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Henry haiyin Wong, P.Eng.
Senior Project Engineering Consultant

Key Skills

Work Profile

Project Planning
➢ Review & development of Closure and
Reclamation Plans, Remedial Action
Plans, Remedial Options Analyses
➢ Procurement Support – preparation of
construction specifications, design
reviews
➢ Cost Estimating

Mr. Wong is a Senior Project Engineer with 21+ years of experience
in the field of environmental site assessments and remediation
construction. Having started his engineering career during the busy
era of Ontario Brownfield developments (2000s), then moving on
to lead assessments and oversight of remediation projects in
Northern Canada (NCSP FCSAP program), and now providing
specialty consulting services for projects in British Columbia,
Alberta, NWT/ NU and the Yukon; Henry’s key professional
disciplines include technical support and direct implementation of
remediation construction and reclamation & closure projects. His
core service work includes cost estimating, support of reclamation
and closure planning, and on-site engineering support for project
execution (construction contract administration, technical
engineering work and quality management).

Project Execution
➢ Construction Contract Administration
– Resident Engineer services
➢ Technical engineering implementation
– Site Project Engineer services
➢ Quality management – On-site QA/QC

Education
B.A.Sc. Environmental Engineering
→ University of Waterloo, Waterloo,
Ontario
→ Graduating Class of 1999

Professional Affiliations
Professional Engineers Ontario (PEO)
→ Retired member
Northwest Territories & Nunavut Assoc. of
Professional Engineers & Geoscientists
→ Active Member since 2007

Henry's technical base has been formed from the oversight of
remediation construction work and as technical lead of
environmental and civil engineering field work. He has played key
roles in carrying projects through their lifecycles, in planning,
implementation, close-out and monitoring; providing consulting
services to government and industry clients (engineering firms and
contractor companies).
Henry's project portfolio includes a list of remote and northern
projects, minor and mega urban projects, and heavily regulated
radioactive clean-up projects. The projects have involved highly
collaborative and/or training work with indigenous peoples, and
often in indigenous communities. Henry's projects have been
marked with quality, technically detailed and respected
relationship-forming delivery.

Work Experience

Engineers Yukon
→ Active Member since 2019 (un-retired)

2011 to
Present

Haiyin Consulting - Proprietor
➢ Environmental Consulting Services

Association of Professional Engineers and
Geoscientists of Alberta (APEGA)
→ Active Member since 2019

1999 to
2011

Formerly
Decommissioning
Consulting
Services Ltd./ SENES (now Arcadis)
→ 2007-2011 Regional Engineer Yellowknife, NT Office
→ 1999-2007 Project Engineer - Richmond
Hill, ON Office

Engineers & Geoscientists British Columbia
→ Active member since 2021
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Key Project Experience
➢ Minto Mine Project –Reclamation and Closure Plan & Security Estimate Review, Yukon
Timeline,
Client &
Service

Oct 2020 and ongoing.
Yukon Government – Energy, Mines & Resources
Provision of technical advice and preparation of a cost estimate for the Minto Mine Project 2020
Reclamation and Closure Plan.

Project
description

Henry as a sub-consultant to GRIT Engineering was retained by Yukon Government (YG) to review the
Minto Mine Project Reclamation and Closure Plan and complete a detailed cost estimate for
implementation of the Plan. The Minto Mine is nearing completion of its designed mine life and review
of the updated reclamation and closure plan ongoing to confirm adequate advancement of detailed
plans and appropriate financial security. The scope of the review includes:
→ Provide advice and recommendations on whether the reclamation and closure plan is
sufficient to ensure environmental protection;
→ Identify key areas of concern with the cost estimate and areas of uncertainty where costing
must be adjusted to ensure for adequate contingency;
→ Participate in meetings with Minto Explorations Ltd., Yukon Water Board secretariat and YG
to discuss security cost estimates.

Achievement

Project on-going.

➢ NWT Land Use Security Estimate Tool , Northwest Territories
Timeline,
Client &
Service

May 2020 to Feb 2021.
Land and Water Boards (LWBs) of the Mackenzie Valley.
Consultant Lead/ Developer of a Security Estimate Tool.

Project
description

The LWBs of the Mackenzie Valley, in partnership with departments of the Government of the
Northwest Territories (GNWT) and local First Nations required technical assistance to develop a tool to
estimate security for projects that require a land use permit but do not require a water licence. The
scope of the work included:
→ Scoping and Information Collection
→ Tool Development
→ Incorporate Team Feedback into the Tool and Develop User Instructions
→ Prepare the Tool and User Instructions for Public Review
→ Develop Responses to Reviewer Comments
→ Revise Tool, User Instructions, and Responses to Comments
→ Finalize Tool, User Instructions, and Comment Table

Achievement

Through a highly collaborative and open process, the Land Use Security Estimate Tool was successfully
developed. Henry was the developer and lead for the consultant team.

➢ Security and Closure Technical Reviews – NWT Mine sites
Timeline,
Client &
Service

May 2020 to March 2021.
Government of the Northwest Territories.
Senior Engineer – Security and Closure Technical Reviews.
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Project
description

Henry as senior engineer for Brodie Consultant Ltd provided review of information related to closure
activities of NWT diamond mine sites, and provided security estimates related to closure activities of
NWT mine sites.

Achievement

Henry has supported review and updated cost estimates for the following projects:
→ Diavik Diamond Mines
→ Gacho Kue Mine
→ Prairie Creek Mine
→ Damoti Site
→ Snap Lake Mine
→ Pine Point Exploration Project

➢ Eagle Gold Project – Reclamation and Closure Plan & Security Estimate Review, Yukon
Timeline,
Client &
Service

Oct 2018 and ongoing.
Yukon Government – Energy, Mines & Resources
Provision of technical advice and preparation of a cost estimate for the Eagle Gold Project Reclamation
and Closure Plan.

Project
description

Henry as a sub-consultant to GRIT Engineering was retained by Yukon Government (YG) to review the
Eagle Gold Project Reclamation and Closure Plan and complete a detailed cost estimate for
implementation of the Plan. The Eagle Gold Project is a new mine development in Central Yukon and
an independent cost estimate meant to provide the basis for YG's determination of financial security.
The scope of the review included:
→ review of Strata Gold Corporation's (SGC) updated Reclamation and Closure Plan;
→ review of the applicable Quartz Mining License: QML-0011 technical plans;
→ review of the SGC cost estimate;
→ preparation of an independent substantive-level cost estimate.

Achievement

Henry prepared the cost estimate and provided technical support to YG's for their security
determination process.
The cost estimate was accompanied with a project-specific tool for the Yukon Government to evaluate
the cost risks of different reclamation items. The final security determination was within 94% of the
prepared estimate and $6M over the original presentation of the estimate.
The project is also going through a pilot process to collaborate with the Yukon Water Board review
team.

➢ United Keno Hill Mine (UKHM) Reclamation Project , Yukon
Timeline,
Client &
Service

Dec 2018 to Present.
Public Service and Procurement Canada (PSPC)
Cost Estimating Services - Senior Project Engineer, lead estimator.

Project
description

Henry as a sub-consultant to DXB Projects was retained by PSPC to complete a critical review of the
United Keno Hill Mine (UKHM) Reclamation and Closure Plan, Project Execution Plan and Owner's
engineering cost estimate. The scope of the work included:
→ review of the legal agreement (Amended and Re-stated Subsidiary Agreement);
→ review of engineering detailed design work packages (major mine reclamation components);
→ review of regulatory support documents required as part of the Reclamation Project's Water
License application;
→ detailed review of the engineering cost estimates;
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→ detailed review of the Project Execution Plan;
→ report of findings.
Achievement

Henry completed the review and prepared a technical brief on the findings.
The brief outlined concerns with the lack of a final implementation plan, and missing implementation
process plans. The review also specifically looked at discrepancies in the consolidated detailed
engineering estimate and identified areas of cost overlaps.

➢ High Arctic and Bathurst Remediation , Nunavut
Timeline
Client &
Service

Dec 2017 and ongoing (April 2021).
Public Services and Procurement Canada (PSPC).
Consulting services in support of the tendering of the High Arctic and Bathurst Remediation project.
Technical and project management support services to fill the role of resident engineer.

Project
Description

Henry as a sub-consultant to DXB Projects was retained by PSPC to provide consulting services in
support of tendering of the High Arctic and Bathurst Remediation project. The review of the remedial
action plan and preparation of a substantive-level cost estimate was followed with additional work to
provide technical project management support services to fill the role of resident engineer. The overall
scope of the engineering services included:
→ review of the remedial action plan;
→ review of the existing cost estimate;
→ preparation of a substantive-level cost estimate;
→ on-site construction contract administration;
→ on-site environmental cleanup confirmation;
→ prepare implementation close-out report;
→ act as a liaison with local regulatory authorities.

Achievement

Henry completed the substantive-level cost estimate and provided resident engineering services for
the remediation project.
The initial review of the remedial action plan identified significant concerns regarding the delineation
of reclamation work; an appropriate re-delineation of the remediation scope resulted in an overall
reduction of $2M to the estimated project costs. Upon execution of the project, a significant
translation error was found in the historical quantification of hazardous materials (Phase III site
assessment transplantation to Remedial Action Plan); a new plan was capably set in place through
collaborative and adaptive effort of the Project Team.

➢ Jericho Mine Site Stabilization, Nunavut
Timeline
Client &
Service

May 2016 and long-term monitoring ongoing.
Public Services and Procurement Canada (PSPC).
Provision of expert support for development of tender documents (design specifications, engineering
drawings and cost estimate). Provision of Resident Engineer services. Provision of both on-site and
off-site project management support for the long-term monitoring program.

Project
Description

Henry as a sub-consultant to DXB Projects was retained by PSPC to develop the Tender and
Construction packages for the Jericho Mine Site Stabilization. The former Jericho Mine, Nunavut's first
diamond mine, had been abandoned, under care and maintenance of the Crown and stabilization of
the site planned and implemented to address the immediate environmental and human health
concerns of the site.
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Achievement

Henry developed the tender and construction specifications, reviewed design and drawings and
prepared the substantive cost estimate. Henry also carried out the role as resident engineer for the
project execution; ensuring work was carried out in accordance with the contract documents and in
adherence to applicable codes, water use license, land use permit and the Contractor's Site-Specific
Health and Safety Plan. His on-site responsibilities included provision of scientific and engineering
services in relation to the environmental and geotechnical requirements of the remediation work
including, but not limited to, hazardous waste collection, packaging, and transport, management of
contaminated soil, acquisition of borrow material and earthwork related construction.
Henry currently serves as the lead consultant for the long-term post-monitoring program.
The project was successfully tendered and executed. The initial planning included successful transition
to a winter Hercules aircraft mobilization; and project execution carried out within the awarded budget
and project schedule. Henry lead all components of the Departmental Representative work;
overseeing on-site field work, acting as liaison between the Crown, Regulators and remediation
contractor, and preparing the project close-out Completion Report. Henry also provided direct training
to a full-time on-site Inuit assistant.

➢ Port Hope Project – Cell 1 Construction and Long-Term Waste Management Facility,
Ontario
Timeline
Client &
Service

Oct 2017- Jun 2018.
ECC.
On-site Project Management.

Project
Description

Henry was retained by ECC, the general construction contractor, to provide project management
support and lead technical execution of work packages for the project. The ongoing Port Hope Project
involved the cleanup of approximately 1.2 million cubic metres of historic low-level radioactive waste
from various sites across the municipality of Port Hope, the construction of an engineered
aboveground mound (Long Term Waste Management Facility) where the waste will be safely
contained, and long term monitoring management. The construction of the mound included
installation of a multi-layered geosynthetic liner system.

Achievement

Henry provided direct support to the ECC Project Manager; overseeing field execution of the technical
components of the project, responsible for the project schedule, supervising field crews & subcontractors to carry out construction deliverables, and providing progress reports to the client. Henry
oversaw construction and delivery of the Vehicle Decontamination Facility, Unloading Platform,
Weigh-Station/ Radiation Monitoring Portal, Haul Truck GPS Tracking System and its integration to the
site's system monitoring network.
The sub-contracted role was to support the site team in its re- tracking of the project schedule and the
avoidance of significant contract penalties. Although the work was under immense financial and time
critical pressure, the successful delivery of the required work packages met milestones and was
deemed successfully and collaboratively achieved. Work was also notably completed under meticulous
review within the scope the project's Nuclear Waste License regulatory requirements.
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➢ NCSP Post-Remediation Capital and Operations Cost Estimate, NWT
Timeline
Service

&

March 2017 - April 2019.
Senior Project Engineer - Lead Cost Tool Developer.

Project
Description

Henry was retained as a sub-consultant to DXB Projects to develop a Cost Estimate and Costing Tool
for Crown-Indigenous Relations and Northern Affairs Canada’s (CIRNAC), Northern Contaminates Sites
Program (NCSP) Project Technical Office (PTO). The objective of the cost estimate was to better
understand the required annual budget for their portfolio of contaminated sites; and specifically
consider post-closure operation, maintenance, and surveillance costs for sites that require long term
monitoring where remedial activities had been completed.

Achievement

Henry led the preparation of the cost estimate and development of the costing tool, and participated
in an assembled Working Group as a technical advisor.
The tool was completed and successfully vetted through an independent cost estimate review process
(Deloitte LLP).

Other Project Experiences
➢ Deloro Young’s Creek Area Cleanup
In Ontario for QM Environmental.
The Deloro Mine site was a former gold mine and refinery dating back to Ontario’s original 1860s gold rush. The Young’s
Creek Area Cleanup being the 3rd phase of the mine site’s overall remediation project, consisting of the cleanup of sediment
impacted by metals/ inorganic and low-level radioactive contamination. The site was under the custodial stewardship of the
Ontario Ministry of Environment and Climate Change, located 40 km north of Belleville, Ontario.
Mr. Wong was retained by QM Environmental as a project engineer and quality manager; acting as the technical lead for
the field team and overseeing work of sub-consultants and sub-trades.

➢ Ennadai Lake Remediation Assessment, Cost Estimate and Tender Documents
Nunavut project for Tetra Tech EBA.
The Ennadai Lake site was a former remote weather station near the approximate intersection of the Nunavut, Northwest
Territories, Saskatchewan and Manitoba borders. The weather station was operated from 1949 to 1979.
Mr. Wong was retained as part of the engineering team to prepare the final site assessment and remediation design reports:
Phase III ESA, RAP, and Contract Specifications. His project role included preparation of the Class A (pre-tender) Cost
Estimate and technical review of the Phase III ESA and Technical Specifications.
Following award of the Remediation Contract, Mr. Wong provided on-site consulting services to the Stantec Departmental
Representative team for the initial summer construction season. He assisted with contract work reviews and setup of
contract administration controls.

➢ Hope Lake Remediation
In Nunavut for Public Works Government and Services Canada (PWGSC) and Stantec.
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The Hope Lake site was a former exploration site; historical exploration carried out by Coppermine River Limited (CRL) and
Hearne Coppermine Limited in the 1960s; situated 75 km southwest of Kugluktuk, Nunavut.
Mr. Wong provided resident engineering services as the departmental representative during the implementation of the
cleanup project; responsible for contract administration of the remediation work, providing technical environmental
engineering support for designated substance abatement and contaminated soil clean-up. During the first remediation
season, Mr. Wong was retained by PWGSC as an independent consulting, and continued resident engineering services the
second season as a sub-consultant to Stantec.

➢ Hidden Lake Mine Site Remediation
In Northwest Territories for Public Works Government and Services Canada (PWGSC).
The Hidden Lake Mine was a small-scale underground gold operation that operated intermittently between 1959 and 1969.
The site is situated 45 km northeast of Yellowknife.
Mr. Wong was the departmental representative for the remediation work and member of the remedial action plan (RAP)
development team; responsible for contract administration of the remediation work, technical review and quality assurance
of site work, preparing the contract Specifications and Class A Cost Estimate for the remediation design, and developing the
Option Analysis document and gap analysis assessment.

➢ Pin B, Clifton Point Remediation
In Nunavut for Public Works Government and Services Canada (PWGSC)
The Pin B site was an intermediate Distance Early Warning (DEW) Line site constructed in 1957 by the Department of
National Defence. The site is located in Nunavut along the coast of the Amundsen Gulf.
Mr. Wong was the departmental representative – site engineer for the supervision of the remediation project; managing,
administrating and providing expert review of the work carried out by the Remediation Contractor. The project work
included construction an engineered landfill and off-site disposal of Polychlorinated Biphenyl amended paint materials. As
part of the project Mr. Wong worked with and provided training for a job shadow from the local community of Kugluktuk.

