DR. DAVID RISK, ASSOCIATE PROFESSOR

[journal article] Atherton E**, Risk D, Fougere C, Lavoie M, Marshall A, Werring J, Williams JP* & Minions C.* (2017). Mobile
Measurement of Methane Emissions from Natural Gas Developments in Northeastern British Columbia, Canada. Atmospheric
Chemistry and Physics Discussion started: 7 April 2017. https://www.atmos-chem-phys.net/17/12405/2017/

[journal article] Worth K, White D, Chalaturnyk R, Sorensen ], Hawkes C, Rostron B, Risk D, Young A & Sacuta N. (2017). Aquistore:
Year One - Injection, Data, Results. Elsevier 114, 5624-5635.
https://www.sclencedirect.com/sclence/artide/pll/S18766102173190212via%3Dihub

[journal article] Klapstein SJ**, Ziegler SE, Risk D & O'Driscoll NJ. (2016). Quantifying the effects of photo reactive dissolved organic
matter on methylmercury photodemethylation rates in freshwaters. Environmental Toxicology and Chemistry 36-6:1493-1502. June 2017.

[journal article] Kim Y, Park S-J, Lee B-Y & Risk, D. (2016). Continuous measurement of soil carbon efflux with Forced Diffusion (FD)
chambers in a tundra ecosystem of Alaska. Science of The Total Environment 566-567:175-184.

[journal article] Liang L, Riveros-Iregui RA & Risk, D. (2016). Spatial and seasonal variabilities of the stable carbon isotope compaosition of
soil CO , concentration and flux in complex terrain. Journal of Geophysical Research: Biogeosciences 121~ 9:2328 -2339.

https://agupubs.onlinelibrary.wiley.com/dol/full/10.1002/2015)G003193

[journal article] Phillips CL, Bond-Lamberty B, Desai AR, Lavoie M, Risk D, Tang ], Todd-Brown K & Vargas R. (2016). The value of
soil respiration measurements for interpreting and modeling terrestrial carbon cycling. Plant Soil 413: 1. April 2017.

[journal article] Sizmur T, McArthur G, Risk D, Tordon R & O’Driscoll NJ. (2016). Gaseous mercury flux from salt marshes is mediated
by solar radiation and temperature. Atmospheric Environment 153: 117-125.

[conference paper] Risk D. (2017, June). Fugitive and vented emissions from energy developments in Alberta, Canada: Lessons from
extensive measurement campaigns. Paper presented at the Transatlantic Knowledge Sharing Conference on Unconventional Hydrocarbons:
Resources, Risks, Impact, and Research Needs, Amsterdam, Netherlands.
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[conference paper] Atherton E**, Fougere C, Sherwood O, Vaughn B & Risk D. (2017, May). Methane Source Attribution in the D]
Basin using Mobile Surveys and Computational Analytics. Paper presented at the NOAA Global Monitoring Conference, Boulder, CO.

[conference paper] Natali SM, Risk D et al. (2017, March). A pan-Arctic synthesis of carbon emissions during the nongrowing season.
Paper presented at the North American Carbon Program Meeting. Bethesda, ML.

[conference paper] Taylor K*, & Risk D. (2017, March). Developing an on-site method to determine dissolved groundwater methane con-
centration. Paper presented to Prospectors and Developers Association of Canada, Toronto, ON.

[conference paper] Taylor K* & Risk D. (2017, March). Developing an on-site method to determine dissolved groundwater methane con-
cenfration. Paper presented at Student Research Day, St. Francis Xavier University, Antigonish, NS.

[conference paper] Taylor K*, & Risk D. (2017, February). Developing an on-site method to determine dissolved groundwater methane
concentration. Paper presented at the Science Atlantic Environment Conference, Fredericton, NB.

[conference paper] Natali SM, Risk D et al. (2017, February). A pan-Arctic synthesis of carbon emissions during the nongrowing season.
Paper presented at the Arctic Flux Workshop, Hyytiald, Finland.

[conference paper] MacKay K**, Risk D, MacIntyre C**, O’Connell E, Baillie ], Fougere C & Lavoie M. (2016, December). Explaining
seasonal variation of fugitive and vented emissions from upstream oil and gas infrastructure. Paper presented at the American Geophysi-
cal Union, San Francisco, CA.

