Technical Proposal

Objectives: The objective of this project is to identify local sources of particulate matter (including PM2.5 and PM10) and black carbon pollution in the Cambridge Bay community; to assess whether ambient concentrations are indicative of possible public health impacts; and to develop options for preventing and mitigating emissions to protect public health.
Rationale: Air pollution in North America is responsible for the premature death of 17,400 Canadians per year. Particulate matter (PM10 (≤ 10 micron) and PM2.5 (≤2.5 micron) is largely emitted as dust from sources like transportation, unpaved roads, and construction operations, and from burning of fuels including diesel, gasoline, wood and other materials. Exposure to the high levels of PM10 and PM2.5 is associated with health outcomes such as acute respiratory symptoms, chronic bronchitis and increased cardiac emergency room visits, and can be particularly harmful for vulnerable populations (such as babies, the elderly, and people with asthma). Further, black carbon is a component of PM2.5 emitted by incomplete combustion which causes warming. Its climate impact is particularly strong when deposited on snow or ice.  Air pollution monitoring in the Canadian Arctic is currently limited.
Progress to Date: This project has been approved by Global Affairs Canada and is being led by Canada under the Arctic Contaminants Action Program of the Arctic Council. The project team has been in communication with the Hamlet of Cambridge Bay to discuss the project, potential sensor locations and how results can inform municipal decisions. The project team has also been in contact with the High School to determine how this data can be a part of learning materials for the students and how the next generation of scientists can help inform next steps of the project. This would be a pilot project that should it prove useful in Cambridge Bay the project could be duplicated/adapted for other arctic communities. 
Methodology:  The project will include installation of five particulate matter samplers (SLX-A-PM 2.5: LRL-SUP0104-03 SmartLinx SLX-AIR-PM2.5 Spec-EN.indd (liveablecities.com)) on the top of light posts around Cambridge Bay, Nunavut. Two black carbon sensors will also be deployed in Cambridge Bay (proposed model: C-12 Portable Black Carbon Monitor - Met One Instruments). Locations will be strategically determined to help inform potential emission sources and will be informed by the Hamlet of Cambridge Bay and community members. This pilot project will span 3 years (2024 – 2027). It includes a minimum 2-year data collection period (2024-2026) and 1-year to analyze data and produce the project deliverables. 
Data management: Data will be collected on an ongoing basis throughout this project and can be shared with the Hamlet or High School as needed. After two years of data collection, particulate matter and black carbon data will be analyzed, compared to meteorological data and other variables (such as times of dust suppression and burning of the dump). Results will be prepared in a publicly available report. The project team is also looking at the possibility of making live data from the monitors available on AQmap.
Research outputs: Describe the major research outputs to be generated through the project (academic theses, publications, presentations, reports, etc.)
The main deliverable for this project will be a publicly available report on the project findings including options for next steps to mitigate emissions of black carbon and particulate matter in the community. These findings will be presented to community members in a results workshop where discussions can be held on results, next steps, and potential mitigation measures. The report will also be presented to Arctic Council Senior Arctic Officials and Ministers for approval upon completion.