➢ North Inca Remediation
In Northwest Territories for Public Works Government and Services Canada (PWGSC).
The North Inca Mine was an advanced exploration site situated in the Northwest Territories. The main elements of the
remediation program included activities associated with remedial actions to secure the mine openings; eliminate hazards
and risks associated buildings, the fuel storage tank, the waste disposal areas, and miscellaneous debris, and mitigating
issues associated with waste rock, and hydrocarbon impacted soils.
Mr. Wong carried out on-site resident engineering services to manage, administer and provide expert review of the work
carried out by the remediation Contractor. As part of the project Mr. Wong worked with and provided training for a job
shadow from the local community of Behchoko.

➢ Environmental Monitor Training Pro gram – Instructor
At Prairie Creek Mine, Northwest Territories for Aurora College, Thebacha Campus.
The Environmental Monitor Training Program curriculum constitutes a framework to provide the knowledge and skills
Aboriginal people need to participate, and when appropriate, incorporate local and traditional knowledge into
environmental monitoring efforts conducted by industry, government and the civil society. The program is based on
National Occupational Standards for environmental monitors.
Haiyin Consulting
Squamish, BC
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Mr. Wong instructed eight aboriginal students from local communities of the Nahanni Provincial Park region. The curriculum
was implemented through a seventeen-day intensive approach that focused on practical, hands-on instruction with the
incorporation of fieldwork.

➢ Port Radium Remediation
In Northwest Territories for Public Works Government and Services Canada (PWGSC).
The Port Radium Remediation project was the site reclamation of the former radium, uranium and silver mine. The legacy
project comprised work as a result of an intensive co-operative effort between Canada and the aboriginal community of
Deline. The Port Radium site is located on the eastern shores of Great Bear Lake, 440 km north of the City of Yellowknife
and 265 km east of Deline.
Mr. Wong was the departmental representative for PWGSC. The project consisted of risk management of radioactive
material, construction of a landfill, shoreline rehabilitation, hazardous and designated substance abatement and involved
dedicated work with the Sahtu Dene of the region.
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Anne Gunn Ph.D.
Curriculum Vitae
250 653-2332
gunnan@telus.net
368 Roland Road, Salt Spring Island, BC, V8K 1V1,
EDUCATION
Ph.D. 1973 Imperial College, University of London, UK
B.A. Natural Sciences 1969 Trinity College, Dublin, Eire
EXPERIENCE AND SKILLS
As a field biologist, I have designed and managed programs for territorial government and co-management boards in
wildlife management and environmental assessment. While with the Government of the NWT (1979-2006), I was the
regional biologist in the central Arctic and then Caribou Biologist based in Yellowknife. Since becoming an independent
consultant in 2006, I have provided technical advice on caribou conservation and management for the Wekʼèezhìi
Renewable Resource Board, Mackenzie Valley Environmental Impact Review Board, Beverly Qamanirjuaq Caribou
Management Board, Deline Renewable Resource Council, Qikiqtani Inuit Association, Kivalliq Inuit Association, Kitikmeot
Inuit Association and World Wildlife Fund Canada. At the international scale, I help organize Arctic Council’s CircumArctic Rangifer Monitoring and Assessment (CARMA) Network and am a member in the International Union for the
Conservation of Nature’s Deer Specialist and Caprinae Groups.
While I have designed and implemented caribou assessment and conservation programs, I have also formed
university and government interdisciplinary partnerships to undertake studies. I have taken lead roles in data
analyses and writing reports and journal publications and have presented seminars to university research groups
and the public. I have worked with graduate students for their thesis research in the field and was the external
examiner for Ph.D. thesis defenses in 2019 and 2006 (University of British Columbia and University of Alberta).

Independent consultant
Government of the Northwest Territories
Caribou Biologist
Kitikmeot Regional Biologist
Wildlife Biologist
Canadian Wildlife Service
Various biologist positions

POSITIONS HELD
2006 – present

Salt Spring Island, BC

1993 – 2006
1984 - 1993
1979- 1984

Yellowknife
Cambridge Bay; Kugluktuk
Yellowknife

1973-79

Ottawa, Edmonton

HONORS/AWARDS
Fellow, Arctic Institute of North America 1996
Premier’s Award for Excellence, Northwest Territories, 2004
AUTHORSHIP: BOOK AND BOOK CHAPTERS
Caughley, G. and A. Gunn. 1996. Conservation biology in theory and practice. Blackwell Science, Cambridge, Mass. USA.
Gunn, A., C.J. Johnson, J. S. Nishi, C. J. Daniel, M. Carlson, D. E. Russell, and, J. Z. Adamczewski. 2011. Addressing Cumulative Effects
in the Canadian Central Arctic – Understanding the Impacts of Human Activities on Barren-ground Caribou. Chapter 8. In eds. P.
R. Krausman and L. K. Harris. Cumulative Effects in Wildlife Management: A Critical Aspect of Impact Mitigation. Taylor and
Francis. 274pp.
Gunn, A. and J. Adamczewski. 2003. Muskox. Ch. 50 In: wild mammals of North America. Eds. G. Feldhamer, B. A. Chapman, and J. A.
Chapman. The Johns Hopkins University Press, Baltimore. 1216 pp.
Gunn, A. 2001. Conservation and resource use in Arctic ecosystems. Pages 424-439. In Conservation of Exploited species. Eds. R. D.
Reynolds, G. M. Mace, K. H. Redford and J. G. Robinson. Cambridge University Press, Cambridge, U.K.

2
Gunn, A. 1998. Caribou and muskox harvesting in the Northwest Territories. Chapter 12. In Conservation of biological resources.
Eds. E.J. Milner-Gulland and R. Mace. Blackwell Science, Cambridge, Mass, USA.
Gunn, A. and T. Skogland. 1997. Responses of caribou and reindeer to global warming. Pages 189-200. In Global change and arctic
terrestial ecosystems. Eds. W. C. Oechel, T. Callaghan, J. I. Holten, B. Maxwell, U. Molau and B. Sveinbjornsson. SpringerVerlag, New York.
Gunn, A. 1995. Responses of arctic ungulates to climate change. Pages 90-104. In Human ecology and climate change. Eds. D. L.
Peterson and D. R. Johnson. Taylor and Francis, Washington, DC, USA.

AUTHORSHIPS: JOURNAL PUBLICATIONS SINCE 2000
Kauffman, M. J., Cagnacci, F., Chamaillé-Jammes, S., Hebblewhite, M., Hopcraft, J. G. C., Merkle, J. A., Mueller, T., Mysterud, A.,
Peters, W., Roettger, C., Steingisser, A., Meacham, J. E., Abera, K., Adamczewski, J., Aikens, E. O., Bartlam-Brooks, H., Bennitt,
E., Berger, J., Boyd, C., Zuther, S. (2021). Mapping out a future for ungulate migrations. Science, 372, 566–569.
https://doi.org/10.1126/science.abf0998
Russell, D., A. Gunn and R. White. 2021. A decision support tool for assessing cumulative effects on an Arctic migratory tundra
caribou population. Ecology and Society 26 (1):4. [online] URL: https://www.ecologyandsociety.org/vol26/iss1/art4/
Boulanger, J., K. G. Poole, A. Gunn, J. Adamczewski, and J. Wierzchowski. 2021. Estimation of trends in zone of influence of
mine sites on barren-ground caribou populations in the Northwest Territories, Canada, using new methods. Wildlife Biology
2021: 1-16
Gurarie, E., Hebblewhite, M., Joly, K., Kelly, A.P., Adamczewski, J., Davidson, S.C., Davison, T., Gunn, A., Suitor, M.J., Fagan, W.F.,
Boelman, N., 2019, Tactical departures and strategic arrivals: Divergent effects of climate and weather on caribou spring
migrations, Ecosphere, 10 (12), e02971.
Chen, W.,S. G. Leblanc, H. P. White, C. Prevost, B. Milakovic,C. Rock, G. Sharam, H. O’Keefe, L. Corey, B.Croft, A. Gunn, S. van der
Wielen, A. Football, B. Tracz, J. Snortland Pellissey, J. Boulanger. 2017. Does Dust from Arctic Mines Affect Caribou Forage?
Journal of Environmental Protection 8: 258-276.
McFarlane, K., A. Gunn, M. Campbell, M. Dumond, J. Adamczewski & G. A. Wilson. 2016. Genetic diversity, structure and gene flow
of migratory barren-ground caribou (Rangifer tarandus groenlandicus) in Canada. Rangifer, 36: 1-24.
Poole, K. P., A. Gunn, J. Wierzchowski and M. Anderson. 2015. Peary caribou distribution within the Bathurst Island Complex relative
to the boundary proposed for Qausuittuq National Park, Nunavut. Rangifer Special Issue No. 23: 81-98.
Adamczewski, J., A. Gunn, J. Nishi, K. Poole, and J. Boulanger. 2015. What happened to the Beverly caribou herd after 1994? Arctic
68:407-421.
Gunn, A., D. Russell and L. Greig. 2014. Insights into integrating cumulative effects and collaborative co-management for migratory
tundra caribou herds in the Northwest Territories, Canada. Ecology and Society 19 (4): 4. [online] URL:
http://www.ecologyandsociety.org/vol19/iss4/art4/
Gunn, A. and D. E. Russell. 2013. Changing abundances in migratory tundra caribou and wild reindeer and the role for a circumpolar
collaborative network. IUCN Deer Specialist Group Newsletter 25: 3-10.
Gunn, A., Russell, D.E., Daniel, C.J., White, R.G., & Kofinas, G. 2013. CARMA’s approach for collaborative and inter-disciplinary
assessment of cumulative effects. – Rangifer Special Issue 21:161-166.
Russell, D.E., P.H. Whitfield, J. Cai, A. Gunn, R.G. White and K. Poole. 2013. CARMA’s MERRA-based caribou climate database.
Rangifer, 33, Special Issue No. 21:145-152.
Russell, D.E., G. Kofinas, A. Gunn, R.G. White and S. Kutz. 2013. CircumArctic Rangifer monitoring and assessment (CARMA) network
– origins, goals, accomplishments and future. Rangifer, 33, Special Issue No. 21:141-144.
Gunn, A., K. G. Poole, J. Wierzchowski, J. S. Nishi, J. Adamczewski, D. Russell and A. D’Hont. 2013. Have geographical influences and
changing abundance led to sub-population structure in the Ahiak caribou herd, Nunavut, Canada? Rangifer Special Issue
No.21:35-58.
Gunn, A., Poole, K.G. and Nishi, J.S. 2012. A conceptual model for migratory tundra caribou to explain and predict why shifts in
spatial fidelity of breeding cows to their calving grounds are infrequent. Rangifer Special Issue No. 20: 259–267.
Gunn, A., Russell, D.R. and J. Eamer. 2011. Northern caribou population trends. Canadian Biodiversity: Ecosystem Status and Trends
2010 Technical Thematic Report Series No. 10. Canadian Councils of Resource Ministers. Ottawa, ON. 55 p.
Chen, W., D.E. Russell, A. Gunn, B. Croft, W.R. Chen, R. Fernandes, H. Zhao, J. Li, Y. Zhang, K. Koehler,I. Olthof, R.H. Fraser, S.G.
Leblanc, G.R. Henry, R.G. White & G.L. Finstad. 2012. Monitoring habitat condition changes during winter and pre-calving
migration for Bathurst Caribou in northern Canada, Biodiversity 10:1-9. DOI:10.1080/14888386.2012.705110
Witter, L. A. C. J. Johnson B. Croft, A. Gunn, and L. M. Poirier. 2012. Gauging climate change effects at local scales: weather-based
indices to monitor insect harassment in caribou. Ecological Applications 22: 1838–1851.
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Witter, L. A., C. J. Johnson, B. Croft, A. Gunn and M. P. Gillingham. 2012. Behavioural trade-offs in response to external stimuli: time
allocation of an Arctic ungulate during varying intensities of harassment by parasitic flies. Journal of Animal Ecology 81: 284–
295.
Boulanger, J., K. G. Poole and A. Gunn. 2012. Estimating the Zone Of Influence of Industrial Developments on Wildlife: A Migratory
Caribou and Diamond Mine Case Study. Wildlife Biology 18: 164-179.
Cuyler, L.C., White, R.R., Lewis, K., Soulliere, C., Gunn, A., Russell, D.E. & Colin, D. 2012. Are warbles and bots related to reproductive
status in West Greenland caribou ? Rangifer 32: 243-257.
Boulanger, J., Gunn, A., Adamczewski, J. and B. Croft. 2011. Exploration of the decline of the Bathurst caribou herd using a datadriven demographic model. Journal of Wildlife Management 75: 883–896.
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BRUCE MATTSON (P.GEO. M.SC.)
SENIOR ENVIRONMENTAL GEOSCIENTIST

EDUCATION:
M.Sc. Hydrogeology
University of Idaho

B.Sc. Geology
University of Alberta

PROFESSIONAL AFFILIATION
Engineers and Geoscientists British Columbia (EGBC)
Northwest Territories Association of Professional Engineers and Geoscientists (NAPEG)
EXPERIENCE
Bruce has a strong mining, geological, hydrogeological and geochemical background with
over 25 years of experience working as a consultant and working directly for the mining
industry. This background has proven to be invaluable for evaluating environmental risk
associated with metal leaching / acid rock drainage (ML/ARD) and developing effective
science-based remedial measures. Bruce has been responsible for evaluating the
geochemical reactivity of tailings and waste rock at numerous mine sites in North America,
South America, Europe, Africa, and Southeast Asia. Direct observation and analysis of
mine waste and drainage chemistry from operating and abandoned mines combined with
the knowledge regarding geochemical testing protocols and their limitations is critical for
conducting geochemical characterization studies and independent technical reviews. The
cumulative breadth of knowledge and experience gained during the past 25 years has been
directly applied in the development of mine waste management and mine decommissioning
plans. Most recently, these skills have been applied to assess biogeochemistry and metal
attenuation in mine waters for the development and design of passive water treatment
systems and pit lake models.
AREAS OF EXPERTISE
• ML/ARD Prediction and Assessment
•

Mine Waste Management

Curriculum Vitae

•
•

Bruce Matson

Surface and Groundwater Hydrology
Passive Water Treatment & Metal
Attenuation

REPRESENTATIVE METAL LEACHING / ACID ROCK DRAINAGE PROJECTS
Site C Clean Energy Project – ML/ARD Qualified Professional
Peace River Hydro Partners – Fort St. John, B.C.
•

Develop operational ML/ARD Management and Monitoring Plan to ensure compliance
with regulatory requirements.

•

Evaluate potential risks of contamination to groundwater through development of
groundwater Action Response Plan, development and review quarterly groundwater
monitoring reports, and groundwater loading study.

•

Environmental reporting to BC Hydro and Provincial Water Comptroller regarding
management of ML/ARD and site water discharges to the Peace River.

•

Evaluate and recommend options on site requirements for water treatment.

Line Creek Operations - Dry Creek Water Quality Assessment
Teck Corporation – Sparwood, B.C.
•

Review and compile existing laboratory and field geochemical kinetic tests to assess the
observed water quality downstream of the mine spoils that was not originally predicted.

•

Develop geochemical source terms to predict future water quality from the waste rock
spoil piles.

ML/ARD Specialist Services
BC Ministry of Energy Mines and Petroleum Resources - British Columbia
Technical reviewer over a 15-year period for mine project applications and mine closure plans
with focusing on geochemical, water quality, groundwater, water management and closure
planning.
• Conduct adequacy screening and detailed review of the New Afton Mine B3 Permit
Amendment Application.
• Review Mine Certificate Applications and conduct mine site audits on behalf of the
British Columbia Ministry of Energy, Mines and Petroleum Resources (EMPR).
• Review geochemical characterization studies and remedial measures proposed for the
Prosperity Cu-Au Project to support permit requirements and closure bond costs.
• Review geochemical characterization studies and water quality effects models for the
KSM Cu-Au Project to support permit requirements and closure bond costs.
• Review geochemical characterization studies, water quality effects models and closure
plans for the Murray River Coal Project to support permit requirements and closure bond
costs.
• Review development of geochemical assessment model for the Mount Polley Mine return
to full operations application to support closure bond costs.
• Review Raven Coal geochemical characterization, hydrogeologic characterization and
groundwater modelling studies.
• Conduct Boss Mountain Mine site inspection to evaluate effectiveness of closure
measures.
Curriculum Vitae

Bruce Matson

Boss Mountain Mine Water Quality Assessment
Glencore – 100 Mile House, B.C.
•

Evaluate hydrologic and biogeochemical processes responsible for metal attenuation and
acid neutralization within a tailings storage facility containing acid generating tailings.

•

Develop geochemical source terms to predict how tailings seepage chemistry may change
in response to the implementation physical stabilization measures.