[conference paper] Marshall A**, Williams J, MacKay K**, Risk D & Fleck D. (2016, December). Fugitive Emissions attribution via si-
multaneous measurement of ethane and methane isotopic signature in vehicle-based surveys. Paper presented at the American geophysical
union fall meeting, San Francisco, CA.

[conference paper] Minions C*, MacIntyre C**, Risk D, Natali S & Gallant K*. (2016, December). Temperature sensitivity of Northern
soils using flux-concentration measurements and inversion analysis. Paper presented at the American Geophysical Union. San Francisco, CA.

[conference paper] Atherton E**, Risk D, Fougere C, Lavoie M, Marshall A & Werring J. (2016, December). Methane Emissions
from Hydraulically Fractured Natural Gas Developments in Northeastern British Columbia. Paper presented at the American Geophysical
Union, San Francisco, CA.

[conference paper] Williams J**, Risk D, McCawley M, Pekney N & Osborne J. (2016, December). Afmospheric gas concentrations
during an unconventional oil and gas recovery operation at the MSEEL test site, West Virginia. Paper presented at the American Geophysical
Union, San Francisco, CA.

[conference paper] Ballie ], Risk D, Atherton E**, Fougere C, O’Connell E, Lavoie M, Mackay K**, Marshall A, Williams J** &
Maclntyre C**. (2016, December). Fugitive and vented gas emissions across conventional and unconventional oil developments in
southeastern Saskatchewan, Canada. Paper presented at the American Geophysical Union, San Francisco, CA.

[conference paper] Spafford L* & Risk D. (2016, December). Temporally-resolved study of atmosphere-lake net CO, exchange at
Lochaber Lake, Nova Scotia, Canada. Paper presented at the American Geophysical Union, San Francisco, CA.

[conference paper] MacKay K**, Risk D, MacIntyre C, O'Connell L, Baillie J, Fougere C & Lavoie M. (December 2016). Explaining s
easonal variation of fugitive and vented emissions from upstream oil and gas infrastructure. Paper presented at the American Geophysical
Union Fall Meeting, San Francisco, CA.

[conference paper] O'Connell E, Risk D, Fougere C, Lavoie M, Atherton E**, Baillie ], MacKay K** & Marshall A. (2016, December).
Baselining Fugitive and Vented Emissions Across Canadian Energy Developments. Paper presented at the American Geophysical Union,
San Francisco, CA.
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[conference paper] Risk D & O’Connell E. (2016, September). Mobile Emissions Study Preliminary Resulfs. Paper presented to the
Saskatchewan Ministry of Economy; SK energy regulators; Saskatchewan Research Council, Regina, SK.

[license issued] Emissions Attribution via Computational Techniques (“ExACT”"). (8 February 2017). StFX signed a technology
collaboration agreement with Altus Group for the exclusive worldwide commercialization usage rights of StFX's vehicle-based
Emissions Attribution via Computational Techniques (“EXACT”) truck-based gas leak detection technology that involves background

compensation algorithms and geochemical markers. Altus Group’s Geomatics division offers StFX’s EXACT technology as a service for
energy providers and regulators.

[industry report] Risk D. (2017). Tundra Sinclair CO, Injection Pilot Project: MMV Soil Gas Sampling Report, prepared for Tundra Oil
and Gas. (42 pages).

[industry report] Risk D. (2017). Tundra Sinclair CO, Injection Pilot Project: Formation Water Analysis, prepared for Tundra Oil and
Gas. (30 pages).

[industry report] Risk D. (2017). Aquistore Project Summary Report 4. Prepared for Petroleum Technology Research Center. (25 pages).

[industry report] Risk D. (2017). Vehicle-Based Fugitive Emission Detection and Attribution Within Alberta Energy Developments, Final
Report. Prepared for the Petroleum Technology Alliance of Canada. (47 pages).

[industry report] Risk D. (2016). Mobile Emission Surveys within the Glen Ewen/Oxbow Region of Saskatchewan, Final Report. Prepared
for the Saskatchewan Research Council. (30 pages).

