compared with 
carbon dioxide, 
it has a higher 
global warming 
potential, but has 
been identified 
as a short-lived 
climate forcer, 
persisting in the 
atmosphere for 
around 10 years.

Climate refugees 
may begin arriving 
in the region 
because of climate 
induced flooding, 
desertification, loss 
of drinking water, 
and other impacts.

Damage from 
increased 
frequency and 
intensity of storms.

Carbon 
dioxide 
(CO2)

A colorless, 
odourless, and 
tasteless gas that is 
the by-product of 
combustion of fossil 
fuels.  Also released 
through processes 
of deforestation 
and other land-use 
change.

No direct health 
impacts, but 
climate change is 
expected to cause 
more high heat 
days during the 
summer months 
which can stress 
those with pre-
existing heart and 
lung conditions.

Higher water 
temperatures in 
oceans and rivers 
make them less 
hospitable to 
salmon and other 
fish.

Drier and hotter 
climates make it 
more difficult for 
species accustomed 
to coastal 
rainforests.

CO2 is the 
most abundant 
greenhouse gas 
and causes global 
climate change.

CO2 is long-lived 
in the atmosphere 
often remaining 
for more than 100 
years.

Climate refugees 
may begin arriving 
in the region 
because of climate 
induced flooding, 
desertification, loss 
of drinking water, 
and other impacts.

Damage from 
increased 
frequency and 
intensity of storms.

* Contributes to PM2.5 formation with associated impacts

♠ Contributes to ground-level ozone formation with associated impacts

Based on: 

U.S. Environmental Protection Agency (2008) National Air Quality Status and Trends Through 2007. Report EPA-454/R-08-006, U.S. 
Environmental Protection Agency, Office of Air Quality Planning and Standards, Air Quality Assessment Division, Research Triangle Park, 
North Carolina, November 2008. 
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aPPEndix C  
ROLES AND RESPONSIBILITIES OF OTHER GOVERNMENTS

Recognizing that Metro Vancouver does not have regu-
latory authority over all air emission sources in the 
region, partnerships with other levels of government 
will be necessary in the following areas.

fEdERal gOVERnMEnT:

•	Environment Canada regulates emissions from 
on-road vehicles through standards for new vehicle 
performance and fuel composition, in-use fuel stan-
dards, the quality of fuel produced, imported and 
sold in Canada, and emissions from marine vessels, 
non-road vehicles and engines, and some industrial 
sources across Canada. The Government of Canada 
and the Government of the United States of America 
are signatories to the US-Canada Air Quality Agree-
ment, a commitment to controlling transboundary 
air pollution between the two countries. 

•	Environment Canada and Health Canada share 
responsibility under the Canadian Environmental 
Protection Act (CEPA) to assess and manage threats 
posed by toxic substances.

•	Transport Canada has the mandate to enforce the 
International Maritime Organization’s regulations 
for marine vessels under the authority of the Canada 
Shipping Act. Transport Canada is also the authority 
responsible for Canadian railways. 

•	Port Metro Vancouver manages all port operations 
and mitigation of environmental impacts related to 
development and expansion proposals. Port Metro 
Vancouver is a non-shareholder, financially self-
sufficient corporation which was established by the 
Government of Canada in January 2008 pursuant 
to the Canada Marine Act. Port Metro Vancouver 
is accountable to the federal Minister of 
Transport.

PROVinCial gOVERnMEnT:

•	The government of British Columbia delegates 
air quality management authority to Metro Van-
couver through the Provincial Environmental Man-
agement Act, and the B.C. Ministry of Environment 
has regulatory authority for air quality management 
in the remainder of the Province. 

•	 In 2007, the Government of British Columbia 
enacted the Greenhouse Gas Reductions Target Act 
which commits the Province to reducing greenhouse 
gas emissions by 33 percent below 2007 levels by 
2020 and 80 percent by 2050. Other provincial 
legislation, such as the Carbon Tax Act and other 
Greenhouse Gas Reduction Acts (Cap and Trade, 
Vehicle Emissions Standards, Renewable and Low 
Carbon Fuel Requirements); will assist the Province 
and local governments to meet their greenhouse gas 
emission reduction targets.

REgiOnal and lOCal gOVERnMEnTs:

•	The South Coast British Columbia Transportation 
Authority (or TransLink) administers the regional 
AirCare vehicle inspection and maintenance pro-
gram; plans, manages and finances public transit; 
and shares responsibility for the major road network 
and regional cycling with the municipalities in Metro 
Vancouver.

•	Municipalities are required under the Local Govern-
ment (Green Communities) Statutes Amendment Act 
(Bill 27) to include targets, policies and actions to 
reduce greenhouse gas emissions in their Official 
Community Plans. Several municipalities within 
Metro Vancouver have also adopted and enforce 
municipal bylaws, such as fire and anti-idling bylaws, 
which improve air quality.
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fiRsT naTiOns:

•	First Nations have constitutional rights which must 
be taken into account in the planning process. In 
April 2009 Tsawwassen became a treaty First Nation 
member of the Metro Vancouver Board when a 
treaty signed and ratified by the Government of 
Canada, the Province of British Columbia and 
Tsawwassen First Nation came into effect.

adjaCEnT REgiOnal disTRiCTs and aiRshEd 
PaRTnERs:

•	Fraser Valley Regional District (FVRD) has been 
given authority for air quality planning and moni-
toring through a provincial Order-in-Council. The 
FVRD is currently working to acquire regulatory 
powers similar to those of Metro Vancouver.

•	Squamish-Lillooet Regional District has an inter-
est in air quality management as stated in its Regional 
Growth Strategy, but air quality management 
authority within this district lies with the B.C. 
Ministry of Environment.

•	Northwest Clean Air Agency is the local air quality 
authority with responsibility for Whatcom County, 
and has similar powers to Metro Vancouver.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
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Sustainability Framework  

In Metropolitan Vancouver climate change is expected to result in warmer temperatures, wetter winters, drier 
summers and more frequent extreme weather events, along with rising sea levels.   

Tackling climate change will require actions to reduce GHG emissions and also to prepare for the impacts that 
climate change will bring to our region.

Building a Sustainable  
Livable Region
Since 2002 Metro Vancouver has formally placed 
the concept of sustainability at the centre of its 
operating and planning philosophy and advanced 
its role as a leader making the region one which is 
explicitly committed to a sustainable future. This 
comprehensive endeavour has become known as 
the Sustainable Region Initiative, or more familiarly 
as the ‘SRI’.

All of Metro Vancouver’s plans share a common 
nucleus, that is, the vision, mission, values, 
sustainability imperatives, and sustainability 
principles as set out in the Sustainability Framework. 
This Corporate Climate Action plan is one plan in a 
suite of Metro Vancouver plans.

FIGuRE 1: METRO VANCOuVER SuSTAINABILITy FRAMEwORk

METRICS, TARGETS and KEY DELIVERABLES

REGIONAL VISION

METRO VANCOUVER ROLE AND MISSION

VALUES

SUSTAINABILITY IMPERATIVES AND PRINCIPLES

Vision, mission, values, imperatives and principles are  
the foundation for Metro Vancouver’s  

three interconnected roles: 

Progress towards a sustainable region is measured by

which establish Strategic Priorities and key activities  
within Metro Vancouver’s three roles

 Policy
• Plans
• Strategies
• Regulations

 Political Forum
• Outreach
• Advocacy
• Education
• Collaborative
      processes

 Core Services
• Infrastructure 
   management
•    Administration

METRO VANCOUVER SUSTAINABILITY FRAMEWORK
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Metro Vancouver seeks to achieve what humanity aspires to on a global basis – the highest quality of life em-
bracing cultural vitality, economic prosperity, social justice and compassion, all nurtured in and by a beautiful 
and healthy natural environment.

we will achieve this vision by embracing and applying the principles of sustainability, not least of which is an 
unshakeable commitment to the well-being of current and future generations and the health of the planet, in 
everything we do.

As we share our efforts in achieving this vision, we are confident that the inspiration and mutual learning we 
gain will become vital ingredients in our hopes for a sustainable common future.

Sustainability Imperatives 
The Sustainable Region Initiative is driven by the following overarching imperatives necessary for creating a 
sustainable future:

 • Have regard for both local and global consequences and long term impacts

 • Recognize and reflect the interconnectedness and interdependence of systems

 • Be collaborative

    

Vision Statement
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Plan Vision 

Vision
A carbon neutral corporation resilient to the impacts 
of climate change.

Guiding Principles
Metro Vancouver will become carbon neutral by 
reducing corporate emissions, providing renewable 
energy to other parties to avoid emissions in the 
region, and sequestering carbon.  Carbon neutrality 
is achieved when the amount of greenhouse gases 
avoided and sequestered is equal to (or more than) 
the emissions created.  Emissions will be reduced in 
accordance with a successful business case using an 
established corporate price for GHG emissions.   

Metro Vancouver will seek to retain credit of avoided 
emissions resulting from second-party use of Metro 
Vancouver-supplied renewable energy.  All credits 
from avoided or sequestered emissions will be kept 
and applied against emissions from all corporate 
sources including solid waste emissions.   If credits 
exceed emissions, Metro Vancouver will keep these 
credits, going beyond carbon neutral to become 
“carbon negative”.  

If carbon neutrality is not achieved, as a last resort, 
Metro Vancouver may purchase or create offset 
credits with local partners.
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The purpose of this plan is to set out strategies and 
actions to achieve Metro Vancouver’s commitment 
to corporate carbon neutrality and to adapt our 
corporate infrastructure and activities to the 
anticipated consequences of climate change.  This 
plan will focus on the BC Climate Action Charter 
commitment, which excludes solid waste, but 
mitigation actions associated with solid waste will 
be added following adoption of the Integrated Solid 
waste and Resource Management Plan.      

