RESUME - Fernando Santamaria, P.Eng.
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E-mail: Website:

PIPE STRESS ANALYSIS & ENGINEER - PROFESSIONAL SUMMARY

Fernando Santamaria has more than 27 years of industrial/commercial mechanical engineering experience,
including Caesar Il pipe stress analysis (trained in 2001), ASME B31.1 and B31.3 compliance review, pipe design
and project management. With the addition of FEA services in March of 2015, he can now provide more detailed
and accurate pressure piping design assessments. He established SANTAMARIA ENGINEERING INC. as of
May 1, 2006. He continues to provide these services to the Power, Oil & Gas, Pulp and Paper, and Mining
industries, either directly or through other engineering firms.

PROFESSIONAL AFFILIATIONS/MEMBERSHIPS

Association of Professional Engineers and Geoscientists of Alberta (APEGA) - Licensed P.Eng. - 2012
Professional Engineers of Ontario (PEO) - Certificate of Compliance (Santamaria Engineering Inc.) - 2006
Professional Engineers of Ontario (PEO) — Licensed P.Eng. - 1993

American Society of Mechanical Engineers (ASME) - 2007

Thunder Bay Chamber of Commerce - 2006

EDUCATION

Advanced Certificate in Project Management - Penn State University — 2009
Degree — Bachelor of Mechanical Engineering — Lakehead University — 1990
Diploma — Mechanical Engineering Technology — Lakehead University — 1988
Diploma — Building Systems Technology Engineering — Vanier College — 1985

WORKSHOPS & TRAINING:

FE Pipe & Nozzle Pro — (Oct 2015) / Caesar Il Stress Analysis - Dynamics refresher (Mar 2012) / Pulp and Paper
Technology Summer Institute (2001) / Caesar II Stress Analysis Statics & Dynamics (2001) / Fundamentals of
HVAC Control Systems (2000) / Pump Workshop (1998) / Efficient Utilization of Steam (1997) / Computer
Aided Drafting (1996)

LANGUAGES
Fluent in English and Spanish, some knowledge of French, and recently learning Italian.

SUMMARY OF CORE SKILLS

Caesar Il pipe stress analysis, ASME B31.1 and B31.3 compliance review and piping design, support detailing,
FEA services using FE/Pipe (vessel nozzle load compliance, accurate SIF calculations, flexibility and stiffness
calculations, anchor load reviews, thin walled piping design etc.), hydraulic calculations, building services, project
management.

EMPLOYMENT HISTORY

1 - Pipe Stress Analysis Specialist, Sr. Engr. and Owner of Santamaria Engineering Inc., May 2006 to present
2 - Senior Mechanical Engineer, AMEC E&C Services Limited, March 1997 to April 2006

3 - Intermediate Mechanical Engineer, TRAK Engineering, May 1996 to March 1997

4 - Mechanical/Environmental Engineer, Trow Consulting Engineers, January 1991 to May 1996

5 - HVAC Engineering Technologist, Circul-Aire, May 1985 to August 1986, Summers of 1987 and 1988
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DETAILS OF EXPERIENCE BY COMPANY AND PROJECT
1 - SANTAMARIA ENGINEERING INC. (May 1, 2006 to present)
PIPELINE STRESS ANALYSIS PROJECTS

Enbridge - Kerrobert Bidirectional Prover, Kerrobert, SK (2018) - Pipe stress analysis of the crude oil
pipeline Prover according to CSA Z662.

CNRL - Hydrotransport Pipeline Modifications - Horizons Oil Sands, AB (2018) - Pipe stress analysis to
verify the effect of the new pipe spools according to ASME B31.4 for five 30 lines.

FMC - Grand Rapids Pipeline - Lact Ball Prover Design Certification — Alberta (2015) — Certification of
the Lact Ball Prover Station designed to Z662 in Alberta.

PIPE STRESS ANALYSIS & PIPE DESIGN PROJECTS

Resolute - Certification of Pipe Specification Standards - Thunder Bay, ON (In Progress) - Review and
certification of the updated standard pipe specifications in the mill.

Enmax - Stoney Transit CHP (Co-gen) - Hot Water Piping, AB (2018) - Pipe stress analysis and support
recommendations, including equipment nozzle load verification according to ASME B31.1.

Seven Generations Energy - Gas Plant, Gold Creek, AB (2018) - Pipe stress analysis according to ASME
B31.3, seismic evaluation and support recommendations for the skid mounted packages, including equipment
nozzle load verification. The project included individual analyses for each of the following: MP Slug
Catcher, LP Slug Catcher, LP Flare Knockout Drum, and HC Condensate/Water Separator .

Goderich Energy Plant - Compressed Air Piping, Goderich, ON (2018) - Pipe stress analysis according to
ASME B31.3, seismic evaluation and support recommendations for all hot piping (up to NPS-24) in the Energy
plant, including verification of equipment nozzle loads.

MIR - CIliff Plant Tunnel Steam Piping, Ottawa, ON (2016-18) - Pipe stress analysis according to ASME
B31.1 to verify the pipe stresses and loading at the restraints from the expansion joints in the tunnels.

Zhejiang Petroleum Chemical Co. - Catalyst Activator Pkg - Nitrogen Line (2017) - Pipe stress analysis
according to ASME B31.1 and support recommendations.

CNL - Testing Facility (B350 Laboratory) - H3 Project- Kamloops, BC (2017) - Pipe stress analysis
according to ASME B31.3 and support recommendations for the high pressure, hot tubing skid.

PSB Industries - Natural Gas Dryer - Kamloops, BC (2017) - Pipe stress analysis according to ASME
B31.3, seismic evaluation and support recommendations for the skid mounted package, including equipment
nozzle load verification and seismic evaluation.

PSB Industries - Natural Gas Dryer - Whistler, BC (2017) - Pipe stress analysis according to ASME B31.3,
seismic evaluation and support recommendations for the skid mounted package, including equipment nozzle
load verification.

Seven Generations Energy - Gold Creek Gas Plant - Inlet Separator - Gold Creek, AB (2017) - Pipe stress
analysis according to ASME B31.3, seismic evaluation and support recommendations for the skid mounted
package, including equipment nozzle load verification.