Mount Nansen Remediation Plan Review
Yukon Government – Assessment and Abandoned Mines – Carmacks, Yukon Territory
•

Review the Remediation Plan and water quality predictions for Preliminary Design stage
of the project.

Elk Valley Operations - Harmer and Dry Creek Water Quality Assessment
Teck Corporation – Sparwood, B.C.
•

Evaluate hydrologic and geochemical processes responsible for sulphate, selenium and
nitrate signature in Harmer and Dry creeks located downstream of mine spoil piles.

Questa Mine – Senior Review
Norwest Engineering / Chevron EMC – Questa, New Mexico
•

Evaluate geochemical and hydrogeological constraints to prevent the formation of
secondary mineral accumulation and maintain long-term free draining conditions within
waste rockpiles.

Technical Guidelines for the Management and Mitigation of ML/ARD in the Yukon
Yukon Government, Yukon Territory
•

Explain the geochemical and physical processes associated with the development and
mitigation of ML/ARD.

•

Define the required components of an ML/ARD program in the Yukon including:
prediction, characterization, mitigation, monitoring and management planning.

•

Present opportunities to mitigate ML/ARD through project design optimization, flooding,
construction of dry covers, segregation of PAG and NPAG materials, blending PAG and
NPAG materials, addition of alkaline amendments, co-disposal of mine rock and tailings,
and freezing, with case studies, monitoring and design considerations.

Faro Mine Urgent Works – Senior Review
BGC Engineering (Indigenous and Northern Affairs Canada) – Faro, Yukon
•

Develop the geochemical characterization study approach for the North Fork Rose Creek
Realignment Project to limit the risk of degrading water quality.

•

Provide study outline and senior review of predictive water quality model, management
plans and draft study reports.

Curriculum Vitae

Bruce Matson

Tujuh Bukit Project: Geochemical Assessment of Waste Rock and Ore
PT Bumi Suksesindo - Southeast Java, Indonesia
•

Senior review and design for comprehensive geochemical test program including static
and kinetic testing

Quinsam Coal Mine Permit Amendment
Quinsam Coal Corporation - Campbell River, British Columbia
•

Evaluate the effectiveness of passive water treatment system on reducing sulphate
concentrations in Long Lake.

•

Develop groundwater characterization and monitoring programs.

•

Geochemical characterization of strata disturbed by mine operations.

Portage Quarry ML/ARD Characterization and Management
PlanB Technical Services – Hudson Hope, B.C.
•

Conduct geochemical characterization of a hydro dam aggregate quarry and develop a
ML/ARD Material Management Plan for BC Hydro.

Ajax Mine Geochemical Characterization Study
KGHM Ajax, Kamloops - British Columbia
•

Manage a geochemical characterization study for waste rock and tailings from a large
copper-porphyry deposit.

•

Conduct program designed to evaluate the risk of future metal loading from waste rock
and pit wall exposures to regional groundwater and surface water resources.

•

Assess secondary mineral controls on closed basin lake waters.

•

Report the results of pit lake model PitMod regarding the physical and geochemical
evolution of the lake that will form in the open pit.

Certej Geochemical Characterization Study
Eldorado Gold Corp. – Romania
•

Evaluate geochemical characteristics of ore and waste rock from deposit.

•

Manage a Phase II geochemical characterization study to estimate quantity of potentially
acid generating waste rock within the proposed pit limits for a block model.

•

Prepare an initial set of geochemical source terms estimating drainage chemistry from
proposed mine facilities.

Narrows Inlet Project
BluEarth Renewables Inc. - Sechelt, British Columbia
•

Prepare a Metal Leaching / Acid Rock Drainage management plan for hydro-electric
project.

Curriculum Vitae

Bruce Matson

Casino Project Geochemical Characterization Study
Western Copper & Gold Corp. – Yukon
•

Conduct and manage a geochemical characterization of waste rock and tailings from a
large copper-porphyry deposit to direct waste management planning.

•

Design a series of subaqueous column tests to evaluate best waste placement options to
limit copper leaching.

•

Estimate geochemical mass loading rates from waste rock, tailings, pit wall and heap
leach.

•

Conduct a risk-based evaluation of ML/ARD potential along access corridor.

Kışladağ Geochemical Characterization
Eldorado Gold Corp., - Ankara, Turkey
•

Review geochemical characterization work completed to assist in the design of waste
rock dumps that will limit the amount of metal leaching to seepage water.

•

Conduct a laboratory and field kinetic test program to evaluate the evolution of waste
rock seepage chemistry.

Batu Hijau Closure Plan
Newmont Mining Corporation, Sumbawa, Indonesia
Evaluate waste rock closure management options
•

Review geochemical database

•

Assess geochemical risk associated with waste rock

Galore Creek Water Quality Effects Model
Galore Creek Mining Company - Stewart, British Columbia
• Manage program to assess water quality effects from proposed mine project.
• Develop geochemical source terms for mine waste storage facilities.
•

Construct a mass loading model to assess downstream water quality effects.

Izok Lake Road ML/ARD Assessment
Mining Minerals Group Canada – Nunavut
• Conduct a gap analysis of historic geochemical reports.
• Initiate a supplementary geochemical characterization program to support waste
management plans and direct water quality impact assessments.
•

Design program linear road development ARD risk assessment program.

Emba Derho, Asmara, Debarwa - Acid Rock Drainage Characterization
Sunridge Gold Corp. - Eritrea, Africa
•

Undertake the geochemical characterization of a series of volcanic massive sulphide
deposits.

•

Conduct program designed to evaluate the risk of future metal loading from waste rock
and pit wall exposures to regional groundwater and surface water resources.
Curriculum Vitae

Bruce Matson

Huguenot Coal Project ML/ARD Assessment
Colonial Coal International Corporation - Tumbler Ridge, British Columbia
•

Geochemical characterization of coal, rock strata and coarse reject.

•

Design field and laboratory geochemical characterization programs to assess metal
leaching potential.

Cape Scott Wind Farm ML/ARD Assessment
GDF Suez - Port Hardy, British Columbia
•

Prepare a pre-construction ML/ARD risk assessment.

•

Conduct an operational monitoring program and risk assessment.

•

Design program and provide senior review of linear road development ARD risk
assessment.

Central South Coal Geochemical Characterization Study
First Coal Corporation - Chetwyn, British Columbia
•

Evaluate the risk of ML/ARD from proposed bulk sample pit to support applications for
Mine Permit and Water License.

•

Assess relative risk and impact from proposed mining operation to water quality.

Silver Standard Mine Closure Plan
Silver Standard Resources Inc., Hazelton, British Columbia
•

Detailed ARD assessment and geochemical characterization program for submission to
Ministry of Energy and Mines, BC

•

Evaluate mine hydrology and geochemical characteristics of waste rock, and tailings

•

Develop mitigation strategies in support of closure

•

Assess the chemical and physical groundwater conditions in tailings that effect metal
loading rates to the aquatic system.

Thompson Creek Mine Tailings Assessment
Thompson Creek Mining - Challis, Idaho
•

Evaluate geologic controls on neutralization depletion.

•

Assess options for the management of low sulphur tailings sands and conduct evaluation
of tailings pore water.

Izok Lake Geochemical Characterization
OZ Minerals, Nunavut
•

Conduct a gap analysis of historic geochemical reports

•

Initiate a supplementary geochemical characterization program to support waste
management plans and direct water quality impact assessments.

Curriculum Vitae

Bruce Matson

Wolverine Coal Project EIA and Geochemical Characterization
Western Canadian Coal Ltd., Tumbler Ridge, British Columbia
•

Project manager for the writing and compilation of the Wolverine Application Report in
accordance with the British Columbia Environmental Assessment Act

•

Manage field program for subconsultants including wildlife and fisheries biology,
archaeology, terrain/ecosystem mapping, water management

•

Preparation of regulatory permitting strategies

•

Evaluate lithologic variation within stratigraphic sections

•

Characterize geochemical variation within mined strata

•

Evaluate risk of metal leaching and ARD from future mined waste using mineralogy,
static and kinetic test results

•

Conduct geochemical source loading model

•

Project manager for the writing and compilation of the Tulsequah Chief Project Report in
accordance with the British Columbia Environmental Assessment Act

•

Manage field program for subconsultants including wildlife and fisheries biology,
archaeology, terrain/ecosystem mapping, water management

•

Conduct metal loading and water quality impact analysis

•

Participation in Project Committee meetings and presentations to stakeholders

Bonanza Ledge ML/ARD Study
International Wayside, Wells, British Columbia
•

Manage a geochemical characterization study to support reclamation planning for historic
mine workings and permit applications for new mine workings.

•

Evaluate the risk of ML/ARD from existing and future waste rock.

•

Assess relative risk and impact from proposed mining operation to water quality in an
area that has hosted numerous large mining projects for 1.5 centuries.

•

Conduct finite element model simulation to evaluate groundwater inflow to proposed
open pit.

High Lake ARD Management Program
Wolfden Resources - Nunavut, Canada
•

Evaluate the acid generating potential of the waste rock units and mine construction
materials for the Environmental Impact Study.

•

Develop waste rock management plans to address metal leaching issues from high risk
materials.

Curriculum Vitae
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Tundra Mine Remediation Plan
Indian and Northern Affairs Canada, Northwest Territories
•

Conduct a professional peer review of work previously conducted by another
geochemical practitioner.

•

Investigate current and future metal loading sources from an abandoned mine on behalf
of Indian and Northern Affairs Canada.

•

Evaluate extent and thickness of tailings deposit from on-ice winter drill program.

Alamo Dorado ARD Characterization
Pan American Silver Corp., Hermosillo, Mexico
•

Conduct kinetic testing for dry-stacked tailings to evaluate metal leaching potential.

•

Select and analyses representative core samples to evaluate metal leaching risk from
future waste rock materials.

•

Develop a waste rock management plan to address findings of the characterization study.

Silver Bear Mines Remediation Plan
Indian and Northern Affairs Canada, Northwest Territories
•

Design and implement a field investigation to identify potential sources of current and
future metal loading to local watercourses on behalf of Indian and Northern Affairs
Canada.

•

Recommend conceptual remedial measures to be implemented at the abandoned mine
sites.

Silvertip ARD and Water Quality Evaluation
Silver Standard Resources Ltd., British Columbia
• Compile water quality and geochemical loading data to evaluate geochemical loading
from natural and anthropogenic sources.
Nanisivik Mines ARD Management
Breakwater Resources, Baffin Island, Canada
•

Evaluate the acid generating potential of various waste rock units and mine construction
materials.

•

Produce report on kinetic test work conducted to evaluate the acid generating potential of
tailings and cover material in arid arctic conditions.

La Granja Copper Project Project II ARD Evaluation
BHP Billiton, Peru, South America
•

Conduct a Phase II acid rock drainage study to supplement a reevaluation of the property
by BHP Billiton.

•

Assess a full suite of static tests and kinetic tests and conducted a site assessment and
field program.
Curriculum Vitae
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Maqui Maqui Closure Study
Minera Yanacocha S.R.L., Cajamarca, Peru
•

Review geochemical leaching data from site.

•

Conduct critical assessment of conceptual closure options from a geochemical loading
perspective.

•

Review groundwater seepage pathways from mine components.

•

Review climatic data to assess soil cover and pit water balance.

•

Responsible for ARD assessment and hydrological characterization of WRSF.

•

Responsible for confirming hydrogeologic model for Maqui Maqui area.

Farley Lake Mine Waste Rock Cover Design Study
Lynn Lake, Manitoba
•

Acid rock drainage assessment of waste rock dump.

•

Conduct a 2-D unsaturated flow model to evaluate waste rock cover design parameters.

Kori Kollo Mine Closure Plan
Battle Mountain Gold, Bolivia, South America
•
•

Acid rock drainage assessment and recommendations for closure options and mitigation.
Conduct field study for waste rock cover infiltration evaluation.

•

Water quality assessment.

Tambo Grande Waste Management
Manhattan Minerals Corporation, Piura, Peru
•

Preliminary acid rock drainage assessment and recommendations for subsequent full
scale environmental impact evaluation.

•

Design and conduct field and laboratory kinetic test program to establish site specific
ARD segregation criteria.

•

Evaluating the amount and timing of acid generating waste release by integrating ARD
data with geology and mine plans.

Kemess Waste Dump Management Program
Kemess Mines Inc. Smithers, BC
•

Interpretation of static and kinetic tests results for Cu-Au operation and report writing
and preparation.

•

Recommendations for waste rock segregation program based on site-specific Net
Potential Ratio.

•

Recommendations for handling waste rock with neutral drainage and elevated metals.

•

Develop waste rock management program for potentially acid generating waste.
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Bruce Matson

Soil Cover Design Study
Black Hawk Mining Inc., Lynn Lake, Manitoba
•

Manage study of an appropriate cover system to prevent infiltration into a potentially
acid-generating waste rock dump.

•

Conduct field evaluation to determine physical parameters of suitable materials for the
cover system.

•

Conduct 2-D finite element flow modeling (SEEPW) to establish saturation levels in the
cover.

Bald Mountain Mine Waste Management Program
Black Hawk Mining Inc., Maine, U.S.A.
•

Evaluated humidity cell tests to determine the potential of unacceptable metal release
from mine waste.

•

Identified the most effective management method for the various types of waste.

•

Established a predictive method to determine pit water chemistry through scaling
humidity cell release rates by fracture density in the pit wall.

Restigouche/Caribou Mine Waste Rock Segregation
Black Hawk Mining Inc., New Brunswick, Canada
•

Mine waste acid rock drainage assessment report using static test program and kinetic test
result evaluation.

•

Establish segregation criteria for waste rock management plan in final report.

Sithe Energy ARD Risk Assessment
Seward Power Plant, Pennsylvania, USA
•

Review ARD prediction testwork and assess the geochemical risk associated with the
purchase of a coal burning power generation station.

Cerro Crucitas Project
Vengold Inc., Costa Rica, Central America
•

Review acid rock drainage assessment report compiled by previous project owner.

•

Evaluate various acid rock drainage mitigation strategies and provided cost estimates on
water treatment facilities and cover options.

Subaqueous Waste Rock Mineral Stability
MEND Project, NRCan, Canada
•

Determine possible secondary mineral precipitates that may form in a subaerial waste
rock dump.

•

Identify solubility constraints on secondary minerals in a subaqueous environment.

•

Propose a sequential extraction procedure to assess the subaqueous geochemical stability
of oxidized waste rock.
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REPRESENTATIVE PASSIVE WATER TREATMENT & PIT LAKE PROJECTS
Berkeley Pit Lake Study
BP Remediation / ARCO - Butte, Montana
•

Constrain the physical and biochemical controls on pit lake development and report the
predicted physical and chemical evolution of the lake.

•

Determine the limnologic controls and biotic effects that control deep water redox
conditions and water quality.

•

Evaluate the effect of RO Brine deposition to physical stratification of the water column
and water chemistry.

•

Assess the effect lime neutralization sludge deposition has on buffering pH in the water
column.

Certej Passive Water Treatment Evaluation
Eldorado Gold Corp. – Romania
•

Evaluate passive treatment opportunities on existing mine site.

•

Evaluate water management structures, flow rates, acid loading rates and appropriate
treatment options.

•

Design pilot treatment to assess best option for implementation at a full scale. System of
six reactors constructed in parallel and series to evaluate efficiency of organic substrate
composition and influent chemistry for metal attenuation and acid neutralization.

•

Operational oversight of pilot treatment system.

San Martin Mine Water Passive Treatment Evaluation
Goldcorp Inc. - San Martin, Honduras
•

Assess passive mine water treatment options for waste rock seepage. Develop conceptual
design components suitable for the observed seepage flow rates and chemistry.

•

Conduct laboratory tests to select most effective reactor substrates from available local
materials.

•

Finalize design components with geotechnical engineer and client including defining
reactor size, materials and flow rates.

Kışladağ Waste Rock Seepage Characterization & Pit Lake Study
Tuprag Mining - Ulubey, Turkey
•

Project Manager for a program to evaluate water quality effects during operation and
closure phases of a mining project.

•

Assess geochemical attenuation mechanisms in aquifer matrix.

•

Constrain the physical-biochemical controls on pit lake development and report the
predicted physical and chemical evolution of the lake that will form in the pit at closure.
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Kışladağ Passive Water Treatment Design
Eldorado Gold Corp. - Ankara, Turkey
•

Constrain site conditions that affect treatment efficiency including: local construction
materials, water balance, site topography and mine effluent.

•

Conduct a series of laboratory experiments to evaluate the key design constraints for a
series of passive treatment systems for highly acidic and mildly acidic mine water.

•

Design and construct pilot scale reactors at site to evaluate the efficacy, biogeochemical
controls and longevity of organic substrate materials.