Purpose 
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Metro Vancouver Plans
Climate change and energy cut across all aspects 
of the Sustainable Region Initiative.  Reducing 
Metro Vancouver’s contribution to climate change, 
preparing for the impacts of climate change, and 
managing Metro Vancouver’s energy use, are all 
important elements integrated directly into Metro 
Vancouver’s Suite of Plans. 

For example, reducing resource consumption is 
fundamental to the Drinking water Management 
Plan (DwMP) and Integrated Solid waste Resource 
Management Plan (ISwRMP).  Demand management 
both reduces greenhouse gas emissions and 
improves corporate resiliency.  Opportunities for 
energy recovery from waste streams are detailed 
in the DwMP, Integrated Liquid waste Resource 
Management Plan (ILwRMP) and ISwRMP.  Actions 
to recover energy and make best use of resources 
generated from waste streams have the additional 
benefit of reducing greenhouse gas emissions.  

Measures in the DwMP and LwMP which prepare 
infrastructure for increased demand for services also 
protect against the impacts of climate change.  An 
example of a significant adaptive measure identified 
in the DwMP is the Seymour-Capilano Filtration 
Project.  This project makes Metro Vancouver 
more resilient to water quality and turbidity risks 
associated with the anticipated heavier rainfall and 
storms that climate change is expected to bring.

The Corporate Climate Action Plan serves to 
integrate corporate climate change and energy 
actions in the other management plans, but also 
to identify additional actions and to address the 
relationship of climate change and service delivery.  

In addition to the long-term planning actions 
identified in Metro Vancouver’s suite of plans, 
there are shorter-term service delivery actions 
that can be taken to address climate change.  For 
example, this plan includes actions for corporate 
operations such as the management of vehicles 
and equipment, which may not be addressed by a 
specific management plan but contribute to Metro 
Vancouver’s corporate GHG emissions.

 

Links to Other Plans
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To be added when 
ISWRMP has been 
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• small scale renewables
• Electric equipment
• Carbon sequestration         
 in parks
• Climate change 
 planning
• Purchase resilient 
 lands

• Optimize energy efficiency
• Recover energy
• Sequester biosolids   
 carbon

• Optimize energy efficiency
• Sequester carbon in   
 watersheds
• Alpine Lakes

• Innovative building tech
• Energy efficient lighting 

• Reduce GHG and  
 energy consumption

CORPORATE 
CLIMATE 

ACTION PLAN

FIGuRE 2:  CONTRIBuTION OF THE CORPORATE CLIMATE ACTION PLAN TO THE OBjECTIVES OF THE 
OTHER METRO VANCOuVER MANAGEMENT PLANS
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Measures on the part of other levels 
of government have a direct impact 
on the ability of our region to achieve 
our climate change goals and targets.  
Some of the most significant linkages 
are described in this section.

• The Climate Action Charter (2008) – In 
December 2007, Metro Vancouver signed the 
BC Climate Action Charter - a voluntary tripartite 
agreement between the Province, the union of 
BC Municipalities (uBCM) and each individual 
local government signatory.  This Charter aims to 
engage local governments in the GHG reduction 
effort on a voluntary basis.  The key commitment 
of the Charter is for local governments to become 
carbon neutral in traditional local government 
services, excluding solid waste disposal by 2012.  

• Greenhouse Gas Reduction (Cap and Trade) 
Act (2008) – This act enacted the Province of BC 
to develop a system of mandatory caps on major 
B.C. emitters as part of a GHG trading system 
in partnership with other jurisdictions.   Full 
implementation of the regional cap and trade 
system is currently anticipated to occur in 2012.  
However, the Ministry of Environment introduced 
a mandatory Reporting Regulation which requires 
that facilities emitting more than 10,000 tonnes 
per year (including CO2 biomass emissions) of 
CO2E per annum will be required to report their 
GHG emissions to the ministry, beginning with 
the 2009 calendar year and annually thereafter.  
Based on the definition of biomass and the 
proposed 10,000 tonnes threshold, Metro 
Vancouver likely will be subject to the reporting 
requirement.   In BC, non-combustion emissions 
at solid waste disposal facilities and municipal 
and industrial wastewater treatment plants will be 
addressed under separate regulations and would 
not fall under the cap and trade program.  

• Preparing for Climate Change: British 
Columbia’s Adaptation Strategy (2010) – This 
document establishes a framework and vision 
of a British Columbia that is prepared for and 
resilient to the impacts of climate change.  This 
vision is supported by three strategies: (1) Build 
a strong foundation of knowledge and tools, (2) 
Make adaptation a part of the Government of 
British Columbia’s business, (3) Assess risks and 
implement priority adaptation actions in key 
climate sensitive sectors.  This Provincial Strategy 
includes engaging and working with partners 
in other levels of government and integrating 
adaptation into B.C. Government policies, 
legislation and regulations, including provincial 
guidelines on dyke upgrade.  

• BC Energy Plan (2007) – This Plan establishes 
the energy framework for the entire province.  In 
it, the province makes aggressive commitments, 
including requiring all new electricity projects 
developed in B.C. to have zero net greenhouse 
gas emissions, all existing thermal generation 
power plants to reach zero net greenhouse gas 
emissions by 2016, and 50 per cent of BC Hydro’s 
incremental resource needs to be acquired 
through conservation by 2020. The Corporate 
Climate Action Plan assumes the Province will be 
successful in achieving the targets set out in the 
BC Energy Plan.

Aligning with Provincial Initiatives
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Strategy 1:  Reduce Energy Consumption

Minimizing energy consumption through technology 

and operational changes reduces costs and reliance 

on fossil fuels and imported electricity.  Energy 

conservation actions typically have co-benefits 

beyond cost including improved services, comfort, 

and safety.  Additionally, there are numerous 

programs and incentives available to facilitate 

implementation of these actions.

METRO VANCOUVER WILL:

1.1:  OPTIMIzE uTILITy SySTEMS ENERGy   
  EFFICIENCy 
 Systematically review the utility operating 

systems to identify opportunities to redesign 
and apply new technology to optimize 
system energy efficiency.  

1.2:  EXPAND uSE OF ENERGy-EFFICIENT   
  LIGHTING SySTEM TECHNOLOGIES
 Building upon experiences at head office 

and two of the wastewater treatment plants, 
switch to less energy intensive lighting 
systems through design, installation of more 
efficient lights, ballasts, and supporting 
equipment and reconfiguration to zone-
based and task lighting.  

1.3:  APPLy INNOVATIVE TECHNOLOGIES   
  TO REDuCE HEATING AND COOLING  
  LOAD IN EXISTING BuILDINGS  
  AND FACILITIES
 Pursue the use of reflective paints, triple-

glazed windows and green rooftops to 
better insulate buildings to reduce heat 

transfer.  use office space design, office 
equipment, and automated control of HVAC 
to minimize energy use to heat and cool 
spaces.

1.4:  PROGRESSIVELy IMPROVE FuEL   
  EFFICIENCy OF VEHICLE FLEET
 Ensure the right vehicle is assigned to the 

right task (right-sizing) and invest in a highly 
fuel-efficient fleet, including SMART cars 
and hybrid vehicles.  Identify and retire poor 
performers.  

1.5:  uSE NEw DESIGN AND TECHNOLOGy TO  
  MINIMIzE VEHICLE AND EquIPMENT uSE
 Increase the use of remote monitoring and 

operation of air quality and drinking water 
monitoring stations to reduce the need 
for site visits, facilitate the use of video 
conferencing facilities to reduce travel, and 
implement low-maintenance landscape 
design principles to minimize off-road 
equipment operations.  

Greenhouse Gas Emission Reduction 
Strategies and Actions  
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Strategy 2:  Switch to Renewable Energy

Renewable energy operates within the current 

natural carbon cycle unlike fossil fuels which 

introduce additional ancient carbon into the current 

carbon cycle and increase the greenhouse gas 

concentration in the atmosphere, leading to climate 

change.  

METRO VANCOUVER WILL:

2.1:  SwITCH TO LOwER CARBON FuEL   
 SOuRCES FOR VEHICLES AND   
 EquIPMENT 
 Seek access to fuels with renewable 

contents higher than provincially mandated, 
through means such as partnering with 
member municipalities to access renewable 
fuels at municipal fuelling stations for 
Metro Vancouver corporate vehicles and 
equipment.  Investigate opportunities to use 
biogas as vehicle fuel.  

2.2:  PuRSuE ELECTRIC VEHICLES AND   
  EquIPMENT
 Evaluate the use of electric vehicles 

and equipment across Metro Vancouver 
operations, and consider installing 
recharging outlets, purchasing electric 
off-road and low speed vehicles and 
participating in test conversions.  This action 
assumes the Province will be successful in 
implementing the targets in the BC Energy 
Plan (2007).   

2.3:  TRANSITION HOT wATER APPLICATIONS  
  TO SOLAR wATER HEATING
 use experience of solar hot water heater at 

the corporate head office to evaluate use of 
solar hot water heating in other buildings.  

2.4:  PuRSuE SMALL-SCALE RENEwABLE   
  ENERGy OPPORTuNITIES
 Investigate the use of small-scale renewable 

energy applications at parks, air quality 
and pumping facilities in remote locations.  
Pursue demonstrations of such equipment to 
increase corporate expertise.    
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Strategy 3:  Maximize Energy Recovery 

Metro Vancouver systems produce more energy 

than is currently used; this excess energy has not 

been productively usable by traditional methods. An 

emerging market for clean energy is lessening the 

technical and financial challenges associated with 

recovering this energy.   A number of projects are in 

development that would supply recovered energy for 

use by Metro Vancouver or other parties.  