PSB Industries - Natural Gas Dryer - Whistler, BC (2017) - Pipe stress analysis according to ASME B31.3,
seismic evaluation and support recommendations for the skid mounted package, including equipment nozzle
load verification.

Chemetics Teck 2 - Skid Loads Review (2017) - Pipe stress analysis to verify skid tie-point loads.

Surrey STC - Natural Gas Dryer - Surrey, BC (2017) - Pipe stress analysis according to ASME B31.3,
seismic evaluation and support recommendations for the skid mounted package, including equipment nozzle
load verification.
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Veresen Midstream - Hythe Liquids Recovery Project (Phase 1B) - Deethanizer Feed Drum Package, AB
(2017) - Pipe stress analysis according to ASME B31.3, seismic evaluation and support recommendations for
the skid mounted package.

Encana South Central Liquids Hub (Phase 2) - Coarse and Fine Desanders, BC (2017) - Pipe stress
analysis according to ASME B31.3, seismic evaluation and support recommendations for the skid mounted
packages.

Encana - Tower Gas Plant - NGL Truck Unloading Pkg - Dawson Creek , BC (2017) - Pipe stress analysis
according to ASME B31.3 and support recommendations .

GRF - Piping to Fiberglass Tanks - Chatham ON (2017) - Pipe stress analysis according to ASME B31.3 to
verify loading on the fiberglass tank nozzles.

Cenovus - Compact Flotation Unit - Alberta (2017) - Pipe stress analysis according to ASME B31.3, seismic
evaluation and support recommendations for the skid mounted package, including equipment nozzle load
verification.

CNL - Testing Facility (B350 Laboratory) - QD Loop - Ottawa, ON (2017) - Pipe stress analysis according
to ASME B31.3, seismic evaluation and support recommendations for the high pressure, hot tubing skid.

Bunduq Oil Platform, OSII Phase 2 Development, Abu Dhabi (2017) - Pipe stress analysis according to
ASME B31.3, seismic evaluation and support recommendations for the Multi phase drain pump Filter Skid and
piping connecting to the pump, including dynamic analysis of the effect of the pump operation on the piping and
pressure relief event.

Cameco Corp - Port Hope Conversion Facility - NPS-6 Process Pipe Vibration - Port Hope, ON (2017) -
Pipe stress analysis according to ASME B31.3 and restraint recommendations to reduce the vibration if a
steam line.

Greenfield — Fibreglass Tank Piping, Chatham, ON (2017) - Pipe stress analysis of the process piping to the
fibreglass tank to verify potential cause of leakage.

PWGSC - CIliff Plant, Ottawa, ON (2017) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation for
the steam piping review of the majority of piping in the tunnels of Tunneys Pasture, inc. expansion joint modelling.

KTI - Ice Flake Plant — Fort St, John’s, BC (2017) - Pipe stress analysis to ASME B31.5, inc. seismic
evaluation and support recommendations for the new refrigeration plant.

Spartech Manufacturing - Emulsion Truck Unloading Package — Airdrie, Alberta —(2016) - Pipe stress
analysis, to ASME B31.3 and support recommendations.

Cenovus CFU — Alberta (2017) - Pipe stress analysis, to ASME B31.3, inc. seismic evaluation and support
recommendations for the high pressure, hot piping and tubing skid.

CNL - B350 Laboratory Qualification and Decontamination Skid— Ottawa, ON (In Progress) - Pipe stress
analysis to ASME B31.3, inc. seismic evaluation, and support recommendations for the high pressure, hot piping
and tubing skid.

KTI - Ice Flake Plant — Site C Damn, Peace River, BC (2016) - Pipe stress analysis to ASME B31.5, inc.
seismic evaluation and support recommendations for the new refrigeration plant.

Cameco — Process Line Vibration — Port Hope, ON (2016) - Pipe stress analysis to ASME B31.3 to verify the
restraints required to minimize the pipe vibration due to excessive process flow.

Unipetrol — Piping Skids - Litvinov, Czech Republic - Pipe stress analysis to verify the maximum allowable
loads that the skid tie-points can withstand.

CII — Hot Process Gas Skid PSA (2016) - Pipe stress analysis to ASME B31.3 and support recommendations
for the small diameter hot gas piping system.

Flowserve — Multistage Pumping and Filter Pkg —Bunduq Platform — Persian Gulf (2016) - Pipe stress
analysis to ASME B31.3, inc. seismic evaluation for the suction and discharge lines from pump skid to pump
skid, including support recommendations.
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Burden Propane — LPG Storage Plant PSA, Agassiz, BC (2016) - Pipe stress analysis to ASME B31.3, inc.
seismic evaluation, for all lines larger than NPS-3 for BCSA registration.

Encana — Truck Loading Pkg — Calgary, AB (2016) - PS4 to ASME B31.3/support recommendations.
OEL - Truck-out Pkg — Calgary, AB (In Progress) - PSA to ASME B31.3/support recommendations.

CNL - B350 Laboratory - Super Critical Lines and HTR Recirc Loop PSA — Ottawa, ON (2016) - Pipe
stress analysis to ASME B31.3, inc. seismic evaluation and support recommendations for the high pressure, hot
tubing skid.

Union Gas — NG Pipe Bridge Crossing — Moira Lake, ON (2016) - Pipe stress analysis to ASME B31.3, inc.
seismic evaluation and support recommendations for the NPS-6 pipe, including 2662 calculations.

Atlantic Power — Calstock Power Plant — Calstock, ON (2016) - Pipe support/restraint recommendations for
the small diameter piping experiencing hammering.

Hydrexia PTY — Hot Piping Skid PSA — Atlanta, GA (2016) - Pipe stress analysis to ASME B31.3 and support
recommendations for the small diameter hot thermal fluid piping system.

CNL - B350 Laboratory Furnace Discharge PSA — Ottawa, ON (2016) - Pipe stress analysis to ASME B31.3,
inc. seismic evaluation and support recommendations for the high pressure, hot tubing skid.