•

Provide key design requirements for reducing-alkalinity producing passive treatment
system (RAPS) to the civil construction group.

Duthie Passive Water Treatment Design
Silver Standard Resources Inc. - Smithers, British Columbia
•

Evaluate tailings stack seepage rates, seepage chemistry and water collection system.

•

Design and size the RAPS treatment facility.

Curriculum Vitae
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SELECTED ENVIRONMENTAL RISK EVALUATION PROJECTS
Los Bronces Operational Risk Assurance Audit
BGC Engineering / Anglo American - Santiago, Chile
• Conduct an Operational Risk Assurance Audit at the Los Bronces Mine with a
multidisciplinary team as technical leader for geochemistry.
• Review operating, monitoring and closure plans and prepare a process risk and controls
register for the hydrogeochemistry of the Donoso Norte and San Francisco waste rock
dumps.
Cozamin Due Diligence Review
Capstone Mining Corp. - Zacatecus, Mexico
• Conduct an environmental audit of active mine site in support of corporate merger.
•

Review closure plans and assess environmental risk and associated cost.

Cantung Tungsten Mine Water License Review
Indian and Northern Affairs Canada - Northwest Territories
• Review geochemical characterization studies, remedial measures and closure plans of an
operating tungsten mine completed in support of Water License Application.
• Participate in community meetings and as an intervenor at water review panel on behalf
of INAC.
Mackenzie Valley Pipeline Review
Indian and Northern Affairs Canada - Norman Wells, Northwest Territories
• Review geochemical and water quality components of Environment Assessment for the
proposed pipeline.
• Prepare outline of geochemical risks posed by pipeline construction and potential
management procedures.
• Expert witness at review panel hearings for the project.
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SELECTED PUBLICATIONS & PRESENTATIONS
Mattson B. and Sahami A. (1999) Assessing the subaqueous stability of oxidized waste rock. Mine
Environment Neutral Drainage (MEND) Project 2.36.3.
Mattson B. and Holtby, M. (1999) Geochemical assessment of the Silver Standard Mine (Invited
Speaker). 6th Annual British Columbia MEND Metal Leaching and Acid Rock Drainage
Workshop. December 1 & 2, 1999, Vancouver, British Columbia.
Mattson, B. and Carreau B. (2003) ARD prediction and waste rock segregation plan for ankeritecontaining mine waste: Restigouche Mine case study. 6th International Conference on Acid
Rock Drainage Proceedings, Cairns, Australia, July 2003.
Mattson, B. (2005) Evaluating Depletion of Carbonate Neutralization Potential from Laboratory
Kinetic Tests. Securing the Future 2005, International Conference on Mining and the
Environment and Metals and Energy Recovery. June 27 - July 1, 2005, Skellefteå, Sweden.
Mattson B. (2005) ML/ARD Prediction – FeCO3 and low-sulphide materials. (Invited Speaker).
12th Annual British Columbia - MEND Metal Leaching and Acid Rock Drainage Workshop.,
November 2000, Vancouver, British Columbia.
Mattson B., Salvador S, McNee J. (2007) Predicting pit lake evolution using numerical
groundwater simulations to develop effective mine decommissioning plans. Mining and the
Environment IV Conference Proceedings October 2007, Sudbury, Ontario.
Mattson B., (2009) Assessing the availability and source of non-carbonate neutralization potential
by pre-treatment of kinetic test samples. 8th International Conference on Acid Rock Drainage
Proceedings, Skelleftea, Sweden, June 2009.
Mattson B., (2014) Sulphate Treatment in Mine Effluents. (Invited Speaker). International
Network of Acid Producers (INAP) Sulphate Treatment Workshop, February 2014, Salt Lake
City, Utah.
De Baere B., R. Francois, U. Mayer and B. Mattson (2014) Introducing a flow-through technique
to aid predict drainage quality from mine waste: a case study. (Poster Presentation)
Goldshmidt Conference June 8 – 13, 2014, Sacramento California.
Cowan D., and B. Mattson. (2014) Coarse Coal Reject ML/ARD Management - Quinsam Coal
Mine (Invited Speaker). 21th Annual British Columbia MEND Metal Leaching and Acid Rock
Drainage Workshop. December 3 & 4, 2014, Vancouver, British Columbia.
Mallen N., K. Malowany and B. Mattson. (2014) A Phased, Risk-based Approach for ML/ARD
Assessment for Linear Projects (Presentation). 21th Annual British Columbia MEND Metal
Leaching and Acid Rock Drainage Workshop. December 3 & 4, 2014, Vancouver, British
Columbia.
Jeen, S-W., B. Mattson (2014) Evaluation of Reactive Mixtures for Passive Treatment of Mine
Drainage from a Waste Rock Storage Area. – (Poster Presentation) - American Geophysical
Union Fall Meeting, December 15-19 San Francisco.
Kirchner T. and B. Mattson. (2015) Scaling Geochemical Loads in Mine Drainage Chemistry
Modelling: An Empirical Derivation of Bulk Scaling Factors 10th International Conference
on Acid Rock Drainage & IMWA annual Conference. April 21 - 24, 2015, Santiago, Chile.
Kirchner, T, N. Marsh, and B. Mattson. (2016) Geochemical trends in evaporative tailings ponds
– an experimental study. International Mine Water Association Annual Conference July 1115, 2016, Leipzig, Germany.
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Dockrey, J. and B. Mattson (2016) Effects of pH on the Arrhenius Paradigm. International Mine
Water Association Annual Conference July 11-15, 2016, Leipzig, Germany.
Jeen, Sung-Wook, and Bruce Mattson. (2016) Evaluation of layered and mixed passive treatment
systems for acid mine drainage. Environmental Technology: 37:22, 2835-2851

Curriculum Vitae

Bruce Matson

MICHAEL A. VENHUIS, M.Sc., P.Geo. (ON, BC)
Senior Hydrogeoscientist
EDUCATION
• Masters of Science (M.Sc.)
Earth Sciences Geochemistry, University of
Waterloo, 2000.
• Bachelor of Science (B.Sc.),
Job
Title
Environmental
Chemistry,
University of Waterloo,
1998.

Mr. Venhuis is a specialist in environmental geochemistry and hydrogeology with
over 22 years of research and consulting experience, primarily focused on the
mining industry. He has a Master’s degree from University of Waterloo (2000) with
focus on Earth Sciences – Geochemistry. Mr. Venhuis has been involved in several
geochemical, acid rock drainage, hydrogeological, site assessment and
remediation projects for mining and industrial clients throughout Canada. His
expertise includes all phases of contaminant release studies from designing and
implementing field investigations and laboratory studies, to geochemical and
hydrogeological modelling, data analysis and assessment, and sensitivity and
probabilistic analyses. His experience includes developing and implementing
contaminant hydrogeology investigations, geochemical evaluations of mine
wastes and affected soils to assess management options, and development of
remediation options at mine properties. Michael has participated in the
hydrogeological studies related to mine expansions, permitting and closure
including evaluation of effects on downgradient water quality. Michael has also
completed geochemical and hydrogeological reviews of proposed mining activities
for regulatory agencies. Mr. Venhuis’ experience and technical skills provide him
with a strong foundation to contribute valuable expertise to projects requiring
geochemical and hydrogeological evaluations.

FULL NAME WITH INITIAL, Designations

EXPERTISE
• Geochemistry
• Metal Leaching/Acid Rock
Drainage
• Hydrogeology
• Geochemical Testing
TECHNICAL REGISTRATIONS
• Professional Geoscientist of
Ontario (PGO)
• Engineers and Geoscientists
of British Columbia (EGBC)

SELECTED PROJECT EXPERIENCE
•

Geochemistry Lead, Yukon Water Board - Kudz Ze Kayah Mine Water
Licence Review, 2020
Geochemistry specialist on behalf of the Yukon Water Board for the review of
BMC Minerals pre-application documentation for the Kudz Ze Kayah Project.
Provided expert opinion and review of metal leaching and acid rock drainage
aspects. With the application pending submission, work to date consisted of
preliminary submission reviews, identification of key issues and participation
in pre application submission meetings with the YWB and the proponent to
discuss concerns.

•

Expert Opinion for Regulatory Agencies
Provided expert opinion and technical support for various regulatory agencies
including Yukon Water Board, Yukon Environmental and Socio-economic
Assessment Board, BC Ministry of Environment, Mackenzie Valley Land and
Water Board. Support was provided for evaluation of potential effects to
aquatic resources, determination of mitigation measures and
recommendations to decision bodies for modifications to existing Water Use
Licenses for existing open pit and underground mines, proposed new
underground and open pit mines, and renewal of a Water Use License for the
maintenance of an inactive tailings ponds.

•

ML/ARD Geochemical Investigation, Retallack, BC, 2019-present
Currently completing an assessment of the potential for metal leaching and
acid rock drainage at an abandoned mine in BC as part of updated Preliminary
and Detailed Site Investigations for the Crown Land Opportunities and
Restoration Branch of BC Ministry of Forests, Lands, Natural Resource
Operations and Rural Development. Acting as lead Geochemist, developing
and implementing sampling plans, analysis and interpretation and reporting.

HEALTH & SAFETY
• Ontario Supervisor Health
and Safety Awareness
Training
• WHMIS Training
• Transportation of
Dangerous Goods
• Emergency First Aid and CPR
• ATV Training Course
• Pleasure Craft Operator’s
Licence
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•

Hydrogeological and Geochemical Technical Peer Review – Various Clients

FULL NAME WITH INITIAL, Designations

As part of a large team acting as Independent Environmental and Social Consultants to various lender groups
for completion of Environmental and Social Initial Status Reports, Michael provides technical peer review
services related to hydrogeological and geochemical assessments for existing and proposed mines across
Canada and South America. These reviews focus on the status of the project, evaluation of the environmental
studies completed and identification of potential risks associated with the mine.
•

Geochemistry Specialist, PEC Assessment and Remedial/Risk Management Planning
The Pacific Environment Centre site, located on the foreshore of Burrard Inlet in West Vancouver, BC, has
been contaminated by metals due to the historic handling of ore concentrate and sulphur, and from the
placement of contaminated fill. SLR is undertaking a data gap assessment to develop an updated conceptual
site model, to develop and undertake a workplan to address key data gaps, to complete quantitative human
health and ecological risk assessments, and to develop a risk-based site closure plan for the long term
management of the site. Michael provided data gap review and evaluation of geochemistry related aspects to
the project. Key data gaps were identified including long-term evaluations of the groundwater quality,
mechanisms of contaminant removals and hydrogeological influences on the ability of the treatment walls to
mitigate the contamination. Michael prepared the geochemical portion of the hydrogeological conceptual
model and worked closely with the other members of the project team to ensure that all aspects of the CSM
were integrated. He has also prepared detailed workplans for additional testing and evaluation to address the
data gaps, with these programs. Michael designed an additional sampling and evaluation of soils program
within and downgradient of the treatment walls to determine the processes involved in the metal removal
(e.g. adsorption, precipitation), mineralogical evaluation of the soils to evaluate the potential for remobilization of the metals, and influences of hydrogeological conditions on the geochemical processes.

•

ML/ARD Geochemical Assessment, Various Sites, BC
Currently completing assessments of the potential for metal leaching and acid rock drainage at quarry sites in
BC for various clients including BC Hydro, Lafarge and Simpcw Resources. These assessments are being
completed to evaluate the potential for acidic conditions to develop with quarry materials planned for use in
large-scale construction projects across the province.

•

Environmental Status – Closed Mine Site
Acted as project manager for large (>$1M) assessment of closed mine site to determine the environmental
conditions at the site. The project included assessment of AMD, surface water quality, groundwater quality,
waste rock, tailings, sediment, and benthic quality to evaluate the overall site conditions and key areas that
may need mitigation and remediation in the future.

•

Geochemical Testing
Worked on behalf of clients in a geochemistry laboratory conducting both routine and custom designed
testing and evaluation of mine wastes and other materials to determine leachability and controls on
contaminant transport to design mitigation of releases into the aquatic environment.

•

Geochemical and Hydrogeological Evaluations Related to Mine Permitting, Expansions and Closure
Project manager and lead investigator for various projects relating to geochemical modeling of the mobility
and distribution of contaminants surrounding current and former mine sites across Canada. Experience
included investigations at base metals mines, gold and uranium operations. Investigations were completed at
numerous tailings facilities to assess surface and subsurface water quality, acid generation rates and
rehabilitation strategies. Tailings assessments have also focused on innovative study approaches to control
costs and maximize information collection. Mine rock assessments have been completed for numerous
projects, both at proposed and existing operations. The characterization studies focused on prediction of
water quality associated with drainage from waste with emphasis on implementation of waste management
strategies to prevent water quality impacts.
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•

Phase III Environmental Site Assessments – Various Abandoned Mines in NWT
Senior field assessor and principal investigator in charge of the geochemistry aspects of the projects
completed for Department of Indian and Northern Affairs Canada. The extensive field investigations included
sampling waste rock, tailings, soil, sediment, surface and groundwater. Was also in charge of the laboratory
evaluation of the mine waste materials, including the static and kinetic testing. Provided interpretation of the
results and was the primary author of the geochemical portion of the report.

•

Project Manager/Geochemistry/Modelling Lead, Various Uranium Mine Sites Northern Saskatchewan,
Nunavut.
Played the lead role in numerous waste rock and tailings investigations related to active, closed and proposed
uranium mine sites in Northern Saskatchewan and Nunavut. The projects have included laboratory evaluation
of the waste rock material and source term modelling of the potential contaminants for the hydrogeological
evaluation and waste disposal plans for the sites.

FULL NAME WITH INITIAL, Designations

MEMBERSHIPS AND ASSOCIATIONS
•
•
•

Professional Geoscientist of Ontario (PGO), Member ID #1061
Engineers and Geoscientists of British Columbia (EGBC), Member ID #38013
National Groundwater Association (NGWA)

PUBLICATIONS
•

•

•

•

•

•

•

•

•

Venhuis, M., S. Shaw, R.V. Nicholson, S. Bartle and J. Stirling 2015. Evaluation of acid generation in mine rock
at an iron mine 25 years after closure, IN Mine Closure 2015, A.B. Fourier, M. Tibbett, L. Sawatsky and D. van
Zyl (eds.), Vancouver, Canada, 01-03 June.
Sean Shaw, R.V. (Ron) Nicholson, Brian Fraser, Michael Venhuis, Sarah Barabash and Erin Clyde and Jim
Stirling (2015) ARD is not the Apocalypse – A closed iron ore mine characterized by active ARD/ML and good
water quality. Proceedings of the 22th Annual British Columbia-MEND ML/ARD Workshop, December 4-5th,
Vancouver, B.C.
Brian Fraser, R.V. (Ron) Nicholson, Sean Shaw, Michael Venhuis, Sarah Barabash, Erin Clyde and Jim Stirling
(2015) Water-filled pits 25 years after closure at a mine with active ARD: Where did the acid go? Proceedings
of the 22th Annual British Columbia-MEND ML/ARD Workshop, December 4-5th, Vancouver, B.C.
Nicholson, R.V., S.J. Barabash, M.Venhuis, G. Ivanis and J. Shen (2013) Integration of Field Investigations and
an Innovative Modelling Toll in the Prioritization of Mitigation Strategies for an Abandoned Uranium Mine.
Proceedings of the 20th Annual British Columbia-MEND ML/ARD Workshop, December 4-5th, Vancouver, B.C.
Barabash, S.J., R.V. Nicholson, M. Venhuis and G.Shen (2013) An Interactive Source Term and Water Quality
Modelling Tool to Assess Mine Closure and Reclamation Options. Proceedings of the 6th Annual Ontario Mine
Reclamation Symposium and Field Trip, June 18-19, Cobalt, ON.
Collins I., R.V. Nicholson, M. Venhuis, L. Anctil. 2012. The Use of Field Investigations for the Development of a
Water Quality Model for Gold Tailings in Northern Quebec. 9th International Conference on Acid Rock
Drainage. Ottawa, Ontario. 20-26 May.
Nicholson, R.V., I. Ludgate, E. Clyde and M. Venhuis. 2012. The Successful Reclamation of Acid Generating
Tailings in the Elliot Lake Uranium District of Canada: A Good-News Case History. 9th International Conference
on Acid Rock Drainage. Ottawa, Ontario. 20-26 May.
Nicholson, R.V., M. Venhuis, E. Clyde, J. Moulins, J Stroiazzo and C. See 2012. Two and Three Decades PostClosure: Revisiting the ARD Predictions and Closure Plans for Two Copper Mines in British Columbia, Canada,
Proc. 9th International Conference on Acid Rock Drainage (ICARD), Ottawa, Canada, 20-26 May 2012.
Venhuis, M.A., R.V. Nicholson and D. Yaschyshyn. 2011. Water quality expectations for thickened tailings and
lessons learned at the Kidd Metsite TMA, Timmins, Ontario. 18th Annual BC Metal Leaching / ARD Workshop,
November 30-December 1, 2011, Vancouver.
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•