 
METRO VANCOUVER WILL: 

3.1:  RECOVER HEAT FROM wASTE-wATER  
  COLLECTION AND TREATMENT SySTEMS  
  FOR uSE By NEARBy BuILDINGS AND  
  FACILITIES
 Investigate opportunities to extract heat 

from sewage for nearby developments and 
pursue opportunities to recover heat from 
wastewater treatment effluent.  

3.2:  RECOVER EMBEDDED ENERGy IN   
  BIOSOLIDS 
 work with high energy industrial users in the 

region, such as cement kilns, to evaluate the 
potential to use biosolids to replace more 
carbon intensive fuels.  

3.3:  PRODuCE AND uSE MORE DIGESTER GAS
 Continue to investigate innovative processes 

and technologies to increase production of 
digester gas, optimize the treatment process 
and biogas production to increase gas 
utilization, explore opportunities to market 
digester gas to other users to replace more 
greenhouse gas intensive fuels.  

3.4:  GENERATE HyDRO-ELECTRICITy FROM  
  wATER AND wASTE-wATER SySTEMS
 Pursue opportunities for generating 

hydro-electricity at the Cleveland dam, 
the Seymour dam, and the pipeline from 
the Capilano-Seymour filtration plant to 
Capilano Reservoir. 
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Strategy 4:  Sequester and Remove   
   Carbon

This strategy includes locking up greenhouse gas 

emissions to prevent their release to the atmosphere 

and facilitating their removal from the atmosphere.  

4.1:  uSE BIOSOLIDS TO SEquESTER CARBON
 Land application of biosolids locks up 

potential greenhouse gases as carbon in the 
biosolids are bound into a new soil medium, 
avoiding the potential release of this carbon 
as carbon dioxide.  Expand opportunities 
to sequester the carbon in biosolids both at 
mine sites and in other land applications.  

4.2:  MAXIMIzE CARBON STORED ON  
  METRO VANCOuVER LANDS
 Increase the amount of carbon stored on our 

lands by converting, acquiring, protecting 
and restoring property owned and operated 
by the corporation, and by pursuing 
accreditation of the emissions reductions 
associated with sequestration projects.
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A number of activities to improve corporate 
resiliency to climate change are outlined in other 
plans, such as the DwMP and LwMP.  Corporate 
resiliency to climate change is also closely linked 
to the actions of others.  Municipal actions in 
implementing green infrastructure, reducing inflow 
and infiltration and separating combined sewers 
will all reduce loading on corporate wastewater 
infrastructure, increasing corporate resiliency in 
adapting to climate change.  Provincial and local 
government actions to raise dykes to protect 
vulnerable communities from rising sea levels 
are critical in protecting corporate infrastructure.   
Reducing demand for potable water also increases 
the corporate resiliency by limiting the need to 
upgrade infrastructure.  

 
Strategy 5: Adapt Existing Infrastructure  
   and Operations

Modify existing infrastructure to reduce its 

vulnerability to climate change impacts (see 

Appendix A for “Local Climate Change Hazards and 

Impacts”).  

5.1:  INCREASE POwER RELIABILITy AT kEy  
  VuLNERABLE FACILITIES.
 Assess the potential threats to continuity of 

service power by extreme weather and install 
appropriate power reliability measures.  

5.2:  RETROFIT EXISTING INFRASTRuCTuRE  
  VuLNERABLE TO FLOODING
 Reduce the vulnerability of key low-

lying pump stations and components of 
wastewater treatment plants, by actions such 
as raising minimum structure elevations or 
adding local dykes to reduce the need for 
operational response.  

 
Strategy 6: Plan and Build Resilient New  
   Infrastructure and Facilities

Infrastructure and facilities will need to be planned, 

designed and constructed with the impacts of 

climate change, including sea level rise, in mind.    

6.1:  SECuRE NECESSARy PROPERTy   
  FOR FuTuRE ADAPTIVE INFRASTRuCTuRE  
  REquIREMENTS
 Secure necessary property for anticipated 

upgrades such as local dykes, new 
wastewater pump stations and additional 
peaking reservoirs for potable water. 

6.2:  INCREASE uSE OF ALPINE LAkES FOR  
  wATER SuPPLy
 Increase the use of alpine lakes for water 

supply where that will increase resiliency to 
climate change, such as temperature control 
and reserve supply. 

Climate Change  
Adaptation Strategies and Actions   
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A number of changes will take place 
within our organization to ensure 
that the causes and effects of climate 
change are considered as part of our 
every day decision-making.  These 
changes support the successful  
implementation of this plan.

Action S.1 Integrate climate change 
adaptation and mitigation into the 
decision making process
Establish an internal price for GHG emissions at 
a level which will encourage lower GHG emitting 
projects.  All decisions will account for the price 
of GHGs beginning in 2011.  Integrate energy use 
and GHG emissions into the assessment of capital 
projects.   

Action S.2:  Expand purchasing  
procedures to include energy  
efficiency and greenhouse  
gas emissions
Add energy efficiency specifications for commonly 
purchased equipment and office supplies, 
incorporate a minimum fuel efficiency standard for 
the fleet and for energy intensive equipment, require 
or provide incentives for high efficiency options.   

Action S.3:  Increase energy and 
greenhouse gas expertise
Integrate energy and emission information into 
existing training and communications opportunities.  

Supportive Organizational Changes
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Performance Indicators

Performance measures document progress in 
achieving the goals of the CCAP and are useful for 
the adaptive management process.   

Climate Change Mitigation 
• Emission reductions & offsets (tonnes)

• Net energy generation (GJ)

Strategy 1: Reduce Energy Consumption
• Energy conserved by sector (GJ)

• Emission reductions by sector (tonnes CO2E)

• Energy conservation investments by sector 
($)

Strategy 2: Switch to Renewable Energy
• Renewable Energy consumed (GJ) 

• Percentage of energy consumed that is 
renewable (%)

• Average carbon content of fuel

Strategy 3: Maximize Energy Recovery 
• Energy recovered by type (GJ)

• Percentage of recovered energy used by 
Metro Vancouver (%)

Strategy 4: Sequester and Remove Carbon
• Carbon sequestered by sequestration 

method (tonnes of CO2E)

Strategy 5: Adapt Existing Infrastructure and   
Operations

• Report on progress 

• Percentage of water and sewer pump 
stations with backup power

• Percentage of existing infrastructure 
vulnerable to climate change (%)

Strategy 6: Plan and Build Resilient New 
Infrastructure and Facilities 

• Percentage of annually renewable alpine 
lake capacity used

• Report on progress of resiliency of new 
infrastructure
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        Change To date
 (2000 from 1950)

By 2050 Potential Impacts

Mean annual temperature +1oC to +2oC +2oC to +3oC Poorer air quality
Higher energy use in summer
Heat stroke risk
Invasive species
wildfires
Insect infestations
Drought

Mean spring temperature +1.5oC to +3oC +2oC to +3oC 

Frost free days +10 per decade +10 per decade Insects and disease

Growing degree days +5% to +16%  
per century

+10% Better harvests

Precipitation – Annual +10% to +25% +5-10%

Precipitation - Spring +30% to 40% South +5% 

Rain intensities 
(Heavy precipitation days)

+5%/decade +5% to +15% Flash flooding 
Landslides

River flows Increased in winter 
and spring;

Declined summer 
and fall

Peak 15 to 40 days 
earlier

Trends to continue

Flooding

Fish impacts

Snowpack, April 1 -20% to -60% 
decline

-15% Reduced skiing / snow activities

Glaciers Rapid decline 1965 
to 2005

Mostly disappear 
by 2100

Tourism impacts

Sea Level Rise Rise 4 to 12 cm over 
century

1 meter (by 2100) Dike breach

Public safety

Inundate wastewater treatment 
plants

Loss of ecosystems / beaches

Significant wave heights +1 cm / decade More than +1 cm/
decade

Dike breach

Intense winter storms +10% Increased 
frequency 

+25% Increased 
frequency

Power outages 
Infrastructure / property 
damage 
Public safety

APPENDIX A – Local Climate Change Hazards and Impacts

The following table summarizes the observed and projected climate change risks for the metropolitan 
Vancouver region.  These hazards will have a host of potential impacts on our ecosystems, economy, and 
infrastructure.

Source: Adapting to Climate Change: A Risk-based Guide for Local Governments in British Columbia (2010) 
and discussions with authors (2010).
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Metro Vancouver Corporate and Community Climate Actions List, Milestones 4 & 5 



Goal: Broad Planning and Policy 

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Community Air Emissions and Greenhouse Gas 
Emissions Inventory for 2005.

Air Quality Division 2008 C

MV Board approved emissions 
inventories in 1994 and 2005 as a 
strategy to monitor and measure 
progress towards emissions reduction  
targets set out in the Air Quality 
Management Plan (now the Integrated 
Air Quality and Greenhouse Gas 
Management Plan)

The emissions inventory includes emission trends between 1990 and 2005, and projected emissions to 
2030.