[industry report] Risk D. (2016). Fugitive and Vented Emission Surveying at Apache’s Midale EOR Field, 2016 Mobile Survey Final
Report. Prepared for Apache Inc. (23 pages).

[industry report] Risk D. (2016). Survey of Vermont Gas Natural Gas Systems. Prepared for Vermont Gas. (37 pages).

[invited presentation] Risk D. (2017, August). Research Mentoring and Lab Management. StFX Teaching Retreat, Antigonish, NS.
[invited presentation] Risk D. (2017, June). Fugitive and vented emissions from energy developments in Alberta, Canada: Lessons from
extensive measurement campaigns. Transatlantic Knowledge Sharing Conference on Unconventional Hydrocarbons: Resources, Risks,

Impact, and Research Needs. Amsterdam, Netherlands.

[invited presentation] Risk D et al. (2017, May). Emissions Detection and Attribution in the Upstream Energy Sector. Carbon Assimilation
Workshop, University of Toronto.

[invited presentation] Risk D. (2017, April). Advances in Vehicle-Based Leak Detection Technologies. Canadian Gas Association
Operations, Engineering and Integrity Conference.

[invited presentation] Risk D. (2017, April). Mapping Gas Variability for Energy Development Monitoring. Canadian Gas Association
Annual Meeting. Halifax, NS.

[invited lecture] Risk D. (2017, March). Bench to Market: My Experience. Saint Mary’s University.

[invited presentation] Risk D. (2017, March). In Pursuit of ‘the other’ Greenhouse Gas: Mapping Methane Emissions Across the Canadian
Energy Sector. Nova Scotia Institute of Science. Halifax, NS.

[invited presentation] O'Connell L & Risk D. (2017, March). Emissions Detection and Attribution in the Upstream Energy Sector.
Meeting of the Alberta Energy Regulator Methane Technical Committee. Calgary, AB.
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[invited presentation] O'Connell L & Risk D. (2017, February). Emissions Detection and Attribution: Bakken Applications. Bilateral
Can-AM Bakken Partnership Meeting. Calgary, AB.

[invited presentation] Risk D. (2016, December). An Infroduction to Vehicle-Based Fugitive Emissions Mapping. Altus Geomatics
Division. Skype.

[invited presentation] Risk D & Nickerson N. (2016, December). Spinoff Companies and Practical Applications of University-Company
Collaborations. Eastern Strait Regional Enterprise Network, Antigonish, NS.

[invited presentation] Risk D. (2016, November). New technologies and methods for measurement and assessment of air impacts.
University of Calgary Tight Rock Roundtable, Calgary, AB.

[invited presentation] Risk D. (2016, October). Upstream Fugitive Emissions Detection and Attribution. Petroleum Technology Alliance
of Canada. Calgary, AB.

[invited presentation] Risk D. (2016, September). Fugitive and vented emissions inventory mapping projects, Environment and Climate
Change Canada. Skype.

[invited presentation] Risk D. (2016, September). Mobile Emissions Study Preliminary Resulfs. Saskatchewan Ministry of Economy;
SK energy regulators; Saskatchewan Research Council, Regina, SK.

[chair] Appointed Altus Group Chair in Emissions Research, St. Francis Xavier University, Antigonish, NS. 2017.

[supervisor] Atherton E. (2017). Measurement of Methane Emissions from Natural Gas Infrastructure. (Unpublished MSc thesis).
St. Francis Xavier University.

[supervisor] MacKay K. (2017). Fugitive and vented emissions surveying at the Weyburn CO2-EOR oilfield, Saskatchewan, Canada.
[Unpublished MSc thesis] StFX University.

[supervisor] Klapstein S. (2017). Rate determination of methyl mercury photodemethylation in Kejimkujik Lakes. [Unpublished PhD
thesis] Memorial University.

[supervisor] Spafford L. (2016). Department of Earth Sciences, St. Francis Xavier University, Antigonish, NS. [Outstanding Student
Presentation Award recipient, American Geophysical Union.]