CIOCC - Truck-out Meter Pkg — Calgary, AB (2016) — PSA to ASME B31.3/support recommendations.

PSB — Natural Gas Dryer — Erie, PA (2015) - Pipe stress analysis, to ASME B31.3, inc. seismic evaluation and
support recommendations for the NPS-8 compressed air system skid mounted package, including design
registration with BC Safety Authority, FEA calcs for trunnion/pipe SIF’s, nozzle load compliance.

Koch — New Turbine Compressor — Brandon, ON — (2015) — Pipe stress analysis to ASME B31.3, inc. seismic
and wind evaluation, and support recommendations for the compressed air, MP steam, exhaust and LP steam.

CNL - B350 Laboratory Complex PSA — Ottawa, ON (2015) - Pipe stress analysis to ASME B31.3, inc.
seismic evaluation and support recommendations for the high pressure, hot tubing skid.

CII - Feed and Process Gas Skid PSA — Atlanta, GA (2015) - Pipe stress analysis, inc. seismic and support
recommendations for the small diameter hot gas piping system.

PSB — Natural Gas Dryer — Erie, PA (2015) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation of
the NPS-4 compressed air system for the skid mounted package, design registration with BC Safety Authority and
support recommendations.

Hydrostor — Compressed Air Energy Storage Plant — Toronto, ON (2014) - Pipe stress analysis to ASME
B31.3, inc. seismic evaluation and support recommendations for the high temperature compressed air system
Energy Storage pilot plant in Toronto, including nozzle load compliance verification.

West Pembina Gas Plant - Alberta (2015) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation,
support recommendations, and pipe design certification for the 3 Phase Horizontal Separator skid piping
package.

USGC Petrochemicals — Qakville, Ontario (2015) - Pipe stress analysis and support recommendations for the
Catalyst Activator Plant, including FEA to calculate SIF’s for the laterals.

Crew Energy— Wilder Gas Plant - Alberta (2015) - Pipe stress analysis to ASME B31.3, inc. seismic
evaluation, pipe support recommendations and pipe design certification for the Slug Catcher and Inlet Separator
skid mounted piping packages.

Foothills Medical Ctr — BFW and STM Turbine Mods, Calgary, Alberta (2015) - Pipe stress analysis to
ASME B31.3, inc. seismic evaluation and support recommendations for the BFW and steam line turbine operated
pump modifications.

Greenfield Specialty Alcohols — Tiverton, Ontario (2014) - Pipe stress analysis to ASME B31.1, inc. seismic
evaluation and support recommendations for the new steam plant (4 boilers) that was added to their distillery
operation.

Bayshore Shopping Ctr — Ottawa, ON (2014) - Pipe stress analysis of the expansion joints required at the
building expansion joints.
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Arc Resources — Sunrise Gas plant, Alberta (2014) - Pipe stress analysis to ASME B31.3, inc. seismic
evaluation, pipe support recommendations and pipe design certification for the Inlet Separator skid mounted

piping package.

Siemens Pre-heat Sparge Piping for Turbine Intake, Cambridge, Ontario (2014) — Pipe stress analysis to
ASME B31.3, inc. seismic evaluation, expansion joint and restraint recommendations.

Koch — New Deaerator Piping— Brandon, ON — (2014) — Pipe stress analysis to ASME B31.3, inc. seismic
evaluation, and restraint recommendations.

PWGSC - Tunney’s Pasture Central Heating Plant, Ottawa, Ontario - (2014) — Pipe stress analysis to ASME
B31.3, including seismic evaluation, and restraint recommendations for the piping modifications/expansion joint
replacements in the steam piping tunnels.

PWGSC — Justice and Confederation Buildings — New LP Stm Lines, Ottawa, Ontario (2014) — Pipe stress
analysis to ASME B31.3for the new steam piping and modifications.

Athabasca — Kaybob East Oil Battery - Calgary, AB — (2014) - Pipe stress analysis to ASME B31.3, inc.
seismic evaluation, support recommendations and design certification for the skid mounted inlet separator and
associated piping.

NOR-ARC - Georgia Pacific LLC - Thermal Oil Pipe PSA, Englehart, Ontario — (2013) — Pipe stress
analysis to ASME B31.3, inc. seismic evaluation and support/restraint recommendations for the proposed NPS-
4 thermal oil drain line.

Koch —Nitric Acid Plant — Combustor Exh. to Expander - PSA Revisions — (2013) — Stress analysis to verify
Expander nozzle loads due to shaft seal issues using recently measured thermal displacements.

Cameron — Calgary, Alberta - Pipe Stress Analysis — (2013 Projects)

e MEG Energy — Christina Lake Phase 3A - 4-skid Oil Removal Filters (ORF) train piping &
support/restraint recommendations

Conoco Philipps — Surmont KAC-359 & KAC-360 — mixer tree Nozzle review

Penworth, Lindberg SAGD - Oil Removal Filter vessel skid piping & support recommendations
Cenovus Christina Lake Ph 1F - Oil Removal Filter vessel skid piping & support recommendations
Cenovus Bear Lake - Free Water Knockout vessel skid piping & support recommendations

Cenovus Bear Lake - Treater vessel skid piping & support recommendations

Cenovus Bear Lake - Inlet Separator vessel skid piping & support recommendations

Cenovus Christina Lake Ph 1F — Oil Removal Filter vessel skid piping & support recommendations
Suncor — McKay River - Oil Removal Filter vessel skid piping & support recommendations
Athabasca — Hanginstone - Treater vessel skid piping & support recommendations

Athabasca — Hanginstone - Induced Gas Flotation vessel skid piping & support recommendations
Cenovus Christina Lake Ph 1F — Induced Gas Flotation vessel skid piping & support recommendations
Athabasca — Hanginstone SAGD Feed - Separator vessel skid piping & support recommendations
Cenovus Foster Creek - Induced Gas Flotation vessel skid piping & support recommendations

MaXfield — Calgary, Alberta - Pipe Stress Analysis — (2013 Projects)

e Sunshine West Ellis SAGD Facility - treater vessel skid piping
e Athabasca — Saxon Oil Battery - AOL Heater vessel skid piping and design certification

ChemPro — Enertek Modular Plant, Alberta (2013) — Pipe stress analysis certification and support
recommendations for approx. 80 lines within the modular plant.