2 FTEs, 3 years N/A N/A N/A
Emissions inventory completed. 
http://public.metrovancouver.org/services/air/whatsMVdoing/Pages/EmissionInvent
oriesandForecasts.aspx

Integrated Air Quality and Greenhouse Gas 
Management Plan

Air Quality Division 2011 C

This is a guiding policy document that 
meets Metro Vancouver's mandate to 
monitor and manage air quality and 
GHG emissions in the GVRD

2011 marked the completion of Metro Vancouver’s compendium of regional management plans which 
is based on the vision, mission, values, and sustainability imperatives and principles found in the 
Sustainability Framework. The Framework can be found at:   

http://www.metrovancouver.org/about/publications/Publications/MV-SustainabilityFramework.pdf 

1.5 FTE 9 months N/A N/A

Targets: 33% 
below 2007 

levels by 2020 
and 80% below 
2007 levels by 

2050

2008 Progress Report on AQPM Implementation provided background for the 
development of the IAQGGMP 
http://www.metrovancouver.org/boards/GVRD%20Board/GVRD_Board-
October_24_2008-Item_4-1_Attachment.pdf

Signatory of the Mexico City Pact Board 2011 C Mexico City Pact 2010

Metro Vancouver became a signatory of the Mexico City Pact and registered its commitments and 
actions in the Carbonn Cities Climate Registry. The Registry can be found at:  

http://carbonn.org/

N/A N/A N/A N/A Mexico City Pact reporting in 2012 and 2013

Procured Geographical Air Emissions Inventory 
Application (GAEIA) 

Air Quality Division 2012 C

Data required to design performance 
measures for the implementation of 
actions in the Integrated Air Quality and 
Greenhouse Gas Management Plan

GAEIA has been developed to track emissions sources spatially for future emissions inventories. GAEIA 
will also include GHG emissions and promises to be a valuable tool which could facilitate identification 
of opportunities for GHG management. Preliminary testing has been completed, and the application is 
functional and ready for use. The aim is for GAEIA to be a living repository for emission data for Metro 
Vancouver region and the broader area, the Lower Fraser Valley. 

.5 FTE 2 years N/A N/A N/A
GAEIA will help spatialize the GHG inventory although it will be more applicable to the 
Criteria Air Contaminants (CAC) 

Community Air Emissions and Greenhouse Gas 
Emissions Inventory for 2010.

Air Quality Division 2013 C

MV Board approved emissions 
inventories in 1994 and 2005 as a 
strategy to meet target emissions 
reduction set out in the Air Quality 
Management Plan (now the Integrated 
Air Quality and Greenhouse Gas 
Management Plan)

The emissions inventory includes emission trends for both air pollutants and greenhouse gases 
between 1990 and 2010, and projected emissions to 2030.

2 FTE, 2013 N/A N/A N/A
The 2010 Emissions Inventory can be found at:  
http://public.metrovancouver.org/services/air/whatsMVdoing/Pages/EmissionInvent
oriesandForecasts.aspx

Goal: Building and Lighting 

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Small and Medium-Sized Enterprise (SME) 
Program: ClimateSmart Pilot Project

Air Quality Division, 
Sustainable 
Business Services 
Division

2010-2012 C

Action 3.2.4 in the Integrated Air Quality 
and Greenhouse Gas Management Plan: 
Provide GHG management training for 
the region's small and medium-sized 
enterprises and link training to other 
related initiatives such as LiveSmartBC 
and the TransLink Travel Smart program

Metro Vancouver partnered with the social enterprise Climate Smart and several municipal 
governments to train 110 small and medium enterprises (SMEs) in GHG Management.  The direct and 
indirect buildings emissions that the participating SMEs are now managing make up more than 22,000 
tonnnes of CO2 equivalent.

$200,000 (2010-
2012)

Estimated $2.18 
Million (based on 
average cost of 

emitting 1 tonne 
CO2e = $397)

NA 5588 Tonnes

Key measures of success:
o  4.3% annual GHG emissions reductions in participating businesses 
o Approximately half of program participants chose to participate the second year 
bearing full cost
o 72% of participants completed the Climate Smart program
o 322 total registered businesses from 2010-2011

Building Performance Study : Aligning Building 
Performance, Rating Systems and Green Building 
Policy 

Air Quality Division 2013 O
Action 3.2.3 in the Integrated Air Quality 
and Greenhouse Gas Management Plan

In partnership with Building Owners and Managers Association (BOMA) & Lighthouse Sustainable 
Building Center, the partners conducted a multi-phased empirical study of a significant number of 
buildings to gain a better understanding of the energy performance of buildings and the impact of 
third-party certification on building performance.

The research brings together real building data for BOMA Building Environmental Standards (BOMA 
BESt) and non-BOMA BESt buildings to benchmark performance data for large and small office, light 
industrial, and multi-unit residential buildings across BC to assess the effectiveness of BOMA BESt 
certification in reducing energy consumption, GHG emissions and achieving other environmental 
objectives. 

$136,000 (Metro 
Vancouver $25,000)

N/A N/A N/A

Measures include:
o  236 BOMA BESt buildings entered into Energy Star Portfolio Manager for 
benchmarking water and energy indicators
o  50 non-BOMA BESt buildings benchmarked as comparison to BOMA BESt buildings
o  Policy alignment with BOMA BESt rating system
o  Cost and tradeoff analysis of BOMA BESt and LEED EB:O&M credits 

Community Climate Actions - Metro Vancouver
ICLEI - PCP Reporting: Milestones 4 & 5

Milestone 5: Monitoring and Tracking ActionsMilestone 4: Local Actions from Guiding Plans

Milestone 4: Local Actions from Guiding Plans Milestone 5: Monitoring and Tracking Actions



Climate and Energy Implications of Commercial 
Refrigeration in Metro Vancouver

Air Quality Division 2013 C

Action 3.2.4 in the Integrated Air Quality 
and Greenhouse Gas Management Plan: 
Provide GHG management training for 
the region's small and medium-sized 
enterprises and link training to other 
related initiatives such as LiveSmartBC 
and the TransLink Travel Smart program

Simon Fraser University (SFU) research group developed and conducted study to profile the energy 
use and efficiency loss resulting from refrigerant fugitive emissions in commercial refrigeration in 
small and medium sized businesses. The report develops in-depth understanding of the relationship 
between refrigerant leakage causing GHG emissions, and sub-optimal operating systems causing 
increased energy consumption. It also identifies a priority list of interventions for energy efficiency. A 
key finding is the discovery of a potential link between refrigerant loss and decreasing energy 
efficiency in the system under investigation.

$24,000

Estimated 53% 
cost savings for 
expenditures on 

refrigeration 
energy 

consumption per 
unit (based on all 

interventions 
described in case 

study)

Estimated 53% 
energy savings 

for expenditures 
on refrigeration 

energy 
consumption per 
unit (based on all 

interventions 
described in case 

study)

Estimated 
potential for 

emissions 
reductions in all 

refrigeration 
sectors 5-11% of 

regional CO2e 
emissions 
(>500,000 

Tonnes CO2e)

Key measures for the project include: 
o  4 week on-site monitoring study of a commercial refrigeration system in a brewery 
in Surrey, BC 
o  Development of a refrigeration duty cycle model that can provide operational 
energy reduction opportunities by changing operational procedures 
o  Measurement of input energy for different cooling cycles and heat loads
o  Measurements of the effects of refrigerant leakage on refrigeration performance. A 
7-20% COP decay was observed as a result of 25-75% refrigerant leakage
o  Assessment of potential energy saving technologies. Tremendous potential savings, 
as high as 53% was estimated for the pilot project

SME Food and Retail Energy Efficiency: LiveSmart 
BC Small Business Program, Business Energy 
Advisor Walk-Through Assessments

Province of BC; 
Brooke McMurchy 
(LiveSmart BC: 
Small Business 
Program); Peter 
Sundberg (City 
Green Consulting); 
Jeff Chiu, Christy 
Intihar (BC Hydro); 
Alisa Choi Darcy 
(Quote EndQuote 
Consulting) 

Completion 
March 31, 
2014

O

Action 3.2.4 in the Integrated Air Quality 
and Greenhouse Gas Management Plan: 
Provide GHG management training for 
the region's small and medium-sized 
enterprises and link training to other 
related initiatives such as LiveSmartBC 
and the TransLink Travel Smart program

After successfully being awarded a funding grant from the Province of BC through the Ministry of 
Energy and Mines, Metro Vancouver has hired City Green Solutions Inc. to provide Business Energy 
Advisor (BEA) services to small and medium sized businesses in the Metro Vancouver region. The 
program includes a free walk-through and report on energy assessments specific to each business, 
and facilitates access to energy incentives offered by local energy utilities. The BEAs also help to 
access contractors and oversee energy retrofits. The program runs from April 1, 2013 to March 31, 
2014.

$161,000
Project is 
ongoing

Project is 
ongoing

Project is 
ongoing

Measures include:
o Over 150 businesses have had energy assessments to date. This number expected to 
reach 300 by March 31, 2014 
o Outreach/Education: The BEA has worked to involve at least 10 municipalities in 
outreach and coordination activities in just 3 months
o Engaged organizations: In partnership with Metro Vancouver, the BEA has engaged 
and received active participation from power utilities, industry associations, municipal 
governments, business improvement associations, business owners,  merchants 
associations, boards of trade and chambers of commerce as partners in recruitment. 
The BEA has leveraged in-kind contributions from all of these organizations to 
increase the value and reach of the program
o the BEA has raised awareness among a larger group of businesses of the energy 
costs and opportunities to reduce energy consumption and GHG emissions
o the BEA is supporting the improved network of businesses and business-to-utility. 
o Province wide, the LiveSmart BC Small Business Program has created and sustained 
94 jobs in BC since 2011
o Since 2011, the program has saved small business owners at least $13 million in on-
going utility costs,  and cumulatively the Program has saved over 150 gigawatt-hours 
of electricity (enough to power 13,500 homes for one year) and over 3,300 tonnes of 
GHG emissions, the equivalent of taking over 600 vehicles off of the road

Goal: Energy Generation 

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Gilbert Trunk Effluent Heat Opportunities Project

Liquid Waste 
Services 
Department, Utility 
Reseach & 
Innovation

2011 O
Action 3.2.3 in the Integrated Air Quality 
and Greenhouse Gas Management Plan

Conducted technical and economic feasibility assessment of building a heat extraction facility that 
could meet both on-site needs and serve the district energy system, in conjunction with the City of 
Richmond.