[supervisor] Taylor K. (2017). Department of Earth Sciences, St. Francis Xavier University, Antigonish, NS. [Science Atlantic Environment
Conference, Undergrad Research Poster, Silver.]

[supervisor] Taylor K. (2017). Department of Earth Sciences, St. Francis Xavier University, Antigonish, NS. [St.FX Student Research
Day, Undergrad Research Poster, Silver.]

[supervisor] Atherton E. (2016-17). Department of Earth Sciences, St. Francis Xavier University, Antigonish, NS. [Alexander Graham
Bell Canada Graduate Scholarship-Master:s, NSERC.]

[research contract] Risk D. (supervisor) & Tarakki N. (intern). Soil Gas Field and Analytical Research at the Aquistore Projec. Accelerate,
MITACS & Research Contract, Petroleum Technology Research Centre, 2017-2018 ($30,000).

[research contract] Risk D. (supervisor) & Williams ]. (intern). Soil Gas Field and Analytical Research at the Tundra Sinclair CO2.
Accelerate, MITACS & Research Contract, Tundra Oil and Gas, 2017-2018 ($15,000).

StFX | 2016-2017 Research and Scholarship Report 48



[research contract] Risk D. Satellite Detection of Change Algorithm. Petroleum Technology Alliance Canada, 2017-2018 ($120,000).

[research grant] Risk D. Enhancement of Mobile Emissions Monitoring Technology for Commercialization: Idea to Innovation Phase
IIB, with Altus Geomatics Limited Partnership. Idea to Innovation, Natural Sciences and Engineering Research Council, 2017-2020
($155,050).

[research grant] Risk D. Assessing Methane Emissions from Legacy Fossil Resources Development and Methane Mitigation Potential in
Atlantic Canada. Natural Resources Canada, 2017-2018 ($53,992).

[media article] StFX student Lynsay Spafford wins outstanding student paper award at major international conference. StFX Alumni
News. Summer 2017. https://Issuu.com/stfx/docs/alumninews-summer2017

[media article] Heat Mapping Old Coal Mines to Test for Methane Emissions. Global News. 11 August 2017.
https://globalnews.ca/video/3664860/heat-mapping-old-coal-mines-to-test-for-methane-emissions

[media article] Research sheds light on dark corner of B.C’s oil and gas industry. The Coast. 3 May 2017.
https://www.thecoast.ca/hallfax/sclence-matters-research-sheds-light-on-dark-corner-of-bcs-oll-and-gas-Industry/Content?old=7169206

[media article] New report challenges use of fracked gas as ‘clean’ transition fuel. Conservation Council of New Brunswick. 1 May 2017.

A STV NIEW ROI | g lic = e-O1-1TaCKeq-gas-a5-cieal g SIUOnN-Tue

[media article] Reports Say Oil and Gas Methane Emissions Higher than Previously Thought. City News. 27 April 2017.
http//toronto.cltynews.ca/2017/04/27/reports-say-oll-and-gas-methane-emissions-higher-than-previously-thought/

[media article] New Study Finds Much Higher Methane Release from Oil and Gas Fracking. Radio Canada International. 27
April 2017. http//www.rcinet.ca/en/2017/04/27/new-study-finds-much-higher-methane-release-from-oll-and-gas-fracking/

[media article] New studies: Methane emissions from Canadian oil & gas industry are worse than reported. Environmental Defence
Fund Energy Exchange Blog. 27 April 2017.

http//blogs.edf.org/energyexchange/2017/04/27/new-studles-methane-emissions-from-canadlan-oll-gas-Industry-are-worse-than-reported/

[media article] Oil and gas methane emissions higher than thought: report. PLANT. 27 April 2017.
https://www.plant.ca/general/reports-say-oll-and-gas-methane-emisslons-higher-than-previously-thought-167427/

[media article] Canada’s Methane Leakage Massively Under-reported, Studies Find. Thelyee.ca, 27 April 2017.
https://thetyee.ca/News/2017/04/27/Canada-Methane-Leakage-Under-Reported/

[media article] Reports say oil and gas methane emissions higher than previously thought. Yahoo Finance. 27 April 2017. Currently
unavailable.