•

•

•

•
•

•

•

•

•
•
•
•

Barabash, S.J., Nicholson, R.V., Venhuis, M., Willert, C. and G. Götz (2011) Field Studies to Characterize Arsenic
Solubility in Mine Impacted Soils from Northern Ontario. Proceedings of the 5th International Mining in the
Environment Conference, June 25-30, Sudbury, Ontario, Canada.
Hart, D., R.V. Nicholson, and M. Venhuis. 2011. Investigation of Tritium in Groundwater Around a Tritium Light
Manufacturing Facility. Conference on Waste Management, Decommissioning and Environmental Restoration
for Canada’s Nuclear Activities. Toronto, Ontario. 11-14 September.
Bower, M., M. Venhuis, R. V. Nicholson and R. Schwenger. 2011. Investigating the Effects of Tailings Dusting
on the Metal Loadings and Transport to Local Water Bodies at a Lead-Zinc Mine. In Proceedings Sudbury 2011
Mining and the Environment Conference. Sudbury, Ontario. 25-30 June.
Biglari, M., M.A. Venhuis, and R. V. Nicholson. 2007. Geochemical Optimization of Thickened Tailings
Deposition to Minimize Water Treatment During Operation at the Kidd Metallurgical site, Timmins, Ontario. In
Proceedings Sudbury 2007 Mining and the Environment Conference. Sudbury, Ontario. 22-24 October.
Venhuis, M.A., P. McKee, R.V. Nicholson and B. Huls. 2006. Defining Source Terms for Backfill Components in
the Selbaie Mine Pit, 13th Annual BC Metal Leaching / ARD Workshop, November 29-30, 2006, Vancouver.
Guerin, Frederic, Ronald V Nicholson and Michael A. Venhuis, 2005. Characterization of arsenic, uranium and
nickel porewater concentrations: Implications for underwater disposal of fresh and weathered materials from
uranium mines in Northern Saskatchewan, Canadian Geotechnical Conference, Saskatoon, SK, September,
2005
Nicholson, R.V., M.J. Rinker, M.A. Venhuis, G. Williams and B. Swarbrick. 2003. Implications of Non-Acidic
Metal Leaching on Mine Rock Management at a Nickel Mine in Permafrost Terrain: Environmental Baseline
Investigation. In Proceedings Sudbury 2003 Mining and the Environment Conference. Sudbury, Ontario. 25-28
May.
Rinker, M.J., R.V. Nicholson, M.A. Venhuis and B. Swarbrick. 2003. Implications of Non-Acidic Metal Leaching
on Mine Rock Management at a Nickel Mine in Permafrost Terrain: Mine Rock Evaluation. In Proceedings
Sudbury 2003 Mining and the Environment Conference. Sudbury, Ontario. 25-28 May.
Nicholson, R.V., M.J. Rinker, G. Acott and M.A. Venhuis. 2003. Integration of Field Data and a Geochemical
Transport Model to Assess Mitigation Strategies for an Acid-Generating Mine Rock Pile at a Uranium Mine. In
Proceedings Sudbury 2003 Mining and the Environment Conference. Sudbury, Ontario. 25-28 May.
Venhuis, M. and Reardon, E.J. 2003. Carbonation of Cement-Based Wasteforms Under Supercritical and High
Pressure Subcritical Conditions. Environmental Technology. Vol. 24, 877-887.
Venhuis, M. and Reardon, E.J. 2001. Vacuum Method for Carbonation for Cementitious Wasteforms. Environ.
Sci. Technol., Vol 35, 4120-4125.
Venhuis, M.A., 2000. Carbonation Reactions of Cemented Waste Forms: Physicochemical Aspects of
Hazardous Waste Immobilization. M.Sc. Thesis, University of Waterloo, Waterloo, ON.
Venhuis, M., S. Lesage, K.R. Millar and A.S. Crowe. 1999. Evaluation of Polyalkastyrene Absorbent Beads for
the Remediation of PCE in Groundwater. Water Qual. Res. J. Canada, Vol 34, 455-468.
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ERIC DENHOLM, P.Eng.
Proprietor, EDenholm Consulting
(250) 551-0131
e.denholm@icloud.com

PROFILE
Eric Denholm is a Professional Engineer (Geological Engineering, NT/NU, BC) with over 30 years
of professional experience on mineral development projects, primarily in Northern and Western
Canada. Eric’s experience covers the complete project lifecycle from grassroots exploration to
permitting, operations, reclamation, and governance. Eric works on a collaborative basis that
creates opportunities to enlist stakeholders into practical solutions that focus on the needs of the
project-at-hand. Eric’s recent and current project clients include industry, Indigenous and
regulatory organizations. Eric’s interests remain focused on design, permitting, operation and
closure of mineral development projects, primarily aspects of:
•
•
•
•
•
•
•

Strategic Planning and Risk Assessment
Regulatory and Corporate Governance
Environmental Design for Operations and Closure
Indigenous Engagement
Post-Closure Planning and Property Management
Financial Security for Closure
Project Assessment and Approvals

Eric’s direct experience at mineral development projects includes strategic planning, regulatory
affairs, community engagement, application of Indigenous Traditional Knowledge, environmental
design, environmental assessment and permitting, reclamation planning, and closure cost
estimates. Many of Eric’s industry positions were at mines with a high local public profile, including
the Faro Mine in the Yukon Territory and the Ekati Diamond Mine in the Northwest Territories.
Additionally, Eric has provided strategic advice, technical review and environmental design for
numerous mineral development-related projects as a consultant to mine operators, government
agencies, regulatory Boards and Indigenous organizations. This work has included regular
participation in community meetings, technical workshops, corporate planning sessions, and
quasi-judicial Hearings convened by environmental management Boards. Eric’s contributions are
informed, confident, technically sound, and effective.
Prior to starting his own consulting business in 2015, Eric contributed to the Ekati Diamond Mine
(for BHP Billiton and subsequently Dominion Diamond) as Superintendent – Traditional
Knowledge and Permitting. Through this position, Eric successfully managed regulatory affairs,
successfully introduced new community engagement and Traditional Knowledge programs, and
successfully advanced closure planning and financial security.
Since relocating from the Northwest Territories to British Columbia in 2015, Eric has continued to
work with the Ekati Diamond Mine (Dominion Diamond and, subsequently, Arctic Canadian
Diamond Company Ltd.) as an independent consultant, assisting with strategic planning,
regulatory affairs, environmental design, new project planning, and planning for reclamation and
closure. Examples of specific Ekati Mine projects that Eric has contributed to include:

EDenholm Consulting
Professional Services for Mineral Development Projects

Eric Denholm, P.Eng. EDenholm Consulting
•
•
•
•
•
•
•

Point Lake Project Environmental Design, Engagement and Permitting (current);
Point Lake Project Pre-Feasibility Study;
Jay Project Environmental Assessment and Water Licence Amendment;
Interim Closure and Reclamation Plan and financial security updates, including progessive
reclamation projects;
Environmental Management Plan updates;
strategic planning and advice to support operational environment and life-of-mine projects;
and
strategic design and regulatory advice for Jay, Misery Underground and Point Lake
projects.

In addition to work for the Ekati Diamond Mine, Eric works on various aspects of mineral
development projects both independently and on an hourly basis with the consulting firm
Environmental Resources Management (ERM). Specific projects in the Northwest Territories
have included: preparation of the first (2020) Inuvialuit Mineral Development Strategy for the
Inuvialuit Regional Corporation (independent), contributing to closure planning for the (closed) De
Beers Snap Lake mine (through ERM), and review of Federal Government closure and care and
maintenance plans for the (closed) Cantung Mine on behalf of the Nahanni Butte Dene Band
(independent).
UNIVERSITY EDUCATION
Bachelor of Applied Science in Geological Engineering, 1986
University of Waterloo, Waterloo, ON, Canada
AREAS OF INTEREST AND SPECIALIZATION
•
•
•
•
•
•
•
•
•
•
•

Strategic Planning, Risk Assessment and Environmental Design
Environmental Assessment and Project Permitting
Professional management of environmental and regulatory affairs
Provision of clear and defensible evidence at regulatory and community meetings or
Hearings
Development of realistic experience-based reclamation objectives
Application of Indigenous Traditional Knowledge
Meaningful involvement of local communities
Technically sound project review and analysis leading to fit-for-purpose recommendations
Environmental design for effective environmental management and closure
Preparation of objectives-based Reclamation Plans and financial security estimates
Effective management of technical consultants

EDenholm Consulting
Professional Services for Mineral Development Projects

Eric Denholm, P.Eng. EDenholm Consulting
PROFESSIONAL HISTORY
Proprietor, EDenholm Consulting, and Principal Consultant, ERM
2015 +
Eric started his own independent consulting firm in 2015 to provide professional services
for mineral development projects. Current and recent projects have included providing
professional services to the Ekati Diamond Mine related to strategic planning, regulatory
affairs, environmental assessment, and reclamation at the Ekati Mine, and providing
professional services to the Nahannie Butte First Nation related to strategic planning and
review of Federal Government designs for closure of the Cantung Mine. Eric prepared the
first (2020) Inuvialuit Mineral Development Strategy for the Inuvialuit Regional
Corporation. Eric is involved in numerous mineral development projects in Northern and
Western Canada through the firm Environmental Resources Management (ERM),
focussing primarily on risk assessment, strategic advice, project approvals, reclamation
planning, strategic planning for post-closure property management, and financial
assurance for closure. Eric serves as a designated Qualified Professional for the purpose
of reclamation liability cost estimates submitted under the British Columbia mines
permitting process.
Superintendent – Traditional Knowledge and Permitting, Ekati Diamond Mine
BHP Billiton / Dominion Diamond Corporation, Yellowknife, Northwest Territories
2007 to 2015
The Ekati Diamond Mine is a regionally important diamond mine located in the central
Arctic tundra of the Northwest Territories. The mine operates within a complex regime of
overlapping Aboriginal land settlements and claims, an evolving regulatory system and
demanding environmental expectations. Eric’s role was largely accountable for
maintaining the Licence to Operate and linked closely with Environment, Indigenous
Affairs and Strategic Planning. Through this role, Eric assisted with the change of
ownership of the Ekati Mine from BHP Billiton to Dominion Diamond. Eric continues to
provide professional services to the Ekati Mine on a consulting basis.
Senior Mining Consultant, Northern Projects
Gartner Lee Limited, Yellowknife, Northwest Territories
2000 to 2007
Gartner Lee Limited was a successful Canadian consulting firm that was subsequently
purchased and amalgamated into AECOM Canada. Eric worked exclusively on northern
mining projects, providing technical, management and strategic services to a wide range
of clients. Examples of projects for which Eric was the lead or played a substantive role
include:
• Development and approval of reclamation plans for the Nanisivik and Polaris zinc
mines (NU) and the historic Discovery gold mine (NT). Clients: Breakwater
Resources, TeckCominco and DIAND (federal government)
• Coordinating consultant for Environmental Assessment Reviews of the Doris North
(gold) and Jericho (diamond) projects. Client: DIAND (federal government)
• Technical and strategic advice to Land and Water Boards, primarily for the Ekati
and Diavik Diamond Mines. Client: Community-Based Land and Water Boards
• Care and maintenance and closure planning for the (closed) Faro metal mine and
Ketza River gold mine (YT). Client: Deloitte&Touche (interim receiver) and DIAND
(federal government)

EDenholm Consulting
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•

Development of an original mine reclamation costing model for Inuit use. Client:
Kitikmeot Inuit Association

Environment Engineer and Environment Manager, Faro Lead-Zinc-Silver Mine
Anvil Range Mining Corporation and Deloitte. (as interim receiver), Faro, Yukon Territory
1996 to 2000
The Faro Mine was a major producer of lead and zinc concentrates through the 1970’s
and 1980’s that closed in 1998, at which time the mine entered into an extended
receivership period. The massive sulphide mine included three open pits, two water
treatment systems, extensive rock piles containing acid generating material and an
approximately 30 ha valley-fill tailings disposal area. Prior to and following its permanent
closure, Eric managed and implemented environmental management programs including
permitting and reclamation planning.
Environment Engineer, Winston Lake Zinc-Copper Mine
Inmet Mining Corporation, Schreiber Ontario
1992 to 1996
The Winston Lake mine was an underground mine located in northwestern Ontario that
underwent planned closure in 1998. Eric was primarily responsible for developing and
gaining approval for the mine reclamation plan, which was successful. Eric also worked
intermittently as assistant plant metallurgist, learning the basic approaches to floatation of
sulphide minerals. Additionally, Eric provided technical advice on other Company projects
including his previous project, Samatosum.
Mine Engineer, Samatosum Silver-Lead-Zinc Mine
Minnova Inc. (subsequently Inmet Mining Corporation), Barriere, British Columbia
1988 to 1992
The Samatosum mine was a small and complex open pit/underground silver mine located
in central British Columbia. The high-grade silver deposit was also associated with zinc,
copper and lead sulphides. Eric worked with this project through the exploration, start-up
and reclamation stages. Eric was the mine planning engineer developing open pit and
underground designs and assisting in management of surface and underground mining
contractors. Eric also managed land reclamation (revegetation) programs and acid rock
drainage studies related to the (then) new concept of layering acid generating material
within the rock pile. Eric co-authored the mine reclamation plan.
Mineral Exploration Field Assistant
Corporation Falconbridge Copper (subsequently Minnova Inc.), British Columbia
1986 to 1988
Eric assisted with mineral exploration field programs (geophysics, mapping, drilling) in
southern and central British Columbia. This work included the Samatosum property which
subsequently developed into a full-time position for Eric.
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Student Geologist, Geco Mine
Noranda Inc., Manitouwadge, Ontario
1985 (8-month student work term)
The Geco Mine was a large massive sulphide underground mine in northwestern Ontario
that has since closed. Eric worked in mine geology providing routine operational support
including ore-waste marking and geology mapping. Eric also developed ore reserve
projections and geology overlays for blast hole layouts.
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Erin Forster, BSc, RPBio,
Senior Consultant, Freshwater and Marine Sciences

Ms. Forster has 14 years of experience in the fields of project management and
aquatic sciences working for consulting, government, industry, and academic
institutions. Her experience lies mainly in the mining industry. Much of her work has
focused on projects in NT and NU; however, she has also worked on projects in
other areas of Canada including BC, and internationally. The focus of her current
role is managing a large multi-disciplinary compliance monitoring and permitting
program for a client in the diamond mining industry. Prior to joining ERM Ms. Forster
worked in an advisory role in the mining industry where she was responsible for the
identification management of risks to the aquatic environment.

Experience: 14 years’ experience in mining sector
Email: Erin.Forster@erm.com
LinkedIn: https://www.linkedin.com/in/erin-forster37586a7a/
Education

Fields of Competence
■ Project management
■ Environmental risk management
■ Regulatory permitting and compliance
■ Design and execution of aquatic baselines and
aquatic effects monitoring programs

■ BSc. Ecology,

Key Industry Sectors
■ Mining

Professional Affiliations and Registrations
■ Registered Professional Biologist

■ Wiramanaden, C. I. E., E. K. Forster, and K.