$30,000 N/A N/A
2,600 tonne 

annual reduction 
at full build out

This project will  supply 4 MW heat from a regional sewer trunk to adjacent 
development in the City of Richmond.  The size of the project is on par with the 
Olympic Village sewer heat recovery/district heating system development in 
Vancouver

Regional Sustainability Community Dialogues on 
the topics of Energy and Climate Change

External Relations 2011 C

Metro Vancouver Sustainability 
Framework: Principle 3 - Build 
Community Capacity and Social 
Cohesion

o  Held four Future of the Region Sustainability dialogues and one post-dialogue forum on the topic of 
Energy Resiliency: Meeting the Challenge, where panelists and dialogue participants alike were 
challenged to think of how to increase energy resiliency against a backdrop of unpredictable energy 
prices and climate change.  

o  Held the 2011 Sustainability Congress on June 25, 2011 where one of the five key topics focused on 
Climate change. Panelists and participants were asked to consider were we need to focus time and 
resources? Who needs to lead? with respect to securing the kind of future we envision for ourselves, 
our children, our communities and our globe. 

o  Held community breakfast on Powering the Future - Getting Charged Up About Electric Vehicles on 
September 14, 2011.

$40,000 for Future 
of the Region 
Sustainability 

Dialogues

$75,000 for 
Sustainability 

Congress

$2630 (Sustainability 
Breakfast EVs)

NA NA NA

Key measures of success:

Future of the Region Dialogues
o Involved more than 250 participants in 4 locations in Metro Vancouver
o  Generated ideas from diverse stakeholders in areas of land use and building energy 
and transportation 
o Identified various challenges with policy and implementation, offered possible 
alternatives to targeting energy resiliency in many areas including buildings, 
transportation, alternative energy systems

Sustainability Congress
o 400 participants attended the Congress
o participants from business, government, academia, NGOs and local residents
o Increases the opportunities for local conversations on climate and energy with a 
focus on the Metro Vancouver region

Sustainability Breakfast - Powering the Future
o Brings together various stakeholders, business owners, industry association reps and 
private citizens to hear about electric vehicles in the region
o Open dialogue about EV ownership and EV fleet procurement

Goal: Transportation

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Milestone 4: Local Actions from Guiding Plans

Milestone 4: Local Actions from Guiding Plans Milestone 5: Monitoring and Tracking Actions

Milestone 5: Monitoring and Tracking Actions



Development of Vehicle Kilometers (VKT) Targets 
for Regional Growth Strategy

Regional 
Development 
Division, Air Quality 
Division

2010 C

Action 3.2.3 in the Integrated Air Quality 
and Greenhouse Gas Management Plan; 
Strategy 3.3 in the Regional Growth 
Strategy

Completed a joint study with TransLink on transportation-related GHG emissions targets.   0.5 FTE (2010) NA NA NA

Key Measure of Success:
o Translink was able to carry the VKT targets concept forward and included  a target in 
their Regional Transportation Strategy of 1/3 VKT reduction by 2045.
o Working group consisted of a large group of stakeholders including 9 municipalities, 
Fraser Valley Regional District, Ministry of Transportation, and the Insurance 
Corporation of British Columbia

Communications and education External Relations 2012 C

Actions 2.1.2 and 3.2.3 in the Integrated 
Air Quality and Greenhouse Gas 
Management Plan; Strategy 3.3 in the 
Regional Growth Strategy

o Metro Vancouver’s School & Youth Leadership Program incorporated climate change education / 
action objectives into all of K-12 and Youth Leadership and outreach activities.

o Convened Metro Vancouver Youth-4-Action Sustainability Leadership events reaching high school 
youth leaders, school districts and other partners in sustainability education) who are actively involved 
in sustainability action projects 

o Including climate action projects. 

o Convened Metro Vancouver Teacher Professional Development Workshops where strategies and 
resources to integrate sustainability topics, concepts and actions (including climate change and 
climate action) to the K-12 classroom were explored 

o Developed & delivered a Youth4Action Digital Story-telling Workshop” (in collaboration with Pacific 
Cinematheque). One of three student-produced videos targets climate action at school.

NA NA NA NA
Key Measures of Success:
o  Reached 950+ high school students via 15 Youth4Action events in the region
o Reached 650+ teachers via 20 teacher workshops

Electric Vehicle Charging Station Regional 
Planning Project

Air Quality Division; 
14 Municipal 
Partners

2012 C

Actions 2.1.2 and 3.2.3 in the Integrated 
Air Quality and Greenhouse Gas 
Management Plan; Strategy 3.3 in the 
Regional Growth Strategy

Undertook a project to plan and market the availability of Provincial Funding (Community Charging 
Infrastructure Funds) for up to 75 publicly accessible charge points within our region

$75,000

Free electricity 
provided to 

Electric Vehicle 
owners for 

charging

Unknown Unknown

Some Key Measures of Success:
o Project added 67 new electric vehicle (EV) charge points to the regional network in 
Metro Vancouver, making a total of 235 public EV charge points that will increase 
uptake of EV ownership in the region

o High degree of interest from private sector: Roughly one in ten businesses 
contacted had some interest in learning more about installing charging stations. 

o Pro-active marketing was key to success: Outreach is the key determinant of 
success. This involves: coaching, working to familiarize potential hosts with the 
fundamentals of the technology, site-assessments and pro-active marketing of the 
unique benefits of charging stations to businesses.  

o This project provides the public with key charging locations in Metro Vancouver that 
benefit local businesses and diversify the network available for EV owners.

Goal: Waste 

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Organics Diversion Carbon Credit Calculator Air Quality Division 2012 C
Action 3.2.2 of the Integrated Air Quality 
and Greenhouse Gas Management Plan

Carbon Credits - worked with the Province of B.C. to develop and refine the GHG Offset Project Profile 
and Calculator for organics diversion, and developed a regional approach to carbon credits that takes 
into account Metro Vancouver's management of the waste system for most local authorities. 

.25FTE (2012) N/A N/A N/A

Key Measures of Success:
o by end of 2012, 16 municipalities in the region implemented food waste collection 
and composting from single family residences. The organics diversion GHG credits 
calculator was used to quantify the GHG offsets resulting from the implementation of 
the organic waste diversion program by individual municipalities 

Goal: Sewer/Water 

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Milestone 4: Local Actions from Guiding Plans Milestone 5: Monitoring and Tracking Actions

Milestone 4: Local Actions from Guiding Plans Milestone 5: Monitoring and Tracking Actions



Longterm Sewer Heat Policy
Innovation and 
Research Division

2011 C

Metro Vancouver Sustainability 
Framework; Strategy 2.1 in the 
ISWRMP; Action 3.2.3 in the Integrated 
Air Quality and Greenhouse Gas 
Management Plan

A sewer heat model was developed in 2011, and heat data are being collected to improve the model’s 
value. This will allow Metro Vancouver to better explore and coordinate such opportunities with 
municipalities, utilities, and private firms, and to contribute to energy and greenhouse gas emission 
targets under Metro Vancouver's Sustainability Framework and Action Plan.

Options are being studied for recovery of heat energy from waste water, which would be used to 
displace fossil fuel use for heating buildings. An interim strategy for sewage heat recovery projects 
was approved by the Board, and a preliminary sewage heat model was developed. A feasibility study 
was conducted for the Gilbert Trunk 2, a main sewage line, and found that sewage heat is cost 
competitive with other low-carbon energy sources such as biomass and river water, as well as with 
business-as-usual fuel sources such as natural gas and electric baseboard heaters to supply space and 
domestic hot water heating for a nearby mixed-use development.  

o 19 sewage temperature sensors were installed in pump stations around the region to better assess 
heat capacity of sewage for heat recovery purposes. 

o Metro Vancouver staff supported municipalities in conducting sewage heat / district energy 
feasibility studies (South Burrard, Jervis Pump Station, Bainbridge Urban Village).

$150,000 N/A N/A N/A
This policy will help enable sewer heat recovery projects on regional trunk sewers, but 
implementation of sewer heat projects will be dependent on a number of criteria

Goal: Other

What: Action
Who: 

Department(s) and 
Others Involved

When: 
Implementatio

n Date

Completed 
[C] or 

Ongoing [O]
Supporting Policies/bylaws Description

Implementation 
Cost

Cost Savings Savings in Energy

Emissions 
Reduction 

Impact (CO2e) 
Tonnes

Qualitative & Quantitative Measures of Success

Non-Road Diesel Engine Emission Regulation 
Bylaw

Regulation and 
Enforcement; Air 
Quality

2011 O
Action 1.1.2 in the Integrated Air Quality 
and Greenhouse Gas Management Plan

Metro Vancouver has adopted a new non-road diesel engine emissions regulation which will lead to 
reductions in emissions of black carbon, a significant short-lived climate forcer. 

$1.5 million; ongoing 
annual costs 

$825,000
N/A N/A

Primary 
reduction in 
emissions is 
diesel soot / 

black carbon, a 
short-lived 

climate forcer; 
CO2e not yet 

quantified

Key Measures of Success Include: 
Number of Participants:
o Number of registered engines under NRDE bylaw: Tier 0 - 1,379 engines; Tier 1 - 422 
engines (Tier 1 engines registered in advance of 2014 registration requirement)
o Number of registered companies under NRDE bylaw: 549

Length of Event/Bylaw: 
Bylaw came into effect in 2012 and requirements are ongoing; Tier 0 engine 
registration was required in 2012; Tier 1 registration is required in 2014.

Goals of Bylaw: Reduce emissions of and exposure to diesel particulate matter; 
reductions will protect public health and reduce effects of climate change (since diesel 
PM is a short-lived climate forcer).