[media article] Reports say oil and gas methane emissions higher than previously thought. TBNewsWatch. 27 April 2017. Currently
unavailable.
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[media article] Reports say B.C. oil and gas methane emissions higher than previously thought. Vancouver24hrs. 27 April 2017.
Currently unavailable.

[media article] Reports say oil and gas methane emissions higher than previously thought. LocalExpress. 27 April 2017. Currently
unavailable.

[media article] Come on Canada. Carbon Pulse. 27 April 2017. Subscription only.
[media article] CAPP rejects findings in methane emissions reports. The Globe and Mail. 26 April 2017.
h www. lobeandmall.com/report-on-business/Industry-news/energy-and-resources/capp-re findings-In-methane-emissions-re

article34824117/

[media article] New Reports Say Canada’s Oil, Gas Emissions Higher than Previously Thought. The Star. 26 April 2017. _
https://www.thestar.com/business/2017/04/26/new-reports-say-canadas-oll-gas-methane-emissions-higher-than-previously-thought.html

[media article] B.C., Alberta Methane Pollution Higher than Disclosed, Reports Suggest. CBC. 26 April 2017.
http//www.cbc.ca/news/politics/methane-suzuki-foundation-environmental-defence-reports-1.4087025

[media article] New science reveals unreported methane pollution from B.C’s oil and gas industry threaten Canada’s international
climate commitments. David Suzuki Foundation Press Release. 26 April 2017.
h /davidsuzukl.org/press/new-sclence-reveals-climate-pollution-b-c-s-oll-gas-Industry-double ment-claims/

[media article] Reports say oil and gas methane emissions higher than previously thought. CTV News. 26 April 2017.
h /www.ctvnews.ca/business/ -oll-a hane-emisslons-higher-than-previously-thought-1.3386244

[media article] Des émissions de méthane revues a la hausse dans deux rapports Lactualité. 26 April 2017.

[media article] Scientists Find Methane Pollution from B.C’s Oil and Gas Sector 2.5 Times What B.C. Government Reports. Desmog
Canada. 26 April 2017.

[media article] Oil and gas methane emissions more than twice B.C. government figures: report. Monfreal Gazette. 26 April 2017.
Currently unavailable.

[media article] Reports say oil and gas methane emissions higher than previously thought. Calgary Sun. 26 April 2017. Currently
unavailable.

[media article] ‘Staggering’: Canada’ oil sector creates far more methane than thought, study finds. Halifax Mefro News. 26 April 2017.
Currently unavailable.

[media article] Methane Pollution from B.C’s Oil, Gas Industry Higher than Provincial Estimates. The Globe and Mail. 25
Apl’ll2017 hitpsy//www 3 ;
estimates/article34815973/
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[media article] EXCLUSIVE: Scientists Discover High Volume of Methane Emissions at B.C. Oil and Gas Facilities. Global News. 25
April 2017. https//globalnews.ca/news/3404680/exclusive-sclentists-discover-high-volume-of-methane-emissions-from-b-c-oll-and-gas-facllities/

[media article] Methane detection? There's an app for that: Mobile sensor arrives just in time for new federal oil-and-gas-sector meth-
ane regulations. Business in Vancouver. 21 March 2017. hitps: : . o_de .

[media article] St. Francis Xavier University licenses mobile gas leak detection technology. June Warren Nickels Energy. 14 February

[media article] EPC grad honoured at international science meeting. Athabasca Advocate. 7 February 2017.
https://www.athabascaadvocate.com/article/epc-grad-honoured-at-international-sclence-meeting-20170207

[media article] StFX student Lynsay Spafford wins outstanding student paper award at major international conference. StFX News.
31 January 2017. https.//www.stfx.ca/about/news/lynsay-spafford-AGU

[media article] New backing means more growth for Eosense. The Chronicle Herald. 30 January 2017.

[media article] STFX, Business Entrepreneur, collaborate with Eosense, local high-tech company. StFX News. 25 January 2017.
: : o-collaboration[media article]

2017 Highlights Newsletter. Fluxlab. 5 January 2017.
http/fluxiab.ca/wp-content/uploads/2018/01/Flux Lab Newsletter Jan 2018 Version 04 175.pdf