University of Manitoba, Canada, 2006

Languages
■ English, native speaker

The business of sustainability

Publications

Liber. 2010. Selenium distribution in a lake
system receiving effluent from a metal mining
and milling operation in northern Saskatchewan,
Canada. Environmental Toxicology and
Chemistry, 29(3):606-61

Erin Forster, BSc, RPBio,

Key Projects
Ekati Diamond Mine
Managed, led or contributed to several aquatic
environmental programs at the diamond mine site,
including: the Sable Aquatic Baseline, the Aquatic
Effects Monitoring Program (AEMP) and AEMP Reevaluation, the Environmental Impact Report, the
Long Lake Containment Facility (LLCF) Monitoring
Program, the LLCF Nitrate in situ Treatment Test, the
Fay Bay Aquatic Monitoring Program, the Pigeon
AEMP Design, the Panda Diversion Channel
Monitoring Program, various Site Specific Water
Quality Objectives, the Aquatic Response
Framework, and various aquatic response plans.
Developed, supervised, and executed aquatic
sampling programs. Performed statistical and
graphical analysis of baseline and monitoring data.
Prepared written reports on baseline conditions,
environmental effects, and recommendations for
monitoring, mitigation, and management actions.
Provided technical review of aquatic monitoring
reports, study designs, and other technical studies.
Participated in the assessment, management and
mitigation of environmental and safety risks. Became
project manager of the larger multi-disciplinary
compliance monitoring program in 2021 and
managed the permitting process for the Point Lake
development.
Hope Bay Belt Project
Managed the 2016 and 2017 compliance monitoring
programs for the Doris Gold Mine Project. The
program components included atmospherics,
hydrology, aquatic resources, fish and fish habitat,
wildlife, and socio-economics. Performed field work
for aquatic studies. Contributed to the 2013 to 2015
AEMP reports. Contributed to the data presentation
and review for the Draft Environmental Impact
Statement.
Jansen and Boulder Projects
Designed the aquatic baseline sampling program for
the proposed potash mine. Supervised and executed
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the aquatic baseline sampling program and lake
bathymetry survey. Prepared the aquatic baseline
reports. Performed review of environmental effects
assessment for surface water quality and aquatic
health for the optimized design of the Jansen Project.
Pueblo Viejo Project
Contributed to the aquatic sampling design for the
marine port project (Dominican Republic). Executed
the aquatic fieldwork for the marine sampling
program. Prepared marine aquatic data report.
Highland Valley Copper
Project manager and senior contributor to the 2020
annual water quality permit report.
Key Projects Prior to Joining ERM
Ekati Diamond Mine
Managed a team of consultants to successful
completion of various aquatic monitoring programs
and technical studies. Participated in the permitting
process for the renewal of Type A Water Licence
W2012L2-0001. Developed, supervised, and
executed aquatic sampling programs. Provided
technical review of aquatic monitoring reports and
study designs. Managed tracking of water movement
around the mine site and participated in strategies for
water management. Managed and mitigated
environmental and safety risks (e.g., employed
erosion and sediment control techniques).
Key Lake Uranium Mill Project
Collected water, sediment, and benthic invertebrate
samples in lakes downstream of a uranium milling
operation. Prepared samples for laboratory analysis
of metals content including selenium speciation
analysis.
Experimental Aquaculture Project
Participated in the stocking, care, and harvesting of
experimentally farmed rainbow trout. Collected water,

2

Erin Forster, BSc, RPBio,

sediment, and benthic invertebrate samples to aid in
the evaluation of effects related to fish farming.
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Katie Jones, M.Sc.
EDUCATION

BIOGRAPHY

Master of Science,
Hydrogeology and Geochemistry
University of British Columbia

Katie has a strong background in aqueous
geochemistry, with over 10 years of experience in
contaminant transport. Katie’s technical expertise
includes source term development, ML/ARD
assessments, water quality modelling, water
management planning, and hydrogeology. She
regularly analyzes and interprets large datasets
and models contaminant transport. Through her
experience as an environmental laboratory
technician,
she
developed
a
rounded
understanding of contaminant behavior. Katie
gained an appreciation for hydrogeology as an
environmental
consultant
involved
with
groundwater remediation programs. During her
M.Sc., Katie modelled and analyzed reactive
transport processes using isotopes. While
working as a consultant for the mining sector, she
was able to apply her modelling skills to solve
unique environmental challenges. She has
developed models to evaluate flow and water
quality in receiving environments and basins, and
regularly integrates geochemical analysis into her
predictions. She has worked on an array of
projects, including open pit, underground, and oil
sand mines. As a result of her experiences, Katie
excels at advancing and managing geochemistry
and water quality prediction programs for
operating and proposed mines.

Bachelor of Science
University of Ottawa

PROFESSIONAL HISTORY
Mavin Terra Solutions Inc.
Hydrogeochemist
2014 - Present

BGC Engineering Inc.
Hydrogeology and Geochemistry Specialist
2012-2014
Rescan Environmental Services Ltd.
Geological Scientist
2010-2012
AMEC Earth and Environmental
Junior Environmental Scientist
2006
Accutest Laboratories Ltd.
Laboratory Technician (ICP-MS)
2005

University of Ottawa, Geology Department
Isotope Researcher
2005
Annis O’Sullivan, Vollebekk Ltd.
Land Surveyor
2003

01/16

PROFESSIONAL REGISTRATION

Registered Professional Chemist in the Province
of British Columbia
Registered Professional Geoscientist
Province of British Columbia and Ontario
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Katie Jones, M.Sc.
KATIE’S KEY PROJECT EXPERIENCE
Bonanza Ledge Gold Mine, British Columbia
Barkerville Gold Mine Incorporated
Analyzed water quality and geochemical datasets
to identify relevant geochemical processes and
mineralogical controls. Constructed a water
balance and water quality model and developed
source terms for the model. (Project is ongoing)

New Afton Mine, British Columbia
KCC Geoconsulting / New Gold, Inc
Analyzed observed water quality to identify
geochemical processes and mineralogical controls
on parameters of concern. Reviewed static and
kinetic information, developed source terms for
the site, and constructed a site wide water balance
and water quality model. (Project is ongoing)
Ekati Diamond Mine, NWT
Marsland Environmental Associates /Dominion
Diamond Corporation
Analyzed water quality and developed a
geochemistry program focused on the
implications of saline water and cation exchange
on drainage water quality for various ore types.
(Project is ongoing)

Lynn Lake Gold Project, Manitoba
Stantec / Alamos Gold Inc.
Updated a water quality model for an
environmental assessment. (Project is ongoing)
Unnamed Quarry, NWT
Government of the Northwest Territories
Evaluated existing geochemical datasets to
identify PAG rock and parameters of concern.
Developed a waste management plan for an
unnamed quarry. (2018)
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Max Mine, British Columbia
MX Gold Corp.
Evaluated ML/ARD potential of existing waste
rock, construction material, and tailings material.
(2016)

Willa Project, British Columbia
MX Gold Corp.
Evaluated site geochemistry, developed a work
plan for the bulk sample and permitting programs.
(2016)

Casino EIA, Aqueous Geochemistry, Yukon
Source Environmental Associates / Western
Copper and Gold
Provided geochemistry and water quality
modelling support for the proposed mine project.
(2014-2015)

Murray River Project, British Columbia
ERM Group Inc / HD Mining Inc, Inc
Updated source terms using kinetic and
observed site data for inclusion into a site
wide water quality model in support of
the permitting process. Provided technical
review of the water quality model. (2017-2018)

Brucejack Project, British Columbia
BGC Engineering Inc. / Pretium Resources Inc
Developed a water quality model
and comprehensive water balance for the
proposed underground mine. Incorporated
geochemical software into analysis.
Developed the 2013 ML/ARD geochemistry
program to facilitate the optimization of waste
management strategies and established source
terms. (2012-2013)
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Katie Jones, M.Sc.
Island Copper Mine, British Columbia
Rescan Environmental Services Ltd / BHP
Billiton Ltd.
Evaluated water quality and modelled a pit lake
undergoing active fertilizer treatments. Assessed
the geochemistry and biology associated with the
Pit Lake. (2010-2011)
KSM Project, British Columbia
Rescan Environmental Services Ltd. / Seabridge
Gold Inc.
Developed a water quality model for the project
and identified parameters of concern. Developed
and evaluated source terms and analyzed
ML/ARD datasets. Evaluated the hydrogeology for
the TMF area. (2010-2011)
Baker Mill, British Columbia
BGC Engineering Inc. / Pretium Resource Inc. a
Evaluated the ML/ARD characteristics of the
deposited tailings in the TMA. (2012)

Aurora Mine, Alberta
BGC Engineering Inc. / Syncrude Canada Ltd.
Predicted clean water discharge volumes,
including surface and groundwater estimates,
using analytical equations and modelling
software. (2012-2013)

Gibraltar Mine, British Columbia
BGC Engineering Inc. / Taseko Mines Ltd
Developed and managed the installation of a
groundwater monitoring network and evaluated
the associated flow and water quality. (20122013)
Eagle Gold Mine, Yukon
BGC Engineering Inc. / Victoria Gold Corp
Developed a groundwater recharge estimation
technique and reviewed the groundwater
monitoring network. (2012)
01/16

Ekati Diamond Mine; North West Territories
Rescan Environmental Services Ltd. / BHP
Billiton Ltd/
Developed water quality predictions and water
volumes estimates for the expansion of operations
and deposition of tailings material. (2010-2011)

Snap Lake Gold Mine, British Columbia
Brodie Consulting / Government of the
Northwest Territories
Reviewed the site water quality model and
geochemistry for mine closure. (2019-2020)

Detour Mine, Ontario
Source Environmental Associates / Moose Cree
First Nations
Reviews geochemistry, water quality, the water
balance, the water quality model, and the
hydrogeological model for operations and closure
planning. (2014-2020)
Endako Mine, British Columbia
Source Environmental Associates / Moose
Nadleh First Nations
Reviewed a mine expansion water quality model
and source terms. (2014-2015)

Kitsault Project, British Columbia
Source Environmental Associates / Nisga’a
Lisims Government
Reviewed the proposed underground mine source
terms, geochemistry and hydrogeology. (20152018)

Elk Valley, British Columbia
Source Environmental Associates / Moose
Ktunaxa First Nation
Geochemistry and water quality model reviewer
for proposed mine operations / expansions.
(2015)
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Katie Jones, M.Sc.
Red Mountain Underground Project, British
Columbia
Source Environmental Associates / Nisga’a
Lisims Government
Reviewed source term development and the water
and load balance for the mine. Provided support
for a tailings alternatives assessment. (2018)

Kemess Underground Project, British
Columbia
Source Environmental Associates / Moose Tsay
Keh Ney
Reviewed the proposed underground mine source
terms
development,
geochemistry
and
hydrogeology. (2014-2015)
Coffee Gold Project, British Columbia
Source Environmental Associates / Moose
Tr’ondeck Hwech’’in First Nations
Reviewed the geochemistry, source term
development, water quality modelling and
hydrogeology. (2018-2019)

Dome Mountain Mine, British Columbia
Source Environmental Associates / Moose Lake
Babine First Nation
Reviewed the geochemistry source terms and
existing water quality for proposed mine
operations. (2015-2016)

Frontier Drilling Project, Alberta
Source Environmental Associates / Moose
Athabasca Chipewyan First Nation
Reviewed past and proposed drilling programs for
the site with respect to relevant directives. (2015)
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LIST OF SELECTED PUBLICATIONS
AND PRESENTATIONS
K. Jones, M. Lindsay, R. Kipfer, K.U. Mayer. 2014.
Atmospheric noble gases as tracers of
biogenic gas dynamics in a shallow
unconfined aquifer. Geochemica et
Cosmochimica Acta, v. 128: 144-157.

K. Jones, 2012. Noble gases as tracers of biogenic
gas dynamics at a hydrocarbon
contaminated site. GSA Abstracts and
Programs, v. 44: 312.
S. Haque, K. Jones, K.U. Ulrich, 2009. Gas
generation in sand columns contaminated
with small volume releases of ethanol. GSA
Abstracts with Programs, v. 41: 653.

K.U. Mayer, S. Haque, S. Hund, K. Jones, 2009.
Examination of influences of gas generation
and transport on LNAPL site evolution –
implications for natural attenuation and
groundwater remediation. University
Consortium for Field-Focused Groundwater
Contamination Research Annual Meeting,
ON, Canada.
I. Clark, R. Timlin, A. Bourbonnais, K. Jones, D.
Lafleur, K. Wicke, 2008. Origin and fate of
industrial ammonium in anoxic ground
water—15N evidence for anaerobic
oxidation. Groundwater Monitoring and
Remediation, v. 28: 79-82.

K. Jones, O. Singurindy, S. Molins, R. Beckie, L.
Smith, K.U. Mayer, 2008. Reactive gases and
inert gas tracers in vadose zone
environmental applications. Goldschmidt
Conference Abstracts, Vancouver.
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James Rettie PhD
Principal Consultant / Wildlife Biologist

Jim Rettie has over 30 years of experience as a biologist, including 29 years’ work
on ungulate resource selection, behavioural ecology, population ecology, disease
management, monitoring, and harvest management. Jim has worked extensively in
the Canadian north for a variety of industrial clients and was the lead on the Ekati
Jay Project assessment for barren-ground caribou. Jim is the senior wildlife biologist
for ERM’s work with the Ekati Mine for wildlife compliance and for Eskay Creek
baseline studies. His Ph.D. research was on boreal forest plant community
classification and woodland caribou resource selection and population ecology in
Saskatchewan. He has diverse experience in wildlife and natural resources research
and management with both provincial and federal government agencies (Ontario
Ministry of Natural Resources, 1998-2005; Parks Canada, 2005-2012).
Experience: 30 years’ experience in wildlife
behavioural ecology, population ecology, research,
monitoring, and management.
Email: james.rettie@erm.com
LinkedIn: www.linkedin.com/in/james-rettie269511107
Education
■ Ph.D. (Biology). University of Saskatchewan.
Dissertation: The ecology of woodland caribou in
central Saskatchewan. 1998
■ B.Sc. (Zoology). University of Manitoba. 1988
■ B.A. (History). University of Manitoba. 1985
Languages
■ English, native speaker
Employment History
■ 2018 to present. Principal Consultant, ERM
■ 2015 to 2018. Principal, Senior Ecologist,
Paragon Wildlife Research and Analysis Ltd.,
Winnipeg, MB.
■ 2012 to 2015. Senior Ecologist, Golder
Associates, Winnipeg, MB
■ 2005 to 2012. Bioregional Monitoring Ecologist,
Parks Canada Agency, Winnipeg, MB.

The business of sustainability

■ 1998 to 2005 (on leave 2002 to 2003). Wildlife
Populations Specialist, Ontario Ministry of Natural
Resources, Porcupine, ON.
■ 2002 to 2003. Assistant Professor, Department of
Biology, University of Saskatchewan, Saskatoon,
SK.
Fields of Competence
■ Wildlife population dynamics analysis and
modelling; disease and harvest modelling and
risk assessments
■ Wildlife abundance and distribution monitoring,
study design, and analyses
■ Wildlife habitat assessment and resource
selection function determination
■ Cumulative effects modelling
■ Wildlife behaviour modelling
■ Environmental Assessment scoping and valued
component and pathways screening
■ Environmental monitoring study design; creation
of formal monitoring programs
Key Industry Sectors
■ Mining
■ Power