Cariboo Pulp — Digester Blow Line PSA, Cariboo, BC (2013) - Pipe stress analysis to verify the effects of the
existing supports on the dual nozzle digester discharge and recommendations to lower stresses and nozzle loads.

MaXfield — Calgary, Alberta - Pipe Design Certification — (2012 Projects)

Apache West Ellis SAGD Facility — Free water knockout tank c/w fire tube (pipe skid)
Athabasca — Kaybob Oil Battery — 3 Phase Inlet Separator pipe skid

CNRL - Kirby In-Situ Oil Sands — Free Water Knock-out vessel skid piping
Athabasca - Kaybob Oil Battery — 2 Phase Inlet Separator pipe skid

CNRL - Kirby In-Situ Oil Sands — Dual Frequency Treater vessel skid piping

Cameron — Calgary, Alberta - Pipe Stress Analysis — (2012 Projects)
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e Husky Sunrise Phase 1/CPF — Oil Removal Filter vessel skid package
e Conoco Philipps — Surmont KAC-359 & KAC-360 — review and certification (piping, skid, & vessels)

Arctic Combustion — US Steel Gas Mixing Stations, Lake Eire, ON (2012) — Pipe stress analysis and support
recommendations for the new natural gas and nitrogen mixing station for the existing pipe layout.

Atlantic Power — Hydro Grate Issues, Williams Lake, BC (2012) - Pipe stress analysis through National
Engineering to resolve the loading on the high loading on the first branch

Genivar (Ottawa) — PWGSC - CIliff Plant East Tunnel to Valve Station, Cliff Plant, Ottawa (2012) - Pipe
stress analysis, for the new steam and condensate lines from the new shaft to the Justice and Confederation
buildings.

Plains Black Gold Project - Alberta (2012) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation and
pipe support recommendations for the skid mounted vessel/piping system through National Engineering Inc.

SNC - Koch - #1 LPS Tank Modifications, Brandon, MB (2012) — Pipe stress analysis to ASME B31.3, inc.
seismic evaluation and support recommendations for the new piping layout due damaged flexible hoses.

Cameron — Calgary, Alberta - Pipe Stress Analysis — 2011 Projects

CNRL Kirby In-Situ Oil Sands Project — Treater pipe skid.
KAC-366 ISF - and support recommendations for the skid mounted piping to the vessel.
KAC-359 & KAC-360 — Conoco Phillips — Surmont Phase 2 - pipe skid banks for Oil Removal Filters
and After Filters.
e CNRL - Kirby In-Situ Oil Sands Project — Free Water Knockout pipe skid

MaXfield — Calgary, Alberta - Pipe Design Certification — 2011 Projects

e Sanjel - CO2 Pumping Station trailer pipe skid
o Ferus - CO2 Pumping Station trailer pip skid

Genivar (Montreal) — Cliff Plant, Ottawa, ON (2011) — Pipe stress analysis, support detailing, pipe design and
drafting for the steam and condensate lines to the new boiler combustion air heating system

NW Power, Williams Lake BC — Steam Line from Boiler to Turbine - Pipe stress analysis to obtain
information on the existing pipe stresses and support effect.

SNC - Koch CO2 Plant — Brandon, MB (2011) - Pipe stress analysis and support recommendations for the new
turbine condensate line (48" dia.) to be tied into the existing header.

Praxair — Bloc Coller, Fort Saskatchewan, AB - Pipe stress analysis and recommendations for replacement of
the

Bowater — EOP Line Restraints Modifications — Pipe stress analysis and supports recommendations for the
existing EOP line to eliminate pipe stresses.

Canexus — Steam & Condensate Lines to Deaerator, Manitoba (2011) - Pipe stress analysis to ASME B31.3,
inc. seismic evaluation and supports recommendations for the new lines.

Cameron KAC-340 — Husky Pikes Peak South Thermal SAGD Facility — Alberta (2010) — Pipe tress analysis
to ASME B31.3, inc. seismic evaluation and support recommendations for the skid piping (Free Water Knock
Out system).

Cameron KAC-335 — Connacher Great Divide SAGD Facility — Alberta (2010) - Pipe stress analysis to
ASME B31.3, inc. seismic evaluation and support recommendations for the skid piping (V-108 Free Water Knock
Out system).

T & M - University of Calgary (2010) Pipe stress analysis to ASME B31.3, inc. seismic evaluation and support
recommendations for the new steam line and new hot water supply and return lines to the to the new heat
exchangers and steam generator.

PWGSC - Cliff Plant — (2009 & 2010) — Phase 1 - Pipe stress analysis to ASME B31.3, inc. seismic evaluation,
support detailing, pipe design and site assistance for a new emergency 300,000 #/hr saturated steam generation
plant that was designed and constructed within a two month time period. Phase 2 consisted of a 240,000 #/hr
superheated steam plant that feeds the turbine powered compressors for the chiller plant. Scope was similar to
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Phase 1, was designed constructed in 4 months and also included designing and supervising steam blows to clean
new and existing piping.

Abitibi-Bowater — Fort Frances (Dec 2009) - Pipe stress analysis to ASME B31.1, inc. seismic evaluation and
support assistance for the 900# steam line deficient steel support issues.

Hudson Bay Mining Smelter — Flin Flon, Manitoba (2010) - Pipe stress analysis to ASME B31.3, inc. seismic
evaluation and support recommendations for the new steam line and boiler feedwater lines from/to the new
electric boiler. Review of existing steam piping layout due to existing steam header issues.

Ferus Elmworth - Steam Line Re-design - Calgary, AB (Feb 2009) - Pipe stress analysis to ASME B31.3, inc.
seismic evaluation and support recommendations to resolve the steam line problems encountered. Supports
detailing.

RHM - Suncor-Y-Battery — Alberta (2009) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation and
support recommendations for the flare piping upstream and downstream..

