Methane observations in Alberta and Saskatchewan (Canada):

Distinct signals from oil and gas activities.
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East Trout Lake Diurnal cycle: . atmospheric §"°Cs in winter are between —58.93 %o and —56.25 %o
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. , , atmospheric 6Ds in winter are between —301.16 %0 and —276.26 %o
the diurnal cycles are mainly driven by the

planetary boundary layer (PBL) height — the atmospheric §°C-CH, and §D-CH, signatures suggest that the natural gas extracted in AB
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mole fractions. CH, emissions in this area are likely due to leaks from the distribution system !

of natural gas (compressors, storage tanks and refineries) and from oil and gas extraction.

The large CH, mole fractions measured at FMS station do not influence LLB and ETL stations: Conclusions:
CH4 emissions are much larger in Edmonton area than in the northern part of AB. . Edmonton area and Bakken basin are two high potential sources of CH,; contributing to the

Air masses coming from the southern part of AB and SK, and from the northern part of North largest mole fractions measured at LLB and ETL, and at EST and BRA, respectively.

Dakota and Montana (US) bring high CH; mole fraction to EST and BRA stations and are . The natural gas extracted in Alberta has biogenic origin

attributed to: . The high CH; mole fractions measured at FMS station are from the two main non-conventional
- oil and gas production located in the Bakken basin oil industries located 10 km south of the station but the total emissions are significantly lower

- beef cattle located in the southern part of AB and SK than those from Edmonton area.