Feedback:
o NRDE registration system works well.
o Compliance promotion challenging but effective.
o Fewer Tier 0 engines than estimated during implementation phase.
o Tier 0 engines are being moved out of Metro Vancouver at a higher rate than 
expected.  For example, companies with larger fleets have moved their Tier 0 
equipment out of region and brought in newer equipment.  Challenging to quantify as 
these engines may not have been registered into NRDE registration system.
o Working with Port Metro Vancouver to establish their own non-road diesel engine 
emission program.

Metro Vancouver Small and Medium Sized 
Enterprises GHG Reduction Analysis and 
Recommendations

Air Quality 2012 C
Strategy 3.2. in the Integrated Air 
Quality and Greenhouse Gas 
Management Plan

Completed a review of a pilot project to reduce GHG emissions from 2010-2011 and completed a 
study of five small and medium sized enterprise (SME) sectors to determine best opportunities for 
significant GHG reductions in the Metro Vancouver region.

$84,000 NA NA NA

Measures of success include:
o The identification of 5 key sectors where GHG emissions reduction is a significant 
opportunity
o The identification of key strategies for working with SME business owners and 
recognizing their unique needs

Milestone 4: Local Actions from Guiding Plans Milestone 5: Monitoring and Tracking Actions



Goal: Broad Planning and Policy 

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Corporate Climate Action Plan (CCAP)
Air Quality Policy & 
Management

2010 C
2008 Signing of the BC Climate 
Action Charter, supporting Bill 27 
(Green Communities Act)

The Corporate Climate Action Plan was adopted by Metro Vancouver's Board in June 2010. This Plan sets out strategies 
and actions towards achieving Metro Vancouver’s commitment to corporate carbon neutrality, and how we will adapt 
our corporate infrastructure and activities to the anticipated consequences of climate change.

N/A N/A N/A
Target: To Become 
Carbon Neutral in 

Corporate Operations

The CCAP serves as a reference point and guide for the climate action team's work planning 
process. 

Strategic Energy Management Plan  
(SEMP)

Energy Managers 2014 O
An Energy Policy is under 
development for the 
organization . 

The SEMP included energy audits at 9 facilities and the implementation of an employee energy awareness program N/A N/A N/A N/A

The primary objective of the Energy Management Program is to reduce Metro Vancouver’s 
electrical energy use by implementing electrical energy savings initiatives. Other program 
objectives are to:

• Develop business processes and tools that will embed and integrate energy management 
principles in the day-to-day business of the organization
• Improve employee awareness of energy use and management
• Improve energy use monitoring and reporting
• Develop a corporate energy management policy 

CO2 Internal Valuation
Utility Research & 
Innovation, Air Quality 
Policy & Management

2011 C

The guiding principles
of the Corporate Climate Action 
Plan state that: "Emissions will 
be reduced in accordance with a 
successful business case using an 
established corporate price for 
GHG emissions."

Established an internal value for CO2 of $150/tonne in order to include GHG emissions in the business case and to 
support the carbon neutral goals.

N/A N/A N/A N/A
The carbon valuation methodology was reported to the political committee responsible for 
environmental issues, at which point it was received for information. Staff continue to work 
on incorporating valuation of carbon into the decision making process. 

Corporate Sustainability Indicators Corporate Strategies 2013 C

Metro Vancouver's 2010 
Sustainability Framework 
describes the principles and 
imperatives that drive the 
organization towards its vision of 
sustainability.

Completed the Corporate Sustainability Indicators Dashboard. The dashboard will be used for operational, long-term and 
strategic planning and for accountability purposes by Metro Vancouver staff.

N/A N/A N/A N/A
The set of indicators used at Metro Vancouver is meant to facilitate discussions and to 
encourage staff and management to focus on, and occasionally re-asses, what the important 
targets are for our work.

Goal: Building and Lighting 

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Building Energy Retrofits
Building Operations - 
Corporate Services

2010 C

Strategy 1.3 in the Corporate 
Climate Action Plan: Apply 
Innovative Technologies to 
Reduce Heating and Cooling Load 
in Existing Buildings and 
Facilities. 

Completed 2-year study of the technical and economic efficacy of the solar hot water heating system installed at Metro 
Vancouver head office at 4330 Kingsway in Burnaby. The project is a pilot study to assess whether the use of a solar hot 
water system in a commercial high rise building is a technically and economically effective way to reduce\energy use and 
greenhouse gas emissions. For the study, natural gas and water consumption meters were installed. A data logger was 
also installed to help identify potential operational improvements. A 2-year monitoring and verification program was also 
included as part of the agreement with the system designer / installer.

Completed building energy retrofits including installation of solar domestic hot water, and installation of 
reflective/insulating materials on windows.

$45,000
25% reduction in 

natural gas 
purchase / year

~13000-14000 
kWh / year

4 Tonnes / Year

In addition to savings in natural gas consumption and GHG reductions, technical and 
economic information about the system has been shared with the public and with 
practitioners. In 2010, Metro Vancouver hosted a meeting for Lower Mainland plumbing 
inspectors to hear presentations by SolarBC and Natural Resources Canada on the benefits of 
solar thermal hot water systems and have the opportunity to tour the Metro Vancouver 
system. The importance of this meeting is that plumbing inspectors, for the most part, were 
not familiar with the technology and the installation must be approved by them. 2010 
performance results have been provided to SolarBC.

Building Energy Audits Energy Managers 2011 C
Strategy 1.1 in the Corporate 
Climate Action Plan: Optimize 
Utility Systems Energy Efficiency. 

Completed audits of buildings associated with Iona Island and Northwest Langley Wastewater Treatment Plants; 
Westburnco, Harbour and Cloverdale Pump Stations and the Lake City Operations Center.

N/A N/A N/A N/A
This assessment identifies potential energy efficiency opportunities, which - if undertaken - 
would collectively result in approximately 200 tonnes of GHG reductions per year.  

Energy Assessments at 3 Metro 
Vancouver Housing Corporation 
complexes

Liquid Waste Services 
Department, Utility 
Research & Innovation; Air 
Quality Management & 
Planning; Metro 
Vancouver Housing 
Corporation

2011 C

Strategy 3.2 in the Integrated Air 
Quality and Greenhouse Gas 
Management Plan: Support the 
region’s municipalities, 
businesses and residents to 
reduce their carbon footprints

Completed energy assessments at three Metro Vancouver Housing Corporation complexes which identified potential 
savings of up to 200 tonnes of CO2 equivalent from four buildings. 

$26,000 N/A N/A
approx. 200/year if 

undertaken

These energy assessments identified potential energy efficiency opportunities, which - if 
undertaken - would collectively result in approximately 200 tonnes of GHG reductions per 
year.

Corporate Climate Actions - Metro Vancouver

Milestone 4: Local Actions from Guiding Plans

Milestone 4: Local Actions from Guiding Plans

ICLEI - PCP Reporting: Milestones 4 & 5
Milestone 5: Monitoring and Tracking Actions

Milestone 5: Monitoring and Tracking Actions



Metro Vancouver Housing Corporation 
energy savings and GHG reduction 
measures

Metro Vancouver Housing 
Corporation

2012 C

Strategy in the Corporate 
Climate Action Plan: 
1.2 - Expand Use of Energy-
Efficient Lighting Technologies. 
1.3 - Apply Innovative 
Technologies to Reduce Heating 
and Cooling Load in Existing 
Buildings and Facilities. 

The Metro Vancouver Housing Corporation completed various energy saving and GHG reduction measures in 2012 in 
Metro Vancouver Housing Complexes. The objective was to save tenants money in energy costs, and to increase the life 
of these systems in order to lower maintenance costs.

N/A N/A N/A N/A

Key Measures of Success include these actions: 
o Replaced approximately 400 High pressure Sodium lights with LED
o Replaced 2 domestic hot water boilers with higher efficiency boilers
o Replaced approximately 150 hot water tanks with higher efficiency tanks
o When working on roofs, added insulation where required to bring roofing up to R40 
efficiency rating
o Plumbing fixtures are being replaced with low flow / low flush when replaced.

Seymour Capilano Filtration Plant (SCFP) 
certified LEED Gold

Water Services 
Department

2011 C

Strategy in the Corporate 
Climate Action Plan: 
1.2 - Expand Use of Energy-
Efficient Lighting Technologies. 
1.3 - Apply Innovative 
Technologies to Reduce Heating 
and Cooling Load in Existing 
Buildings and Facilities. 

The new Seymour Capilano Filtration Plant (SCFP) was designed, built and certified to LEED Gold standard N/A N/A N/A N/A Seymour Capilano Filtration Plant (SCFP) certified LEED Gold

The Waste-to-Energy (WTE) facility in 
Burnaby BC certified LEED Platinum 

Solid waste Services 
Department

2011 C

Strategy in the Corporate 
Climate Action Plan: 
1.2 - Expand Use of Energy-
Efficient Lighting Technologies. 
1.3 - Apply Innovative 
Technologies to Reduce Heating 
and Cooling Load in Existing 
Buildings and Facilities. 

Several upgrades were made to the existing Waste-to-Energy (WTE) facility in Burnaby which lead the facility to earn a 
LEED Platinum certification in February 2013 for several features of the building. 

N/A N/A N/A N/A

The Waste-to-Energy (WTE) facility in Burnaby BC certified LEED Platinum. Features included:
- Use of natural ventilation for at least 90% of regularly-occupied spaces.
- Use of waste heat from the Facility to heat the building.
- Installation of dual-flush toilets, waterless urinals, and rainwater harvesting which resulted 
in a 64% reduction of potable water use 
- Recycled materials were used to construct the building and construction waste was 
reduced by 98% 
- Use of concrete with high recycled fly ash content for all floors and walls 
- Use of regionally manufactured and extracted building materials, including large wooden 
beams extracted from a local warehouse that was demolished 
- Use of low-emitting materials including paints, carpets, and composite wood products that 
contain no added urea-formaldehyde.