Ferus Elmworth — Alberta (2009) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation to review effect
of CO?2 piping deformation due to frost heave.

Atco Midstream Ltd. - Villeneuve Ethane Extraction Plant, AB (Feb 2009) - Pipe stress analysis to ASME
B31.3, inc. seismic evaluation to verify De-methanizer vessel nozzle loads so that NEI can identify the scope of
nozzle re-inspection.

CLOW DARLING - Abitibi-Bowater - Modifications to the Ex. 135# Steam Routing, Fort Frances (Dec
2008) — Pipe stress analysis to ASME B31.3, inc. seismic evaluation and pipe support recommendations for the
135# steam line modified route.

AMEC (Minneapolis) — Cargill — New Distillate Column - Nebraska, lowa (Jun 2008) - Pipe stress analysis
of the new 72" hot vacuum duct connecting the distillate column to the existing reactor, inc. the 600,000 Ib vessel
support and the design of a 24" duct to the secondary condenser.

GEN — Abitibi-Bowater — New Biomass Boiler, Fort Frances, ON (Jul 2008) — Pipe stress analysis of the 900#
& 175# steam piping, 1200# feedwater line and condensate piping from the ex. Co-gen Plant to the new Biomass
Bldg. Work included support detailing, TSSA registration package and production of 12 drawings in CAD.

Koch CO2 Plant — Brandon, MB (Jun 2008) - Pipe stress analysis to ASME B31.3, inc. seismic evaluation and
support recommendations for the new and modified CO; lines for the new 700# blower installation.

BOWATER —16” 450# Steam Line Plastic Deformation, Thunder Bay, ON (Jun 2008) - Pipe stress analysis
to ASME B31.3, inc. seismic evaluation and steam system review to identify the scope to repair the deformed
pipe. Modifications design.

Koch Acid Train Upgrade — Brandon, MB (Mar 2008) - Pipe stress analysis to ASME B31.3, inc. seismic
evaluation and support recommendations for the high Temp (1300°F) Tail Gas Line from the Acid Train to the
Combustor and Expander, including modelling a pressure balanced expansion joint system.

Suncor Firebag - Oil Removal Filter Package — Calgary, AB (Nov 2007) - Pipe stress analysis to ASME
B31.3, inc. seismic evaluation and support recommendations for 3 different skid mounted designs (KAC-183,
KAC-208 & KAC-209). Design of vessel piping support (up to 10”) and FEA on nozzles to determine code
compliance.

Trotter & Morton — Foothills Medical Centre, Calgary. AB (In Progress) - Pipe stress analysis, inc. seismic
evaluation and FEA to verify B31.3 compliance and stresses of new LPS (15 psi) and HPS (135 psi) lines for the
new McCaig Tower. Support detailing.

West Fraser — Digester Black Liquor Extraction Ring Header - Cariboo, BC (Jul 2007) — “Rush” Pipe stress
analysis to ASME B31.3, to assess various designs for the Digester Black Liquor Extraction Ring Header.

Tembec — New Feedwater Heat Exchanger - Kapuskasing, ON (Oct 2007) - Pipe stress analysis to verify
effect of new piping on Feedwater Heat Exchanger.

BOWATER - 24” 45# Steam Modifications, Thunder Bay (Jun 2007) - Pipe stress analysis and FEA to verify
B31.3 compliance and stresses of new route and trunnion/elbow stresses, respectively. Support detailing.

Kidd Creek Met Site — New 600# Steam Inlet Valve - Timmins (May 2007) - Pipe stress analysis to verify
effect on Turbine nozzle.
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Cargill Edible Oil Refinery, Sioux City, lowa (Jun 2007) Pipe stress analysis and FEA for two process lines
and a 167/24” vacuum duct from the Deodorizer to Economizer.

Bonavista Spirit River — Pump Suction Piping, Calgary, AB (Mar 2007) - Pipe stress analysis and pipe design
recommendations.

Firebag In-Situ Qil Sands Stage 3 (Oil Removal Filter) -, Calgary, AB (Mar 2007) - Pipe stress analysis and
support recommendations for the new skid mounted vessel piping (6 ’to 24" dia.).

Cargill Edible Oil Refinery, Minneapolis, MN (Feb 2007) Pipe stress analysis and support recommendations
for steam, condensate and process lines (6 pipe systems)

Kidd Creek Mine — Metallurgical Site — Timmins, ON (Feb 2007) — Pipe stress Analysis of 6" FRP line to
identify expansion problems and recommend modifications.

OTSG Condensate Heat Recovery Line — EPCOR, Calstock, ON (Feb 2007) — Pipe Design for the OTSGK
condensate bypasses, including stress analysis and TSSA registration.

Petreco - Firebag In-Situ Oil Sands Stage 3 (After Filter) - Calgary, AB (Jan 2007) - Pipe stress analysis and
support recommendations for the new skid mounted vessel piping (6 ’to 24" dia.).

HBMS, Winnipeg, MN (Nov 2006) — Stress analysis for the new 6” dia. steam piping layout at the HBM&S
mine.

Petreco - SAGD Free Water Knock-out Tank and Piping — Calgary, AB (July 2006) — Pipe stress analysis
for piping for two projects for the oil and gas industry using Caesar Il Stress Analysis.

PRESSURE VESSEL WORK & FEA

PVE — NPS-20 Wye — SIF Calculations using FEA, Toronto, ON (Apr 2015) — Existing dual vessel drawing
and TSSA registration package.

CARGILL - Dryer Cylinder Registration, Thunder Bay, ON (Jun 2008) — Existing dual vessel drawing and
TSSA registration package.

DOMTAR - New Digester Manholes, Dryden, ON (Oct 2007) — Design of two new 30" manholes for the
continuous digester at the Dryden Pulp & Paper mill, including TSSA registration package with the assistance of
National Engineering Inc..

NEI - Plains Oil Ltd, Calgary, AB (May 2007) - Calculated loads on three vessel nozzles to verify ASME code
compliance using FEA.