James Rettie PhD

Key Projects
Ekati Diamond Mine
Dr. Rettie is the senior wildlife biologist for ERM’s
work with the Ekati mine for wildlife compliance,
analyses, and reporting for the Wildlife Mitigation and
Management Plan. In 2021 he conducted analyses
and wrote the caribou technical report for the
proposed Point Lake Project at the Ekati mine.
Blackwater Project
Dr. Rettie is a wildlife advisor for the habitat offsetting
plan for mountain caribou on the Blackwater project.
This project has been reviewed by provincial and
federal agencies and is currently negotiating its
project certificate and offsetting plan as it moves
forward to construction.
Courageous Lake
Dr. Rettie is the senior wildlife biologist working on
the Courageous Lake project. He produced the 2019
analytical report on caribou interactions with the
project area based on wildlife camera data and the
2019 Wildlife Mitigation and Management Plan for
continued exploration.
Back River
Dr. Rettie is a wildlife advisor for the Back River
project. In 2021 he integrated aircraft noise models
with wildlife distribution in a report to model the
potential effects of aircraft take-off and landing noise
on barren-ground caribou at project locations in
Nunavut.
Albany Graphite Project
Dr. Rettie is the wildlife lead for baseline monitoring
and reporting at the Albany Graphite Project site in
northern Ontario.
Eskay Creek
Dr. Rettie was the 2020 wildlife program lead for
ERM’s wildlife baseline field program and reporting
on the Eskay Creek mine in northwestern British
Columbia.
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Key Projects Prior to Joining ERM
Environmental Assessment
Jay Project Environmental Assessment
Valued Component Lead for environmental
assessment of the effects of an open pit diamond
mining project on barren-ground caribou in a
300,000 square km study area, including analysis
and writing this section of the Developer’s
Assessment Report. The assessment included
project specific effects and cumulative effects of
previous, existing, and reasonably foreseeable future
developments. Conducted energetic and population
modelling of the effects of development on the
Bathurst caribou herd, including assessing hunting
opportunities. Prepared responses to Adequacy
Review requests and Information Requests;
presentations to formal Technical Session and
special technical meeting of the Mackenzie Valley
Environmental Impact Review Board. Provided
presentation and testimony before the Mackenzie
Valley Environmental Impact Review Board as part of
formal Hearings into the Project. 2014 to 2015.
Review of Hydroelectric Regional Cumulative
Effects Assessment
Reviewed the methods and results of Manitoba
Hydro’s Regional Cumulative Effects Assessment of
hydroelectric developments in northern Manitoba.
Provided advice to a Manitoba First Nation and wrote
their submission to the Manitoba Clean Environment
Commission regarding cumulative effects on
terrestrial and riparian resources. 2017.
Peat Harvesting Environmental Assessment
Project Lead. Prepared woodland caribou mitigation
and monitoring plan for a peat mining operation in
eastern Saskatchewan. Included were determination
of offsetting calculation framework and coefficients
and development of a regional habitat assessment
process. 2015.
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Zinc Mine Environmental Assessment
Project Lead. Designed field study program for the
assessment of the probability of wildlife occurrence
on a 130 km mine access road, primarily within
Nahanni National Park Reserve. Oversaw analysis
and reporting. 2014 to 2015.
Wildlife Movement Assessment
Joint Project Lead. Employed a modelling approach
to examine the relationship between barren-ground
caribou post-calving behaviour (short-term
movement rates and trajectories) and environmental
variables including weather data, insect harassment
indices, terrain ruggedness, vegetation resource
selection function values, and proximity to industrial
development and natural features. 2014.
Wildlife Occupancy Assessment
Technical lead. Designed aerial surveys and
conducted analysis to estimate the probability of
occupancy by caribou across a study area in
Nahanni National Park Reserve, NWT. Covariates
considered in the analyses included resource
selection function values of survey units, terrain
ruggedness, elevation, and proximity to occupied
survey units. 2014.
Environmental Assessment Monitoring Design
and Analysis for East Side Road Transportation
Corridor
Advisor on Manitoba environmental monitoring study
design and analysis, and senior reviewer of annual
monitoring reports. Analyses of all wildlife population
dynamics data. 2012 to 2015.
Diamond Mine Baseline Study
Lead for baseline assessment of status of wildlife in a
study area for two planned open-pit diamond mines.
Led assessment of current condition of carnivores,
ungulates, and avian species in local and regional
study areas. 2013 to 2014.
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Transmission Line Wildlife Study Planning
Led environmental assessment team to plan studies
on the effects of a new hydroelectric transmission
line to remote communities on boreal terrestrial
ecosystems. Assessments included those required
for permit acquisition under the Ontario Endangered
Species Act. 2013 to 2015.
Cumulative Effects Assessment for Chromite
Mine
Lead on Cumulative Effects Assessment of mine site
and road on woodland caribou in Ontario’s ring of
fire. Led team to develop exploration data layer,
establish zones of influence for various features and
conduct cumulative effects assessments on caribou
habitat in the effects study area, and encounter
analysis of woodland caribou with the mine site and
road alignment. 2012 to 2013.
Bipole III Transmission Line Environmental
Assessment
Data analyst, ungulate specialist. Conducted
resource selection function and population dynamics
analyses for woodland caribou; modelled Manitoba
moose populations including assessing cumulative
effects of hunting and development; presented
results in Project caribou technical and enhanced
moose assessment reports. Testified at Manitoba
Clean Environment Commission Hearings. 2012 to
2013.
Wildlife Management
Moose Population and Harvest Modelling
Modelled moose population dynamics under different
managed hunting scenarios in advance of the
initiation of licensed hunting in Gros Morne National
Park (2010) and again in 2016 and 2018 to evaluate
the effects of hunting and to predict the effects of
continuation of the hunt. 2010, 2016, 2018.
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Review of Boreal Caribou Population Monitoring
in Canada
Prepared a formal national review of population
monitoring methods for all boreal woodland caribou
populations in Canada. Report includes metaanalyses, simulated population models, and
recommended monitoring methods to achieve
specific objectives related to species recovery
planning under the Species at Risk Act. 2016 to
2017.
Wood Bison Population and Harvest Modelling
Conducted population modelling and assessed the
potential for hunting the Ronald Lake, Alberta wood
bison population. 2015.
Barren-ground Caribou Monitoring Review
Reviewer – at request of the senior official of parties
to the Porcupine Caribou Management Agreement,
reviewed the proposed harvest reporting program
that informs management decision making.
Collaborated in running a workshop for community
and government employees on harvest data
collection, storage, and analysis. 2010.
Moose Aerial Survey Design and Analysis
Project lead – revised the Ontario MNR moose aerial
inventory program to optimise survey plot allocation
throughout each survey. Wrote stand-alone software
package that analyses data and simulates future
survey plot results to optimize efficiency based on
daily survey updates. Coordinated and ran two series
of workshops to educate district biologists in data
collection and analysis and use of the computer
program. 2001 to 2005.
Wildlife Research
Barren-ground caribou seasonal range analysis
Principal investigator – analysed long-term patterns
of seasonal range use by three barren ground
caribou herds (Bathurst, Bluenose East, and
Bluenose West). Developed methods and calculated
seasonal range utilization distribution kernels for
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each year of data availability from 1996 to 2017.
Determined annual spring migration corridors using
Brownian Bridge Movement Models for each animal
in each herd. Determined trends in seasonal range
sizes and range fidelity through time. 2017 to 2018.
Moose Population Dynamics
Joint principal investigator – the effects of giant liver
fluke on moose populations. Design of control-impact
study employing the two separate blocks of Elk
Island National Park as independent sites;
determined sample size requirements through power
analysis of projected mortality rates. 2009 to 2018.
Moose Ecology at Changing Densities
Principal investigator – designed a multi-year
research study collaboratively with the University of
Saskatchewan. The study is examining the effect of
licensed hunting on moose densities, resource
selection, morphology, and vital rates (age-specific
recruitment and mortality rates, age at first
reproduction). 2010 to 2015.
Elk Population Dynamics
Supervisor – oversaw a post-doctoral fellow who
compiled more than thirty years of aerial survey data
and employed Bayesian analysis to build a corrected,
long-term, estimate of the elk population in and
around Riding Mountain National Park in
southwestern Manitoba. 2010 to 2011.
Boreal Songbird Monitoring Review and Design
Project lead – development of comprehensive
songbird monitoring protocols for Prince Albert
National Park. Included were refined monitoring
objectives, and standards for field collection, data
management, and reporting. Based sample
distribution and sample sizes on power analysis of
historic data. 2007 to 2009.
Barren-ground Caribou Monitoring Study Design
Principal investigator - Used computer modelling of
wildlife surveys to provide guidance to territorial
government for its barren-ground caribou monitoring
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program. Produced report: Determining optimal
radio-collar sample sizes for monitoring
barren-ground caribou populations. 2008.
Woodland Caribou Ecology in Ontario
Project manager – for the northeastern Ontario
woodland caribou research project, conducted south
of James Bay. The project was funded jointly by the
provincial government and the forestry and mining
industries. The project resulted in two graduate
theses and four publications in refereed journals.
1998 to 2005.
Woodland Caribou Ecology in Saskatchewan
Graduate student – ran field program, conducted
analysis, wrote scientific papers on: boreal forest
vegetation community classification; woodland
caribou population dynamics; animal morphology;
wildlife disease; and woodland caribou behavioural
ecology, including creation of resource selection
functions. 1992 to 1998.

■ Member, Expert Working Group for the
■
■
■
■
■
■
■
■

Professional Affiliations, Activities, and
Appointments

■ The Wildlife Society, Member, 1998 to present.
■ Manitoba Chapter of the Wildlife Society,
member, 2010 to present.
■ Journal referee, 1996 – present, various journals
including: Acta Theriologica, Basic and Applied
Ecology, Behavioral Ecology and Sociobiology,
Biological Conservation, Canadian Journal of
Zoology, Ecography, Ecoscience, Forestry
Chronicle, Journal of Applied Ecology, Journal of
Wildlife Management, Rangifer, Wildlife
Research.
■ Graduate student committee member: K.M.
Stewart, M.Sc., University of Saskatchewan,
2014 – 2016. Modelling habitat selection by
boreal woodland caribou in Saskatchewan’s
uniquely pristine boreal shield.
■ Graduate student committee member: S.E.
Simpson. M. Sc., University of Saskatchewan,
2012 – 2015. Life history and population
dynamics of Sable Island horses.
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■
■

■
■
■
■
■
■

elimination of Bovine Tuberculosis in the Riding
Mountain Ecosystem (2009 – 2012).
Co-chairman – Parks Canada Chronic Wasting
Disease Working Group (2009 – 2012).
Member, Parks Canada National Ecological
Integrity Monitoring Task Team (2005 – 2012).
Member, Parks Canada Animal Care Committee
(2008 – 2012).
Supervisor, post-doctoral fellow: L.J. Kjær. 20102011. Elk population dynamics 1978-2010 in
Riding Mountain National Park.
Member, Science Review Team, Proposed NE
Ontario Regional Caribou Conservation Plan,
Canadian Parks and Wilderness Society (2008).
Independent Science Advisory Team member,
Eastern Manitoba Woodland Caribou Advisory
Committee (2005 – 2008).
Coordinator, Interior Plains Bioregion Ecological
Integrity Monitoring Group, Parks Canada (2005
– 2008).
Graduate student committee member: G.S.
Brown. Ph.D., University of Guelph, 2005. Habitat
selection by woodland caribou in the managed
boreal forest of northeastern Ontario.
Science Advisor to Ontario Ministry of Natural
Resources Wildlife Assessment Program (2005).
Graduate student external examiner: M.B.
Coady. M.Sc., Trent University, 2005. A distancebased analysis of seasonal habitat use and den
site selection by American black bears (Ursus
americanus) on the Bruce Peninsula, Ontario.
Co-Chairman, Ontario Provincial Woodland
Caribou Recovery Team (2004 – 2005).
Lead author and editor, Ontario Woodland
Caribou Recovery Strategy (2004 – 2005).
Ontario Provincial Woodland Caribou Recovery
Team (2001 – 2005).
Northeast Region (Ontario) Caribou Task Team
(2000 – 2005).
Project Manager, Northeastern Ontario
Woodland Caribou Research Project (1998 –
2005).
Graduate student committee member: S.K.
Proceviat. M.Sc., Laurentian University, 2003.
Effects of careful logging on availability of caribou
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(Rangifer tarandus caribou) forage in
northeastern Ontario.
■ Ontario Provincial Moose Technical Committee
(2001 – 2002).
■ Special Graduate Faculty, University of Guelph,
Department of Zoology - Guelph, ON (2000 – 2005)
■ Adjunct Professor, Laurentian University,
Department of Biology - Sudbury, ON
(1999 – 2006)

■

■

Publications

■
Refereed Journal Articles

■ Shury, T.K., M.J. Pybus, N. Nation, N.L. Cool,

■

■

■

■

■

■

■

and W.J. Rettie. 2019. Fascioloides magna in
moose (Alces alces) from Elk Island National
Park. Veterinary Pathology 56:476-485.
Virgl, J.A., W.J. Rettie, and D.W. Coulton. 2017.
Spatial and temporal changes in seasonal range
attributes in a declining barren-ground caribou
herd. Rangifer 37:31-46.
Brown, G.S., W.J. Rettie, and F.F. Mallory. 2007.
Predicting the impacts of forest management on
woodland caribou habitat suitability in black
spruce boreal forest. Forest Ecology and
Management 245:137-147.
Brown, G.S., W.J. Rettie, and F.F. Mallory. 2006.
Application of a variance decomposition method
to compare satellite and aerial inventory data: a
tool for evaluating wildlife-habitat relationships.
Journal of Applied Ecology 43:173-184.
Rettie, W.J. 2004. Morphology of female
woodland caribou, Rangifer tarandus caribou, in
Saskatchewan. Canadian Field-Naturalist,
118:119-121.
Jordan, L.T., W.J. Rettie, and S.V. Tessaro.
2003. Evidence of herpesvirus infection in
woodland caribou in Saskatchewan. Journal of
Wildlife Diseases 39:216-220.
Brown, G.S., F.F. Mallory, and W.J. Rettie. 2003.
Range size and seasonal movement for female
woodland caribou in the boreal forest of
northeastern Ontario. Rangifer Special Issue:
227-233.
Proceviat, S.K., F.F. Mallory, and W.J. Rettie.
2003. Estimation of arboreal lichen biomass
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■

■

■
■
■

available to woodland caribou in Hudson Bay
lowland black spruce sites. Rangifer Special
Issue 14:95-99.
Rettie, W.J. and F. Messier. 2001. Range use
and movement rates of woodland caribou in
Saskatchewan. Canadian Journal of Zoology
79:1933-1940.
Rettie, W.J. and F. Messier. 2000. Hierarchical
habitat selection by woodland caribou: its
relationship to limiting factors. Ecography 23:466478.
Brown, W.K., W.J. Rettie, B. Wynes, and K.
Morton. 2000. Wetland habitat selection by
woodland caribou as characterized using the
Alberta wetland inventory. Rangifer Special Issue
12:153-157.
Rettie, W.J. and P.D. McLoughlin. 1999.
Overcoming radio-telemetry bias in habitat
selection studies. Canadian Journal of Zoology
77: 1175-1184.
Rettie, W.J. and F. Messier. 1998. Dynamics of
woodland caribou populations at the southern
limit of their range in Saskatchewan. Canadian
Journal of Zoology 76:251-259.
Ferguson, S.H., W.J. Rettie, and F. Messier.
1998. Fractal measures of caribou movement
behaviour. Rangifer Special Issue 10:135-147.
Rettie, W.J., T.W. Rock, and F. Messier. 1998.
Status of woodland caribou in Saskatchewan.
Rangifer Special Issue 10:105-109.
Rettie, W.J., J.W. Sheard, and F. Messier. 1997.
Identification and description of forested
vegetation communities available to woodland
caribou: relating wildlife habitat to forest cover
data. Forest Ecology and Management 93: 245260.

Conference Proceedings

■ Schindler, D., D. Walker, W.J. Rettie, and F.
Scurrah. 2012. Effects of disturbance and
fragmentation on Lambda for boreal woodland
caribou in northern Manitoba. Fourteenth North
American Caribou Workshop, September. Ft. St.
John, BC, Canada.
■ Hegel, T.M., W.J. Rettie, K. Russell, T. Pretzlaw,
and D. Tate. 2010. A mark-and-multiple-resight
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population estimate of the South Nahanni caribou
herd. Thirteenth North American Caribou
Workshop, October. Winnipeg, MB, Canada.
■ Proceviat, S.K., F.F. Mallory, and W.J. Rettie.
2001. Seral changes in forage availability for
woodland caribou in northeastern Ontario black
spruce sites impacted by careful logging. Ninth
North American Caribou Workshop, April.
Kuujjuaq, QC, Canada.
■ Caulkett, N.A., W.J. Rettie, and J.C. Haigh. 1996.
Immobilization of free ranging woodland caribou
(Rangifer tarandus caribou) with medetomidineketamine and reversal with atipamezole..
Proceedings American Association of Zoo
Veterinarians 1996: 389-393.