Annacis Sustainability Academy certified 
LEED Gold

Sustainability Academy 2012 C

Strategy in the Corporate 
Climate Action Plan: 
1.2 - Expand Use of Energy-
Efficient Lighting Technologies. 
1.3 - Apply Innovative 
Technologies to Reduce Heating 
and Cooling Load in Existing 
Buildings and Facilities. 

Annacis Sustainability Academy was designed, built and certified a LEED Gold standard N/A N/A N/A N/A Annacis Sustainability Academy certified LEED Gold

Connect Shop Heaters to Direct Digital 
Control at Lake City Operations Center

Energy Managers, Liquid 
Waste Services

2012 C

Strategy 1.2 in Corporate Climate 
Action Plan: Expand Use of 
Energy-Efficient Lighting 
Technologies. 

Connected the shop unit heaters to the direct digital control system and installed door sensors. The door sensors will 
automatically shut off the unit heaters when the garage doors are open. A nighttime setback temperature setpoint of 
16°C shall be maintained when the shops are unoccupied to save energy.

28000 $13,000.00 202800 kWh 36 The system provides significant GHG reductions and energy cost savings

Seymour Capilano Filtration Plant 
Geoexchange

Water Services 2009 C

In line with Strategy 1.3 
Corporate Climate Action Plan: 
Apply innovative technologies to 
reduce heating and cooling loads 
in existing buildings and facilities.

Metro Vancouver commissioned and installed a Geoexchange system at the Seymour Capilano Water Filtration Plant. The 
system provides significant energy savings and GHG reductions. 

$1,700,000 $117,451 1,753,000 43.8 The system provides significant GHG reductions and energy cost savings

Lighting upgrades at Various Metro 
Vancouver housing complexes

Planning, Policy & 
Environment

2011 C

Strategy 1.2 in Corporate Climate 
Action Plan: Expand Use of 
Energy-Efficient Lighting 
Technologies. 

Replace T-12 lights with T-8 lights at various complexes N/A $60,000 724,739 18.1 The lighting change provides significant GHG reductions and energy cost savings

Goal: Energy Generation 

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Water System Energy Recovery Study
Utility Research & 
Innovation

2012 C

Action 3.1.6 Drinking Water 
Management Plan: Upgrade the 
energy efficiency of the system 
by prioritizing gravity systems 
and where possible recovering 
surplus energy and upgrading 
pump and motor efficiencies.

Water System Energy Recovery Study - Evaluated the economic and technical feasibility of installing energy generating 
equipment within the water transmission system at locations where, at times, energy can be recovered by taking 
advantage of changes in water pressure. Potential sites include reservoirs and pressure-reducing valve locations. Energy 
at these sites can be used to generate electricity.

Budget  $80 million N/A 70 GWH / yr 1750 This study is at a pre-feasibility stage. 

Goal: Transportation & Fleet

Milestone 4: Local Actions from Guiding Plans

Milestone 4: Local Actions from Guiding Plans

Milestone 5: Monitoring and Tracking Actions

Milestone 5: Monitoring and Tracking Actions



What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

35 New Hybrid-electric fleet vehicles Fleet Services 2010 C

Strategy 1.4 in Corporate Climate 
Action Plan: Progressively 
Improve Fuel Efficiency of 
Vehicle Fleet. 

Purchased 35 new energy efficient hybrid electric-gasoline vehicles using "Best Sustainable Choice" Procurement model N/A N/A N/A N/A

Key Measures include:
•   Hybrid-electric vehicles lower GHG and air pollutants such as particulate matter, black 
carbon and nitrous oxide
• Metro Vancouver has implemented these changes to reflect the right-sizing of the fleet for 
work-oriented commuting
• Hybrid-electric vehicles lower fuel costs

Purchased 6 all-electric vehicles for fleet 
use

Fleet Services 2011 C

Strategy 1.4 in Corporate Climate 
Action Plan: Progressively 
Improve Fuel Efficiency of 
Vehicle Fleet. 

Purchased two all-electric Azure/Ford Transit Connect vans; Purchased two Chevrolet Volt cars (electric with gasoline 
engine for extended range); Purchased two all-electric Smart For two cars

Pilot in 2011, fully integrated in 2012

N/A N/A N/A N/A
Key Measures include:
•   Electric Vehicle launch event held on Clean Air Day for staff at the Head Office

Full implementation of a “Vehicle & 
equipment Right-Sizing” program for all 
Fleet procurements.

Fleet Services 2011 C

Strategy 1.5 in Corporate Climate 
Action Plan: Use New Design and 
Technology to Minimize Vehicle 
and Equipment Use. 

Full implementation of a “Vehicle & Equipment Right-Sizing” program for all Fleet procurements and corporate vehicle 
use (which had been introduced as a pilot program in 2010). This program ensures that the most appropriate vehicle is 
booked for the purpose it is required for, considering such factors as number of passengers, payload, etc. 

N/A N/A N/A N/A
Key Success:
• Using the right vehicle for the right task saves money and energy for Metro Vancouver
• Procurements are reflective of the specific vehicles capabilities and costs

Fleet life-cycle emissions assessment Fleet Services 2011 C

Strategy 1.4 in Corporate Climate 
Action Plan: Progressively 
Improve Fuel Efficiency of 
Vehicle Fleet. 

All Fleet procurements include an emissions assessment as part of a life cycle costing (total cost of ownership) formula 
that looks to reduce the total amount of emissions (including greenhouse gas emissions) from our fleet, improve air 
quality and reduce air quality related health impacts.

Made further enhancements to the emissions/life-cycle components of the procurement decision-making model

N/A N/A N/A N/A
Tool to support decision making related to the purchase of new corporate fleet vehicles, that 
takes into account all energy and GHG emissions associated with the vehicles. 

New Fuel Card Software to improve fuel 
tracking

Fleet Services 2012 C

Strategy 1.5 in Corporate Climate 
Action Plan: Use New Design and 
Technology to Minimize Vehicle 
and Equipment Use. 

Implemented a new fuel card software program (ARI Insights) with advanced on-line available data reporting and overall 
improved fuel tracking capabilities

Data will be incorporated into a new Energy and Greenhouse Gas Tracking System

N/A N/A N/A N/A
Purpose of this tool is to track the impact of fuel efficiency projects in the fleet (e.g. replacing 
vehicles, implementing right-sizing program)

Installed 6 publicly accessible charging 
stations at 3 Metro Vancouver regional 
parks

Air Quality Policy & 
Management, Parks

2013 C
Action 3.3.5 in the Integrated Air 
Quality and Greenhouse Gas 
Management Plan

Completed the installation of six publicly-accessible electric vehicle charge points at three regional parks: Boundary Bay, 
Pacific Spirit and Capilano River

$70,000

Free electricity 
provided to 

Electric Vehicle 
owners for 

charging

563 kWh 0.8

Some Key Measures of Success
• High degree of interest from private sector: Roughly one in ten businesses contacted had 
some interest in learning more about installing charging stations. 

• Pro-active marketing was key to success: Outreach is the key determinant of success. This 
involves: coaching, working to familiarize potential hosts with the fundamentals of the 
technology, site-assessments and pro-active marketing of the unique benefits of charging 
stations to businesses.  

• This project provides the public with key charging locations in parks for recreational 
opportunities that diversify the network available for EV owners.

Goal: Waste 

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Expanded landfill gas collection system 
at closed Coquitlam landfill to reduce 
release of GHG emissions. 

Liquid Waste Services 
Department, Utility 
Research & Innovation; 
Solid Waste Services 
Department

2011 C

Strategy 3.2 in the Integrated 
Solid Waste and Resource 
Management Plan: Recover 
energy from other solid waste 
management facilities

Works included system replacement , and installation of 34 vertical extraction wells.  Also installed an enclosed flare. 
Landfill gas was used by a nearby business for seven months until business closure. Third Party Validation of Coquitlam 
Landfill GHG Reduction Project Plan: the Project Plan describes how the landfill gas collection system upgrade project 
results in additional methane destruction, which can be claimed as carbon credits. This is Metro Vancouver’s first carbon 
offsets project, and was validated by an accredited consultant to Pacific Carbon Trust standards. If the gas collection 
system is completed according to plan, it could offset up to one third of Metro’s carbon footprint under the Climate 
Action Charter.

$1.7 million N/A N/A
110 tonnes (2012), 

expected to be higher 
in future years. 

A Key Lesson:
Since this is a publicly accessible  site, safety was key determining factor for capturing landfill 
gas. Regardless of the carbon credits, Metro Vancouver would have implemented this 
project for safety reasons. This project is a clear example of the co-benefits that carbon 
credits can provide to a project that has other determining factors. 

Food waste collection program for 
composting throughout Metro 
Vancouver Head Office 

Building Operations, 
Corporate Services

2011 C N/A
Metro Vancouver introduced a program to compost food waste throughout head office. The diversion of organic waste 
from disposal in landfills reduces GHG emissions. 

1 FTE for Program 
Development

N/A N/A N/A
Metro Vancouver hopes to report on diverted GHG emissions from this program  in the 
future.