Vessel Compliance to ASME VIII — National Engineering Inc. - Roto-Launch, Tara, Three Streams,
Calgary, AB (Oct 2006) — Verified pressure vessel compliance using FEA and recommended changes.

NEI - Plains Qil Ltd - Calgary, AB (Sep 2000) - Verified nozzles compliance based using FEA based on client-
specified loads for six pressure vessels. Recommended reinforcement where required. Designed lifting lugs for
four vessels.

MISCELLANEOUS PROJECTS

Petroleum Storage System Modifications, Band Office, Attawapiskat, ON — (2011) — Tank replacement and
new supply and return lines to meet code requirements. Registration of existing fuel oil tank with Environment
Canada.

TGCS — Osisko Water Treatment Plant, Atikokan, ON. (2011) — Design a water supply and return system for
the core cutting facility in Atikokan.

Petroleum Storage System Modifications - Teacharage, Attawapiskat, ON — (2011) — Modifications of
existing system to ensure proper operation and to meet code requirements. Registration of existing fuel oil tank
with Environment Canada.

GEN - Abitibi-Bowater — New Biomass Boiler, Fort Frances ON. (Jan 2009) — Site inspections for all piping
in the contract, including the 900#, 1200# feedwater line, and all other services from the ex. Co-gen Plant to the
new Biomass Bldg. Coordination with two piping contractors.
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KMH - Abitibi-Bowater — Biomass Boiler - Natural Gas Piping, Fort Frances, ON (Jun 2008) —
Design/drafting hydraulic calcs. of the new 380 psi natural gas line from the Co-generation Bldg. to the new
Biomass Bldg.

Digital Eng. Inc. — Mechanical Engineering Services for Electronic Gate (Dec 2007) — Provide engineering
assistance to model the gate and provide field direction to monitor vibration to reduce the cyclic stresses by using
a ramped up accelerated control.

AMEC, Calgary — Shell Muskeg River — Closed Loop Recycle Cooling Water (Jan 2007) — Provide
engineering assistance to purchase piping specialty items such as Alloy 20 piping and valves, injection quills,
corrosion coupon rack, desiccant dryer, vacuum breaker, and spring loaded ball valves.

City of Thunder Bay - Fire Protection Upgrades (Apr 2007) — Completion of the fire protection upgrades in
16 buildings due to the changeover from a dual source water supply to a single source, including final inspection
before the end of the warranty period and contract administration.

Marathon Pulp Inc. — Marathon, Ontario (July 2006) — Flow analysis of the modifications to the economizer
feedwater header.

2 - AMECE & C SERVICES LTD. (March 1997 to April 2006)
1 - INDUSTRIAL EXPERIENCE

1.1 - Industrial Projects by Client

WEYERHAEUSER, Dryden, ON - New Condensate Tank (2005) — PM for detailed engineering (design/build) and
Caesar II Stress Analysis of new piping to new main mill condensate tank. Miscellaneous Piping Projects (2002) - PM for
four piping projects (starch cooker replacement, magnetic traps for 2 pulpers, dilution line for Save-all, and shower lines
for 3 chests and silo), including preparation of construction drawings. Air Emissions Project (2002) - Caesar II Stress
Analysis for the balance of plant hot lines (approx. 20 lines from new gallery to new tie-in points), including recommendations
to revise supports to suit the thermal expansion. Verified air emissions approval requirements for the new recovery boiler
installation. Load Shedding Project (2002) - Caesar II Stress Analysis of new relief line that will act as an artificial load
to compensate for equipment that is down to maintain the design steam pressure so that the steam turbine does not trip out.
Clarifier Sludge Line Repair Options (2002) -PM for provision of options to rehabilitate/reline the existing deteriorated
10" sludge lines, including + 10% cost estimates and provision of design package. Best option concluded was “Cured in
Place Piping”. Baler Area Ventilation, (2002) - PM for design of the Dust Collection Study conducted in 2001 (Refer to
Industrial Studies). Provided preliminary design consisting of source capture and individual blower assigned to each baler
in the next phase. 6” Steam Line Expansion Review (2001) - Caesar II Stress Analysis and PM for provision of
recommendations and Construction drawings to solve the 6 steam line pipe expansion into the wall of the gallery connecting
the Chemical Plant to the Digester. Motor Storage Building Addition (2001) - Sprinkler design for the new Motor Storage
Building Addition.

MARATHON PULP _INC. - Digester Capping Valve — Marathon Pulp Inc. (2005) - PM and pipe design for a new
digester capping valve. Energy Conservation Tie-ins - (2004) - PM for construction drawings and TSSA registration
package for the new steam and condensate tie-ins throughout the mill. TSSA Discussions (2004) - Various communications
with the TSSA inspector and engineers to determine their requirements regarding steam piping issues. New Relief Line for
Digester Header (2004) - PM and Caesar II Stress Analysis for the design of the relief valve and TSSA registration of the
existing steam line feeding the digester header. Modifications to Digester Relief Piping (2004) - Caesar II Stress Analysis
for in-place replacement of relief line with stainless steel piping. Blow Line Re-design, Marathon Pulp Inc. (2003) -
Caesar Il Stress Analysis for the re-design of the batch digester blow line, including modelling new guides with an elastomeric
dampener to reduce the vibration and cold spring to reduce operating loads on the digester nozzles. Piping for new
Thermocompressor (2002) - Caesar 11 Stress Analysis for the 140#, 160# and 600# steam lines to thermocompressor, and
design of the 160# Safety Valve relief line, including specification of all supports to suit the thermal expansion and sudden
relief.