■

■

■

Other

■ Rettie, W.J. 2018. Gros Morne National Park

■

■

■

■

moose population assessment and harvest models.
Paragon Wildlife Research and Analysis Ltd. report
to Gros Morne National Park (Parks Canada
Agency Contract Number 5P300-17-5571).
Unpublished report, 32 pp.
Rettie, W.J. 2018. Seasonal space-use by
barren-ground caribou in the Northwest
Territories. Paragon Wildlife Research and
Analysis Ltd. report to Government of the
Northwest Territories. Unpublished report, 34 pp.
and 4 Appendices.
Rettie, W.J. 2017. Summary of current and
historical boreal caribou population monitoring
methods and recommendations for future
population monitoring. Paragon Wildlife Research
and Analysis Ltd. report to the National Boreal
Caribou Technical Committee, Environment and
Climate Change Canada. Unpublished report,
43 pp.
Rettie, W.J. 2017. Determining optimal radiocollar sample sizes for monitoring barren-ground
caribou populations. Government of the
Northwest Territories Environment and Natural
Resources Manuscript Report No. 264. ,
Yellowknife, NT. 33 pp.
Rettie, W.J. 2016. Models of moose population
response to harvest in Gros Morne National Park.
Paragon Wildlife Research and Analysis Ltd.
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■

■

■

■

■

report to Gros Morne National Park (Solicitation
Number GM15-17). Unpublished report, 38 pp.
Hegel, T.M., K. Russell, W.J. Rettie, and D. Tate.
2016. South Nahanni and Coal River northern
mountain caribou herds: population status and
demographic characteristics. Yukon Fish and
Wildlife Branch Report TR-14-06. Whitehorse,
Yukon, Canada. 29 pp.
Cool, N.C., W.J. Rettie, and T.K. Shury. 2012.
Chronic wasting disease surveillance and
management plan for Elk Island National Park.
Unpublished report. Parks Canada. 19 pages.
Rettie, W.J. 2010. Gros Morne National Park:
Models for hyperabundant moose population
reduction through managed hunting in St. Paul's
and Sally's Cove proposed Moose Management
Areas. Unpublished report. Parks Canada
Western and Northern Service Centre, Winnipeg.
15 pages.
Rettie, W.J. 2010. Porcupine Caribou Herd:
A review of the design of the harvest reporting
program. Unpublished report for the senior
officials of parties to the Porcupine Caribou
Management Agreement. Parks Canada Western
and Northern Service Centre, Winnipeg.
20 pages.
Rettie, W.J. 2009. Riding Mountain National
Park: Elk population models relevant for TB
testing and population reduction program in the
TB control zone. Unpublished report. Parks
Canada Western and Northern Service Centre,
Winnipeg. 11 pages.
Rettie, W.J., and N. Berglund. 2009. Avian Point
Count Monitoring Protocols for Prince Albert
National Park. Parks Canada Western and
Northern Service Centre, Winnipeg. 108 pages.
Rettie, W.J. 2009. Riding Mountain National
Park: Elk population models relevant for TB
testing program, Version 2. Parks Canada
Western and Northern Service Centre, Winnipeg.
13 pages.
Wade, K.D., M. Meadows, W.J. Rettie, and A.R.
Rodgers. 2006. Caribou (Rangifer tarandus)
literature citation database. Ontario Ministry of
Natural Resources, Centre for Northern Forest
Ecosystem Research, Northern Mammal Ecology
Program. Thunder Bay, Ontario, Canada.
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■ Rettie, W.J. 2005. MAI Desktop 2.1: A desktop
support tool for the Ontario Ministry of Natural
Resources' moose aerial inventory program. [A
stand-alone computer program]. Ontario Ministry
of Natural Resources, Northeast Science &
Information Section CD – 002.
■ Rettie, W.J. 2005. Optimal Sample 2.0:
A program for designing and apportioning hunter
surveys. [A stand-alone computer program]
Ontario Ministry of Natural Resources, Northeast
Science & Information Section CD – 003.
■ Landriault, L.J., M.E. Obbard, and W.J. Rettie.
2000. Nuisance black bears and what to do with
them. Ontario Ministry of Natural Resources,
Northeast Science & Technology. Technical Note
TN-017. 20 pages.
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Kirsten Seymour, MSc, RPBio
Senior Consultant, Scientist, Fisheries Manager

Ms. Seymour is a senior consultant and manager of the ERM Canada fisheries
team, with over 17 years of experience in environmental impact assessment, fish
habitat compensation planning, environmental monitoring, strategic reviews, and
project management. She has worked in a variety of freshwater and marine
environments in the central interior, coastal, and northwest regions of British
Columbia, as well as throughout the Canadian Arctic.
Ms. Seymour has worked as a Project Manager and as the lead fisheries biologist
on several mining projects. Her specific experience includes assessments of
freshwater habitat and community, tissue metal concentrations such as selenium
and mercury, and fish health assessments. She was recently involved in the
successful application for a Fisheries Act Authorization for a large, complex mining
project in BC.
Experience: 17+ years of experience in mining,
forestry, and linear development
Email: Kirsten.Seymour@erm.com
LinkedIn: https://www.linkedin.com/in/kirstenseymour-a801ba52/
Education
■ MSc Forest Science,
University of British Columbia, 2005
■ BSc Fisheries Biology,
University of Northern British Columbia, 2000
Professional Affiliations and Registrations
■ College of Applied Biology (Registered
Professional Biologist #1921)
■ Canadian Society of Environmental Biology
Languages

■ English, native speaker
■ Danish, working knowledge

The business of sustainability

Fields of Competence
■ Environmental impact assessment
■ Project management and coordination
■ Fish habitat compensation planning
■ Environmental construction monitoring
■ Fisheries permitting
Key Industry Sectors

■ Mining
■ Forestry

Publications

■ MacKenzie [Seymour], K.D. 2005. Effects of

streamside forest harvesting on aquatic
macroinvertebrates and rainbow trout
(Oncorhynchus mykiss) diet in the central interior
of British Columbia, Canada. M.Sc. Thesis.
Vancouver: University of British Columbia.
■ Mellina, E., S.G. Hinch, K.D. MacKenzie
[Seymour], and G. Pearson. 2005. Seasonal
movement patterns of stream-dwelling rainbow
trout (Oncorhynchus mykiss) and their responses
to clear-cut logging in British Columbia, Canada.
Transactions of the American Fisheries Society
134: 1021-1037.

Kirsten Seymour, MSc, RPBio

Key Projects
Proposed Gold Mine, Northwest BC
As contributing fisheries biologist, assisted with fish
and fish habitat sections of Environmental Impact
Statement. As lead fisheries biologist, took over
ongoing development of fisheries offsetting plans,
permitting for offsetting sites, and presentation of
offsetting programs to the client and working groups.
Collaborated with permitting team, client, Indigenous
groups and regulators to secure Fisheries Act
Authorizations for the project.
Gold Mine, Nunavut
Oversaw development and implementation of
baseline data collection program for a proposed mine
expansion, including assessment of potential
offsetting sites, preparation of several memo reports,
Indigenous engagement materials, and DFO
Request for Review.
Gold Mine, Nunavut
Developed a fish salvage plan for a gold mine project
in Nunavut. Worked closely with the client and
regulatory agencies to develop methods and
reporting standards for the fish-out program.
Proposed Gold Mine, Nunavut
As contributing biologist, participated in fieldwork
assessing the fish communities of Project area lakes
and marine shoreline areas, and assisted with the
monitoring of Arctic Char migrations through fish
fences on the Project area stream.
Various Coal Mine Proponents, Northeast BC
As contributing biologist, conducted third-party
reviews of environmental assessment applications
for coal mines and technical documents related to
fish and fish habitat.
Proposed Copper-Gold Project, Northwest BC
Current project manager, working with multiple
disciplines and the client to develop and execute
baseline programs. As lead fisheries biologist,
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developed and conducted fisheries baseline studies,
provided professional advice, managed and
facilitated fisheries working group meetings, assisted
in the design and construction of an offsetting
project, and oversaw yearly monitoring.
Proposed Copper Mine, Northwest BC
As lead fisheries biologist, developed and conducted
baseline studies, provided professional advice,
participated in working group meetings, and assisted
with the preparation of the conceptual fish habitat
compensation plan. Lead author on all fisheries
reports.
Proposed Coal Mine, Northwest BC
A project coordinator, coordinated with the Project
Manager and client to track project spending,
organize fieldwork and field schedules, and maintain
communication with the Project team. As lead
fisheries biologist, coordinated the fish and fish
habitat fieldwork.
Proposed Gold Mine, Nunavut
As lead fisheries biologist, oversaw and participated
in fisheries baseline program in 2011 and 2012, and
authored the baseline fish and fish habitat reports. As
contributing biologist, authored sections of the
environmental assessment application.
Proposed Gold Mine, Northwest BC
As lead fisheries biologist, oversaw the baseline
studies program for fish and fish habitat. Led the
preparation of the fisheries portions of the
environmental assessment application.
Hydroelectric Expansion Project, Northwest
Territories
As contributing fisheries biologist, assisted with
implementation of an aquatic effects monitoring
program. Conducted minimum flow assessment and
assessment of potential impacts to fish and fish
habitat of reduced flow in waterbodies downstream of
a spillway.
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STEPHANIE SIMPSON (M.SC.)
ENVIRONMENTAL SCIENTIST

EDUCATION:
Master of Science Geochemistry and Mineralogy
University of Manitoba
Bachelor of Science Geology (Honors Program)
University of Manitoba
EXPERIENCE
Stephanie is an environmental geoscientist specialized in mine site characterization,
sediment and water geochemistry, tailings-water interactions, environmental mineralogy,
and acid rock drainage and metal leaching prediction. She has over 15-years of experience
in mine-related environmental studies in Canada and abroad.
Stephanie has extensive experience and expertise in the compilation, analysis,
interpretation, and delineation of trends and conclusions for large sets of monitoring and
experimental data. She has organized and completed numerous field investigations and
sampling programs in support of mine rock geochemical characterization and contaminant
transport. Her M.Sc. project and on-going involvement with research and development
projects at Lorax have enabled her to become proficient at field studies involving the
collection of water, sediment, soil, tailings, sludge and vegetation samples as well as the
application of analytical techniques such as petrography and high-resolution microscopy.
In particular, her research studies have focused on the source, attenuation, and mobility of
metal(loid)s at closed and operating mine sites in Canada.
AREAS OF EXPERTISE
•
•
•
•
•
•

Metal Leaching and Acid Rock Drainage (ML/ARD) Prediction
Mine Waste Geochemistry and Mineralogy
Water, Sediment, and Soil Quality
Inorganic Contaminant Fate and Transport
Chemical Hydrogeology
Operational Monitoring

Curriculum Vitae

Stephanie Simpson

REPRESENTATIVE PROJECTS
Red Lake Operation – multiple studies and project management
Evolution Mining Inc. – Red Lake, Ontario
Closure Plan Amendment
•
•

Project management.
Development of report.

Environmental Characterization of Wetland System
•

Field studies, including development of program and collection of water, sediment, and
plant samples along potential contaminant flow paths.

•

Evaluation of water quality and metal inventories in sediment and plant tissues.

Tailings Co-Disposal Assessment
•
•
•

Desktop study to evaluate potential for water quality changes associated with the discharge
of multiple mill tailings streams to one tailings management facility.
Evaluation and comparison of different treatment systems and capacities.
Documentation of data gaps and recommendation for future sampling and assessments.

Operational Waste Monitoring
•

Assessment of static test results to track the geochemistry of operational waste rock and
tailings samples.

•

On-going assessment of field kinetic tests.

•

On-going support and guidance for ML/ARD programs and liaison with analytical
laboratories.

Groundwater Quality Monitoring
•

Project Management.

•

Update of surface and groundwater quality data in support of annual groundwater
monitoring reports for the Red Lake, Campbell and Cochenour-Wilanour complexes.

Balmer Lake Mass Balance Assessment
•
•

Project management.
Review of model and report development.

Geochemical Assessment of Existing Waste Rock
•

Development and implementation of field work, including collection of mine rock samples
from stockpiles and site pads, and development of field kinetic tests.

•

ML/ARD assessment of mine rock and preliminary risk assessment.

Geochemical Assessments for Advanced Exploration Programs
•

ML/ARD assessment of waste rock in support of advanced exploration programs.

Curriculum Vitae

Stephanie Simpson

Red Lake Mine – multiple studies in support of permit applications and operational monitoring
Pure Gold Mining Inc. – Red Lake, Ontario
Metal Leaching and Acid Rock Drainage Assessment
•
•

Development and execution of field sampling program.
Assessment of ML/ARD potential of mine rock lithologies that will be brought to surface
during construction and development of access routes.
Characterization of existing mine rock and tailings solids and seepage/drainage quality
from the existing mine waste.
ARD assessment of mine rock in support of proposed bulk sampling program.

•
•

Surface Water Quality Baseline Characterization
•
•

Development of water quality database.
Development of baseline/current conditions of the mine site and the downstream receiving
environment.
Proposal of site-specific water quality objectives.

•

Water Quality Predictions
•
•

Development of contact and non-contact source terms for water quality model.
Interpretation and reporting.

Effluent Limits and Objectives
•

Development of effluent limits and effluent objectives in support of permitting

•

Liaison with regulatory agents.

Operational Monitoring Programs and On-going Support
•

Development of surface water quality monitoring plan and sampling protocols.

•

Development of metal leaching and acid rock drainage management plan and sampling
protocols.

•

On-going support and guidance for water quality sampling programs and liaison with the
analytical laboratory.

Brucejack Gold Mines - multiple studies in support of permit applications
Pretivm Resources - Stewart, British Columbia
ML/ARD Characterization and Monitoring
•

ML/ARD assessment of waste rock, tailings, and overburden.

•

Development of 2015, 2016 and 2017 Annual Monitoring Reports.

•

ML/ARD assessment of bedrock and alluvial source materials along the access road.

•

Development of Standard Operating Procedures for waste rock, tailings, and drainage
quality monitoring in support of the ML/ARD Management Plan.

•

Development of source terms for water quality predictions amendment.
Curriculum Vitae

Stephanie Simpson

Evaluation of Tailings Disposal Options
•

Development of kinetic test program to evaluate long-term stability of tailings submerged
under water cover, as cemented paste backfill, and co-disposed with water treatment plant
sludge.

•

Development of testwork for mitigation of hexavalent chromium produced by cement of
cemented paste backfill in support of Chromium Management Plan.

Coffee Gold Project - Geochemical Characterization
Kaminak Gold Corp. - Yukon
•

Characterization of waste rock, ore, tailings and overburden, including static and kinetic
testwork, for mine site.

•

Characterization of waste rock and overburden lithologies along access road.

•

Development of ML/ARD Management Plan.

•

Assessment of water quality predictions in receiving environment and contaminant
sources.

Ajax Project - Geochemical Characterization
KGHM Ajax Mining Inc., - Kamloops, British Columbia
•

Phase 1 and II geochemical characterization of waste material through interpretation of
static and kinetic test geochemistry and mineralogical investigations.

•

Construction of kinetic field weathering bins and collection, analysis, and interpretation of
leachate from different wastes.

•

Development of loading model for nitrogen species produced by blasting activities.

Casino Project - Geochemical Characterization of Waste in Support of Environmental
Assessment Application
Western Copper Corporation - Whitehorse, Yukon
•

Geochemical analysis of ML/ARD potential of waste material through interpretation of
static geochemistry and metal leaching data.

•

Assessment of field and laboratory based kinetic studies, including field weathering bins,
humidity cells and saturated and unsaturated column tests for waste rock and tailings.

•

Remediation options for degradation of cyanide from proposed heap leach.

Emba Derho Project - Geochemical Characterization of Waste in Support of Environmental
Assessment Application
Sunridge Gold Corp. - Asmara, Eritrea
•

Phase II assessment of ML/ARD potential for waste material through interpretation of
static geochemistry and metal leaching data.

•

Assessment of kinetic studies, including field weathering bins humidity cells for waste rock
and flotation tailings.

Curriculum Vitae

Stephanie Simpson

Yellowjacket Gold Mine Project - Geochemical Characterization of Waste Rock in support
of Small Mine Permits
Yellowjacket Joint Venture - Atlin, British Columbia
•

Geochemical analysis of ML/ARD potential of waste material through interpretation of
static geochemistry and metal leaching data.

•

Construction of kinetic field weathering bins and collection, analysis, and interpretation of
leachate from different wastes.

Johnny Mountain – ML/ARD Risk Assessment
Skyline Gold Corporation - Smithers, British Columbia
•

Water quality assessment with special focus on ML/ARD risk to the receiving
environment.

Selenium Behaviour in Lentic Environments (Research & Development Project)
Elk Valley Coal Corporation and Lorax Environmental - Fernie, British Columbia
•

Development and implementation of field program to collect surface and pore water
samples, sediment cores, and plants from a wetland downstream of mining activities.

Quinsam Coal Project – ML/ARD Characterization
Quinsam Coal Corporation - Campbell River, British Columbia
•

Review of existing static test and kinetic test data for target and adjacent coal seams and
development of ML/ARD assessment program in support of permitting.

Wolverine Coal Project – Operational ARD Monitoring
Western Canadian Coal Corp. - Tumbler Ridge, British Columbia
•

Development of Standard Operating Procedures for on-site laboratory in support of
identification of potentially acid generating waste material for proper disposal.

Trend Mine Expansion – revised Technical Assessment Report
Peace River Coal - Tumbler Ridge, British Columbia
•

Update of water quality baseline conditions in support of revised Effluent Permit
Application Technical Assessment Report.

•

Development of site specific water quality objectives for the expansion of the Trend Small
Mine.

Roman Mine – Water and Sediment Quality Baseline and Monitoring Program
Peace River Coal - Tumbler Ridge, British Columbia
•

Development of water quality baseline and monitoring programs in support of a Mine
Permit Application.

•

Acting Manager – water quality working group meetings.

New Britannia Mine, Snow Lake, Manitoba – site characterization
Manitoba Government and University of Manitoba
Curriculum Vitae

Stephanie Simpson

•

Objectives of M.Sc. Thesis were to: 1) determine the source of the elevated arsenic in the
local groundwater; 2) delineate the surface and groundwater flow paths from the mine site;
and 3) define the geochemical and mineralogical processes controlling the mobility and
attenuation of arsenic.

•

Development and implementation of field and analytical programs for surface, ground and
pore water, tailings, sediment, and aquatic plant samples.

•

Analysis of solid samples by Optical and Scanning Electron Microscopy (SEM), Electron
Microprobe Analyses (EMPA), micro-X-Ray Diffraction, and sequential extraction.

•

Incorporation of geochemical modeling tools such as WATEQ4f and Geochemists
Workbench.

•

Interpretation, reporting and presentation of data.

PUBLICATIONS
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Geochem. 25(1): 29-30.
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