Geological Consultant

Summary

e Senior geologist with 28 years’ experience (Western Canada Basin)

e Numerous regional studies: Cretaceous siliciclastics and Devonian carbonates/evaporites

e Metallic and industrial minerals exploration (rare earths, frack sand, gypsum, diamonds)

e Surficial and subsurface bedrock mapping (surface sampling, airborne magnetic surveys)

e Wellsite supervision for petroleum and mineral exploration

¢ Detailed reservoir characterization thermal recovery projects, 3D modelling reservoir facies

e Extensive subsurface correlation, mapping, cross-sections, core/outcrop description, facies
analysis

e Reservoir Characterization: petrophysical compilation, isopach, structure, net pay, reserve
mapping

e Development planning for horizontal pad locations, office and field supervision of
horizontal well placement

e Geological evaluation of deep waste disposal targets (injection targets and salt cavern storage)

e Additional five years’ experience as a wellsite geologist throughout the Western Canada

Sedimentary Basin, well depths 1000m to greater than 5000m

Geological Strengths /Skills

Excellent knowledge of both siliciclastic and carbonate environments (including evaporates)
Mineral exploration (industrial minerals)

Skilled in stratigraphic correlation and mapping, apply sequence stratigraphic principles
3D Static Modeling

Detailed reservoir mapping (gross pay, net pay, internal reservoir heterogeneities)
Wellsite supervision: drill cutting and core description

Geophysical log interpretation (including dipmeter and formation image logs)
Extensive, detailed core and outcrop description, detailed facies analysis

Exploration drill programs (field/office supervision and wellsite expertise)

Horizontal well planning and monitoring horizontal well placements (field and office)
Report writing and presentation skills

Software Usage

Geological Software

GeoScout and Accumap third party data providers

Surfer 13 (geological mapping)

Rockworks 17 (geological data visualization modeling,. mineral and petroleum software)
GS Geoscience Software V6.0 (petrophysical analysis, cross sections, dipmeter analysis)
Voxler (3D well data visualization, basic modeling)

Global Mapper (GIS)

AppleCore and Powercore (core description software)

Communication/Presentation

Microsoft Office
Adobe Creative Suite
Grapher




Experience
White Swan Environmental Ltd.
Geological Consultant
March 2016-current (concurrent with other client projects)
e  Evaluation of deep waste disposal targets (liquid and solid waste)
e Review the Cretaceous and Devonian stratigraphy (over 1000 wells)
Generate structure and isopach maps for key Cretaceous and Devonian formations
Map Devonian subcrop edges intersecting the sub-Cretaceous unconformity

Review petrophysical parameters for liquid waste injection targets

Map Elk Point evaporate bearing formations for salt cavern development
e  Construct stratigraphic cross sections of Middle and Upper Devonian strata

Harvest Energy Corp. (formerly KNOC), Calgary, Alberta
Geological Consultant
2014-2015 (full time)
2007-2012 (concurrent with other client projects)
Compile and analyze petrophysical and core analysis data (statistical, data plots, facies review)
Detailed structure, thickness, facies and net pay mapping Blackgold Project
Construct detailed structural and stratigraphic cross sections (raster log and facies)
Major contributor to the “SAGD Development Plan” for the remainder of the Blackgold lease
o Mapping of bottom water, top water and top gas (McMurray and Wabiskaw D)
o Detailed reservoir facies review and construction of detailed sections
o Collaborate with staff regarding the placement of new SAGD pad locations
o0 3D modelling of reservoir facies

Alberta Energy Regulator: Thermal Project Application and MLE Technical Discussion
Conduct effective horizontal well length analysis Pads 101/102
Regional correlation and mapping of the Cretaceous Mannville Group (Leismer area)
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Monitored and compiled geological and down hole survey data for 10 horizontal well pairs

Selected drill locations for winter drill programs

Mapped potential water source units within the Clearwater and Grand Rapids formations

Led KNOC geologists and engineers on an oilsand field trip, assisted in evaluating competitor assets

Mapped the Devonian succession for potential disposal zones

Grizzly Oil Sands, Calgary, Alberta
Geological Consultant

2013-2014 (concurrent with other client projects)
2006-2012 (concurrent with other client projects)

e Conducted a detailed deep waste injection study-Grizzly May River Project

o Compile, analyze and interpret all wells penetrating the Devonian succession
Log all available cored sections through the Elk Point Group (carbonate succession)
Regional and local scale mapping of the Devonian Elk Point Group
Evaluate several deep waste injection targets for SAGD residual waste products
Evaluate the salt-bearing formations for potential salt cavern development and storage
Evaluate the Keg River and La Loche formation for injectivity potential
Map the Wabiskaw and McMurray successions at Grizzly’s Thickwood Project
Developed a detailed facies scheme for Wabiskaw D incised valley fill
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Constructed detailed facies cross-sections highlighting the reservoir and non-reservoir components

Generated facies maps for critical reservoir and non-reservoir units

Provided technical support for the drilling of 10 horizontal well pairs (Algar Project)
e Provided wellsite geological setvices to Grizzly Oilsands 2006-2012 (exploration well programs)




e Reviewed competitor oilsands core on adjacent permits

Sunshine Oilsands, Calgary, Alberta

Geological Consultant

2010 (concurrent with other client projects)
e Constructed regional cross sections of the Mannville Group (Pelican and Portage projects)
e  Predict reservoir fairways by detailed mapping of the sub-Cretaceous unconformity

e  Mapped bitumen-saturated sands within the McMurray Formation and Wabiskaw Member
o Confirmed bitumen resource mapping provided by a third-party resource-reserve company