BOWATER, Thunder Bay - Flash Steam Separator (2005) - PM and Caesar Il Stress Analysis for the Flash steam system
modifications, pipe support design. ‘B’ Mill Top Circulation Modifications (2001) - Caesar II Stress Analysis and PM for
provision of recommendations and construction drawings for the new ‘B’ Mill 14” Top Circulation Line Isolation Valves
installation and for the relocation of the 37 dia. Pressurization lines for both the ‘A’ and ‘B’ mills. Prepared a TSSA
Registration Package. 5% Sulphuric Acid Line Modifications (2001) - Hydraulic calculations for the 5% sulphuric acid
line modifications based on open channel water flow, and pipe sizing for drainage line from the new Turpentine Tank.
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1.2 - Industrial Projects (Other Industrial Clients)

Deodorizer Replacement, AMEC Minneapolis (2005) — PM for Canadian services and Caesar Il Stress Analysis of 16
pipes to review supports and loadings on the equipment at the new installation for the Cargill facility in Fayettevile, North
Carolina. Stress Analysis Mentor (2005) - Caesar Il Stress Analysis and pipe design mentor to an engineer in training for
the HBL Tank Vent re-location and gorator pump projects for Weyerhaeuser and the Pic Heater Modifications at Neenah
Paper. DNCG Project - Boise International Falls (2004) - PM representing the Thunder Bay office and HVAC lead. Caesar
Stress Analysis for piping and registration submissions. ClO2 Mixer Relocation — Kimberley Clark, Terrace Bay (2004)
- Caesar Il Stress Analysis for pipe modifications. Steam & Condensate Piping Modifications, TEMBEC Smooth Rock
Falls (2003) - PM and lead engineer for the steam and condensate energy conservation project at the Smooth Rock Falls
Division producing 8 D size Dwgs., 20 isometrics and 26 tie-in points. Ignitor Piping Review, Abitibi, Fort Frances (2003)
- PM to CAD new ignitor piping for boilers and calculated pressure drops to review piping sized by Babcock & Wilcox
(Contractor). Zinc Plant Pre-heater Ductwork Modifications, Falconbridge, Timmins (2003) - Caesar II Stress Analysis
and PM for the modifications to the Zinc plant pre-heater intake and exhaust, including specification of a universal joint to
reduce loading on the pre-heater exhaust nozzle. Sheeter Drive Modifications, Provincial Papers Inc., Thunder Bay,
2002: PM for re-design of the Drive Roll extended shaft and new bearing support and modification to the intermediate
support plate to allow the removal of the drive roll for maintenance purposes. Bark Boiler Conversion, Provincial Papers,
Thunder Bay, 2000: Sprinkler design concept for the preliminary design. Primary Knotters Rejects Dilution Line,
Bowater, Thunder Bay, 2000: Hydraulic calculations for the Dilution Line and verification of control valve inlet and outlet
pressures for the system modifications. Bedding and Unloading Plant Upgrade, Falconbridge, Timmins, 1999-2000:
HVAC and piping design for the upgrades to the bedding and unloading plant located 25 km east of Timmins, including
specifying make-up air units, unit heaters, infrared radiant heaters, exhaust fans, fume extraction, dust collection and dry
pipe sprinkler systems for the new galleries. MISA Chemical Dosing Modifications, Ontario Power Generation,
Thunder Bay, 1999-2002: PM for design of the Municipal Industrial Stream Abatement (MISA) Dosing system
modifications at the TBTGS, including specification of metering pumps, mixers and load cells. MISA New Recirculation
Line and Modifications, Ontario Power Generation, Thunder Bay, 1999-2001: PM for design of new recirculation line
for Ash Transport Water Treatment Plant for the TBTGS to eliminate effluent flowing back to the river under non-compliant
conditions. Prepared maintenance procedures and spare parts. James River-Marathon Pulp and Paper Mill, Marathon,
1997: Design of new steam heated make-up air unit and review of exhaust system for the renovated welding shop.

1.3 - Industrial - Studies

Sludge Tank Settlement Reduction, OPG, Thunder Bay (2006) — PM/study to ID options to resolve Sludge Tank
Settlement for the Ash Water Treatment System, £40% cost estimates. Effluent Leak Repair Options, MPI, Marathon
(2006) — PM/study to verify alternatives to resolve the effluent leak in the 32" HDPE pipe, including +40 % cost estimates.
Turpentine Tank Study — Bowater, Thunder Bay (2005) PM/mechanical/piping lead for conceptual study for a = 30%
cost estimate for the turpentine system. New Condensate Tank, Weyerhaeuser, Dryden (2004) PM/Caesar Il Stress
Analysis. Project involved photogrammetry/3D modelling to design the largest tank that would fit through a congested area,
process to verify size of tank required and revision of the P & ID. Ventilation Study — Ontario Power Generation,
Cameron Falls, (2004) PM/study to scope ventilation requirements to reduce the cutting fluid smoke in Machine Shop and
HYV improvements for the existing heating and make-up air unit, including cost estimates. Ventilation Study (Energy
Conservation) — Williams Mine, Marathon, (2003) Assisted the main lead to inspect the entire mine and prepare a study
recommending modifications to their ventilation systems and procedures that will save energy to reduce operating costs.
Turbine Study - Marathon Pulp Inc., 2003: PM for pre-feasibility study to determine whether the batch digesters can be
pre-heated with 50# steam (replacing 150# steam) to increase the amount of power generated by the turbines within an
attractive payback period. Payback was 3 years. Winder Shack-Lunchroom Study, Weyerhaeuser, Dryden, 2002: PM
for study to provide a + 10% cost estimate for a new building. Dust Collection Study, Weyerhaeuser, Dryden, 2001: PM
for study including options to reduce the amount of dust created by the existing broke transport system. Provided potential
designs to enclose the baler area and cost estimate. Air System Study, Abitibi Forest Products, Iroquois Falls, 2000:
Preliminary upgrade study for existing 150,000 CFM air unit. Proposed system consisted of a 50/50 glycol/water loop that
would provide both heating and cooling (using river water for heat rejection).