Goal: Sewer/Water 

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Milestone 4: Local Actions from Guiding Plans

Milestone 5: Monitoring and Tracking ActionsMilestone 4: Local Actions from Guiding Plans

Milestone 5: Monitoring and Tracking Actions



New North Shore WWTP: Integrated 
Biogas and Biosolids Use Analysis
Superseded by Lions Gate Secondary 
WWTP Project Definition Project

Liquid Waste Services 
Department

Project Definition 
Report Date January 
2014
Plant 
Commissioning 
Date: Dec. 31, 2020

O

Strategy 2.1 in the Integrated 
Liquid Waste and Resource 
Management Plan:
Pursue liquid waste resource 
recovery in an
integrated resource recovery 
context

An evaluation of wastewater solids treatment and management alternative and biogas use alternatives was undertaken 
for the new WWTP.  The preferred alternative is to digest the wastewater solids and manage dewatered cake as part of 
the biosolids management program for Metro Vancouver, and to use the biogas for cogeneration for electricity 
generation and heat for plant use.  The extraction and use of effluent heat for a local district energy system is being 
pursued which has the potential to reduce natural gas use in the region.

under development
under 

development 
under 

development 
under development 

 If successful in use of effluent heat for a local district energy system, the plant would be 
energy positive (i.e. will generate more energy than it consumes) and result in a significant 
reduction in regional greenhouse gas emissions.

MicroSludge Biogas - Lulu Island WWTP
Liquid Waste Services 
Department, Utility 
Research & Innovation

2011 - approval of 
Board for feasability 
study
2013 - project 
initiation

O

Strategy 2.1 in the Integrated 
Liquid Waste and Resource 
Management Plan: Pursue liquid 
waste resource recovery in an 
integrated resource recovery 
context

 A series of studies were completed in 2011, leading to authorization by the Metro Vancouver Board for the installation of 
MicroSludge biogas-enhancement equipment as well as biogas upgrading equipment at Lulu Island WWTP. The upgraded 
biogas (green biomethane) will be sold to FortisBC for distribution throughout the region. Grant funding will be provided 
by the Innovative Clean Energy (ICE) Fund and by Innovations funding from federal gas tax transfers administered by the 
Union of British Columbia Municipalities.

Proposed Budget  
$13,100,000 N/A

 Estimated 
Potential: 40,000 
GJ/yr generated, 

additional 
biomethane that 
could be sold to 

FortisBC 

Estimated Potential: 
20,000

(over life of project)

This project is currently in the preliminary design phase and is expected to be operational by 
Q1  2016.

Algal Wastewater Treatment Study 
Liquid Waste Services 
Department, Utility 
Research & Innovation

2012 O

Strategy 1.3 in the Integrated 
Liquid Waste and Resource 
Management Plan: Reduce 
environmental impacts from 
liquid waste management to a 
minimum

The National Research Council identified that treated municipal wastewater could be an ideal growing media for 
microalgae. Photosynthetic algae is said to supply one-half of the atmosphere’s oxygen and has a voracious appetite for 
carbon dioxide as well as nutrients (nitrates and phosphate) which are readily available in municipal wastewater. As part 
of ongoing work to identify future Integrated Resource Recovery opportunities, Metro Vancouver and the NRC are 
exploring ways to culture algal biomass in wastewater, which can displace petroleum for a variety of bioproducts such as 
biofuels, biochemicals, fertilizers and animal feed.  

N/A N/A N/A N/A This project is ongoing

Co-digestion pilot study, to increase 
biogas production

Liquid Waste Services 
Department, Research & 
Innovation Division

Possible 
Implementation 
2014-2015

O

Strategy 1.3 in the Integrated 
Liquid Waste and Resource 
Management Plan: Reduce 
environmental impacts from 
liquid waste management to a 
minimum

A pilot facility located at the Annacis Island Wastewater Treatment Plant aims to increase gas production from the 
anaerobic digesters, beneficially use additional gas to offset the heat and electricity requirements of the treatment plant 
and reduce greenhouse gas emissions. High strength fat, oil and grease are fed into existing digester tanks containing 
wastewater sludge to enhance biogas production. In 2012, the use of the co-digestion facility resulted in an increase in 
biogas production. There are plans to extend and enhance the project at Annacis Island in the future.

RFQ was collapsed in early 2013 -- will be re-issued next year.

N/A N/A

59,800 GJ of 
additional 

digester gas 
produced.

2.6 million 
m3/year. Assume 

23 MJ/m3.

1,500

3 Studies conducted on 
-Carbon Sequestration of Biosolids Land 
Application
-Carbon Tracking in Biosolids 
Management
-Potential for Emissions Offset Protocol 
Development for Biosolids Application 
Activities

Liquid Waste Services 
Department, Utility 
Research & Innovation

2012 C

Strategy 1.3 in the Integrated 
Liquid Waste and Resource 
Management Plan: Reduce 
environmental impacts from 
liquid waste management to a 
minimum

Biosolids management has the potential to generate carbon credits for Metro Vancouver and/or the companies that 
receive biosolids for land application, but more work is needed before this option can be pursued in detail. Three studies 
were conducted, on the topics of Carbon Sequestration of Biosolids Land Application, Carbon Tracking in Biosolids 
Management, and Potential for Emissions Offset Protocol Development for Biosolids Application Activities 

N/A N/A N/A N/A
Key Finding:
• Biosolids from MV's liquid waste facilities contain a significant amount of carbon that could 
be sequestered through appropriate carbon capture technologies or strategies. 

Study at Iona Waste Water Treatment 
Plant to identify opportunities to reduce 
GHG emissions from lagoons and 
stockpiles of wastewater residuals

Liquid Waste Services 
Department

2012 C

Strategy 1.3 in the Integrated 
Liquid Waste and Resource 
Management Plan: Reduce 
environmental impacts from 
liquid waste management to a 
minimum (Action 1.3.10: By 2015 
- Develop and implement 
programs to reduce greenhouse 
gas emissions
from the regional liquid waste 
management systems to help 
achieve federal, provincial and 
Metro Vancouver greenhouse 
gas targets)

In relation to their greenhouse gas (GHG) inventory, Metro Vancouver took the initiative to estimate the emissions 
associated with the Iona Island WWTP lagoons and stockpile. A sampling program of the current lagoon dewatering and 
drying operations at the Iona Island WWTP was thus undertaken in 2011 to provide the best possible estimate of the 
annual methane (CH4), nitrous oxide (N2O) and carbon dioxide (CO2) emitted from the site, based on two sampling 
campaigns (winter and summer).

$60,000 N/A N/A N/A

Key measures of success included the ability to:
• measure diffusive CO2, CH4 and N2O dissolved concentrations and fluxes at the air-water 
interface using a floating chamber and dedicated sensors and to characterize the range of 
values to expect in such environments;
• measure annual trends in temperature in active and resting lagoons and in the stockpile;
• to partially capture the spatial variations in GHG emissions; the high variability observed 
between fluxes measured in a single lagoon demonstrated the importance of taking several 
sampling stations into account in further studies and thus to eventually decrease the 
uncertainty of the mean flux; 
• to present a broad estimate of the annual GHG emissions from the Iona Island WWTP 
lagoons and stockpile, which is about 32,106 tonnes CO2 equivalent per year. This appears to 
be lower than what would be estimated using theoretical calculations from Environment 
Canada guidelines.

Goal: Carbon Storage in 
Forests, Bogs and Wetlands

What: Action
Who: Department(s) and 

Others Involved

When: 
Implementation 

Date

Completed [C] 
or Ongoing [O]

Supporting Policies/bylaws Description
Implementation 

Cost
Cost Savings Savings in Energy

Emissions Reduction 
Impact (CO2e) Tonnes

Qualitative & Quantitative Measures of Success

Milestone 5: Monitoring and Tracking ActionsMilestone 4: Local Actions from Guiding Plans



Develop a local government protocol to 
quantify the carbon impact of protecting 
forested land with high carbon value.

Air Quality Policy & 
Management, Parks, BC 
Ministry of Environment 
(Climate Action 
Secretariat)

2012 C

Strategy 4.2 in the Corporate 
Climate Action Plan: Maximize 
Carbon Stored on Metro 
Vancouver Lands. 

Developed a GHG reduction project profile and calculator for "avoided deforestation" by:

o Investigating the potential to get carbon credits from “avoided deforestation” of the Sumas Mountain property, a 
forested area recently purchased by Metro Vancouver and protected from deforestation for development. 

o Conducting a timber survey

o hiring a consultant to assess the potential of this forested parcel to generate carbon credits under typical GHG 
protocols, and to estimate the magnitude of those reductions 

$10,000 and 0.2 
FTE

N/A N/A

A preliminary 
evaluation of a 

recently protected 
forested area 
indicates that 

approximately 15,000 
tonnes of GHG 
emissions were 

avoided by not logging 
this valuable 
ecosystem. 

The preliminary work undertaken to develop a local government protocol for avoided 
deforestation holds promise to incentivize additional protection of lands in municipal areas. 


	Letter to ICLEI PCP on Milestone 4 and 5.docx
	Report to ICLEI PCP
	APPENDIX A
	Appendix A - 2010LowerFraserValleyAirEmissionsInventoryandForecastandBackcast
	APPENDIX B
	Appendix B - Metro_Vancouver_2010_Corporate_GHG_Inventory_Report_(final)
	APPENDIX C
	Appendix C - GHG Reduction Targets
	Regional_Greenhouse_Gas_Reduction_Strategy_Objecti_-_Board_Cover
	Regional_Greenhouse_Gas_Reduction_Strategy_Objective_-_Attachment_1

	APPENDIX D
	Appendix D - BC_Climate_Action_Charter
	APPENDIX E
	Appendix E - IntegratedAirQualityGreenhouseGasManagementPlan-October2011
	APPENDIX F
	Appendix F - CorporateClimateActionPlanFINAL
	APPENDIX G
	APPENDIX G - ICLEI Spreadsheet
	Community PCP Report 2013
	Corporate PCP Report 2013