Suncor Energy, Calgary, Alberta
Geological Consultant
2009 (concurrent with other client projects)

e Evaluated the Devonian stratigraphy underlying Suncor’s Firebag SAGD Project
Detailed core descriptions of numerous wells deep carbonate succession
Emphasis directed to the Keg River Formation (current disposal site at Firebag)
Generated isopach maps of the Keg River and overlying, thick, carbonate collapse breccias
Keg River Formation core was also reviewed regionally for compatison to the Firebag area
Construction of detailed structural and stratigraphic cross section network
Evaluated potential vertical and lateral waste disposal containment breach areas

Interpreted depositional setting for the Keg River and overlying carbonates

Evaluated post-Devonian evaporite dissolution and collapse events that highly influenced the
depositional framework and distribution of high-quality reservoir sand fairways within the overlying
McMurray Formation

Athabasca Minerals Inc., Edmonton, Alberta
Geological Consultant
2006-2013 (60% of time devoted to this client over 7 year period)
e Mapped and sampled Cretaceous and Quaternary sediment for potential frack sand deposits
o Two high-quality deposits converted to lease, one awaiting development approval
e  Mapped and sampled Devonian carbonate deposits for high-quality lime and aggregate potential
e Conducted Rare Earth Element exploration, Alberta/NWT botder (rare earth minerals)
e  Mapped subsurface and surficial Cretaceous bedrock around the flanks of the Birch Mountains
e  Conducted three airborne magnetic surveys covering 19 townships (diamond exploration)
e Sclected drill locations for salt brining and cavern storage opportunities
e  Mapped and drilled a dolomite/granite prospect for potential aggregate processing (diamond drill)
e  Submitted 5 assessment reports for mineral permit retention and lease conversion
e  Evaluated remote sensing data and conducted surficial exploration on the Precambrian Shield
e  Dirilled and mapped the Susan Lake gravel pit for remaining aggregate reserves
e Interpreted glacial landforms and pre-glacial fairways for sources of aggregate
e Evaluated a Tertiary bedrock conglomerate near Hinton, Alberta (aggregate source for nearby coal mine)

Nexen, Calgary, Alberta
Geological Consultant
2005-2006 (concurrent with other client projects)

e Detailed logging and facies analysis of oilsands core from the Cottonwood and Leismer leases

Japan Canada Oilsands, Calgary, Alberta
Geological Consultant
1998-2010 (as required, concurrent with other client projects))
e Tield supervision of vertical exploration wells and 20 horizontal well pairs (Hangingstone Project)

e Conducted dipmeter study within the Hangingstone SAGD Project area for prediction of reservoir
fairways
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e Detailed core logging, developed facies scheme for reservoir and non-reservoir components

Alberta Energy Regulator, Calgary, Alberta
Geological Consultant
2001-2008 (concurrent with other client projects)

e Regional mapping of the Devonian Waterways Formation, Athabasca Oilsands region

e  Constructed regional sections outlining the stratigraphy of the Clearwater and Grand Rapids
Regional correlations and mapping of the Clearwater Formation (Cold Lake Oilsands Deposit)
Team Lead: Gas Over Bitumen Study
Regional correlations and mapping of the Bluesky Formation (Peace River Area)
Updated stratigraphy for the Beaverhill Lake Group, Elk Point Group and Grosmont Fm.
(carbonates)

Oil Sands Geological Associates, Calgary, Alberta

Contract Geologist
2002-2003

e Wellsite supervision (Nexen Long Lake)
e Logging of oilsand core for the Long Lake-Kinosis Project, detailed sedimentology and facies analysis

Alberta Geological Survey, Edmonton, Alberta

Contract Geologist (full time)

1989-2000 (full time contractor/consultant)

Regional geological oilsand studies (co-author of several Technical Reports)

Detailed outcrop descriptions of the Cretaceous McMurray/Wabiskaw succession

Detailed outcrop descriptions of exposed Devonian carbonates, Northeast Alberta
Comprehensive geological characterization at the Underground SAGD Test Facility (AOSTRA)
Outcrop and subsurface mapping of Lower and Upper Cretaceous formations (Birch Mountains)
Co-author of a field guide to the McMurray Formation and several peer reviewed publications

Preliminary work on the deep waste disposal potential, Keg River Formation

Shell Canada Ltd., Calgary, Alberta

Petrophysical Engineering Technologist (full time)

1981 to 1985 (full time employee)

e Wellsite geological supervision of wells throughout the Western Canada Sedimentary Basin

o Conventional oil and gas plays in Alberta, British Columbia and Saskatchewan
o Foothills Thrust and Fold Belt
o Central basin to eastern margin
o Devonian carbonates and Cretaceous siliciclastics

Education

University of Alberta

Graduated: 1989

Bachelor of Science, Geology with Distinction

Northern Alberta Institute of Technology
Graduated: 1979
Petroleum Technology Diploma

Affiliations /Memberships

Professional Geologist, APEGGA
American Association of Petroleum Geologists (AAPG)
Society of Professional Engineers (SPE)