2 - COMMERCIAL EXPERIENCE
2.1 -NEW HVAC PROJECTS - PROJECT MANAGEMENT & DESIGN

Dorion Natural Ice Arena, Township of Dorion, 2001: PM & HVAC design concept , inc. heat recovery. KFC/Pizza Hut, Sioux
Lookout, 1999-2000: PM & HVAC design, including exhaust and tempered make-up air for the grease hood. All equipment propane
fired. St. Martin’s School, Thunder Bay, 1998-1999: PM & HVAC design, including energy efficient equipment (HRVs), and overview
of plumbing, sprinkler system design and site services. Mechanical construction budget was $2 million.
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2.2 - HVAC IMPROVEMENTS, PROJECT MANAGEMENT & DESIGN

FCR - Cayman Corporate Centre, Grand Cayman - Ministry of Tourism Fit-out (2004): PM and lead HVAC engineer for the fit-
out of the second floor including HVAC and sprinkler modifications to base bldg.; Ellesmire Britannia - Cayman Corporate Centre,
Grand Cayman, (2004): PM, reviewed HVAC Fit-outs on five floors and arranged Controls Completion, including remote
communication with BMS. AMEC designed original core HVAC and Controls systems; Dow Chemical Canada Inc., Thunder Bay,
2000: New exhaust ventilation and CO detection; Government of Canada (BLJC), 2000-2001: HVAC Improvements & site services
for 3 buildings; Old Fort William, Thunder Bay, 2001: HVAC Improvements; Nor’Wester View School, Thunder Bay, 2000:
Smoke dampers for attic ventilation.

Maintenance Garage, Thunder Bay Public Works and Residential Apartment, 1998 —1999: Make-up Air Unit and CO detection
equipment; First United Church, Thunder Bay, 1998: Free-cooling control for existing units; Port Arthur Curling Club, Thunder
Bay, 1998: Modifications to existing Trane HVAC units to provide additional ventilation during high occupancy; Dual Oil Fired Boiler
Replacement, Manitouwadge Community Centre, Manitouwadge, 1998: PM/design/tdr/inspections, inc. pipe modifications, new
chimney liner, breeching for boilers (2), chemical filtration and a new electric hot water heater; MNR Building, Atikokan, 1998: New
controls (Carrier VAV system), new humidification.

Hyatt Beach Village Hotel, Cayman Islands, 1997: Calculation of cooling loads and selection of make-up air and other air conditioning
equipment; Second Floor Office Renovations, Thunder Bay Airport, 1997: review of conformance of sprinkler system and HVAC
design; St. Patrick and St. Ignatius High Schools, Thunder Bay, 1997: New exhaust/ventilation HRVs (steam heated) and overview
of plumbing system for the existing labs, gas service; Ministry of Environment and Energy Lab (James Street), Thunder Bay, 1997:
CAD for office renovations; Port Arthur, Shopper’s Drug Mart, Thunder Bay, 1997 - HVAC Improvements. MNR District Office,
Nipigon, 1997: Commissioning inspection and provision of a detailed sequence of operation for controls retrofit.

2.3 - HVAC STUDIES

Energy Conservation Projects, Menasco Aerospace, Oakville, 1999-2000: Provided performance specifications to: retrofit the process
line electric steam boiler, convert heat ovens/degreasers to gas operated units, replace a HVAC unit variable inlet drive with a VFD and
provide a new Energy Management System (EMS) to control 10 make-up and heating/cooling units for an estimated operating savings of
8130,000.00/year; Fuel Cost Comparison Study and MAU Replacements, East Kenora District Housing, Sioux Lookout, 1999-
2000: Cost comparison study to determine optimum energy source make-up air units. Design of the most economical (in that time) oil
fired make-up air unit option, including an oil recirculation system, outdoor oil tank and controls; HVAC Study and Design,
Confederation College, Thunder Bay, 1999: Recommended the most feasible alternative for heating/cooling of the existing Student
Services building to be renovated into an office type occupancy, followed by design and site services.

2.4 - FIRE PROTECTION PROJECTS

Turbine Bearings - Marathon Pulp Inc. (2004) — PM to provide a drawing and a performance specification for a sprinkler system for
the bearings of the two turbines in the Turbine Room,; City of Thunder Bay, (Mar 2004 — Apr 2005): PM for design of new
Fire Pump installations and alternative scopes (such as pipe modifications) for all deficient buildings as a result of the
reduced pressure by changing from a dual source to a single source water supply system; City of Thunder Bay, 1999 - 2001:
PM for review of fire protection systems for 96 buildings, calculated water pressure requirements for each system and identified buildings
that will be in violation of fire code subsequent to the change to the proposed single source water supply, from the existing dual source.
Recommendations for water flow protocols; Dorion Natural Ice Arena, Township of Dorion, 2001 - Design of Fire pump and reservoir;
Caymans Corporate Centre, Cayman Islands, 1998 - Design of fire pump, jockey pump and controllers, sprinkler, standpipe systems
and fire extinguishers; Hyatt Beach Village Hotel, Cayman Islands, 1997 - Fire protection design/CAD, including sprinkler and
standpipe systems, fire hose cabinets and fire extinguisher selection;, Webequei Reserve, 1997: Supervision of the commissioning of the
newly installed Diesel Fire pump.

3 - TRAK ENGINEERING INC. (May 1996 - Mar 1997) - PM/Designer: Asset condition reports, and new town office

construction in Balmertown. Provided Stoichiometric calculations, burner selection, and determining payback periods for rotary dryer

alterations at Saskatchewan Minerals. Conducted energy saving study for a school. Assisted in Energy Conservation Training to the
maintenance staff for a school board. Drafting using CAD 13.

4 - TROW CONSULTING ENGINEERS LTD. (Jan 1991 - May 1996)

MECHANICAL PROJECTS - PM for Life Safety Retrofit at an old aged home, asset condition reports for schools, inspections to trace
the natural gas lines in 98 schools as directed by the Ministry of Consumer and Commercial Relations, supervision of contractors during
roof replacements at buildings, assisted in the preparation of specifications for new elevator installations, upgrades and maintenance
contracts.

ENVIRONMENTAL PROJECTS - Inspected (EPA certified) facilities for local school boards, government, municipalities, insurance
and reality firms, banks, hospitals, motels, shopping centres, fitness centres, libraries, etc. for asbestos-containing materials (ACM) and
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prepared site specific Asbestos Management Plans, conceived and conducted air monitoring and PCM analysis, provided site services for
lead abatement projects in schools, conducted in several Phase 1 and Phase 2 Environmental Site Assessments on commercial and
residential properties.
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