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Nexen Culture Moment

I collaborate within boundaries and align with the team to 

achieve superior results, and I share our successes and 

learnings.
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Balzac Gas Plant Location



• First discovery wells were drilled in 1956

• Balzac Gas Plant (BGP) was built in 1961 and expanded in 1967

• Processed over 3 Tcf of gas over its long & successful life

• Addition of Balzac Power Plant in 2001 sharing the same property

• In 2010 the decision was made to close and abandon the Gas Plant

• Shut-down initiated April 2011

• Abatement and Demolition 2012-2014
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Background



• Nexen is the working interest owner / operator (47%)

• Remainder of ownership shared with several minority partner companies
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Background



• Property is owned by the Balzac Gas Plant Partnership

• Sulfolane was never used at the facility

• Impacts are understood to be predominantly isolated to the property

• Groundwater impacts are thought to be manageable through soil 

remediation processes and selective exposure control

Left with an environmental liability currently estimated to be approximately 

1,000,000 m3 of impacted soil
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Balzac Gas Plant c.1961
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Balzac Gas Plant c.2011



Surrounding Area
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Balzac Gas Plant



We needed a long term strategy to create and maintain forward momentum in 

an era of fiscal constraint…

1. Regulatory: AER Requirement to Develop a Remedial Action Plan and to 

fulfill our duty to reclaim

2. Economic: Oil price crash of 2014 drove need maximize capital efficiency

3. Commercial: Partner constraints re. capital and resources Internal 

• Responsible Care

• CNOOC commitment to managing liability

• Ongoing Resourcing
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Drivers for Long Term Strategy



Problem: Find a process that would meet 3 key objectives:

• Create and maintain internal and Partner alignment;

• Develop a plan that is transparent, robust and well 

documented;

• Use a process that is repeatable, flexible and readily 

communicated.

Solution: Multi-Criteria Decision Analysis (MCDA)
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Long-term Strategy Objectives
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MCDA provides an evaluation of viable liability management strategies and 

options with associated timelines and budgets:

• Aligns with Nexen’s DA processes

• Identifies key decisions associated with the Balzac Gas Plant (BGP) using a 

transparent decision making process

• Facilitates stakeholder alignment and partner engagement

• Identifies viable liability management strategies and options with associated 

timelines and budgets

• Provides robust decisions to both internal and external stakeholders 

• Documents a process that provides for a high level of stakeholder engagement 

and facilitates communication

• Ensures decisions are applicable and appropriate in the current environment

• Creates a plan that is adaptable to changing conditions
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Strategic MCDA Process
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MCDA Process Flow



MCDA ACTIVITIES

Date Activity Objective

21/22-Oct-15 Nexen interviews Pre-Framing Interviews

22-Oct-15 Partner interviews Pre-Framing Interviews

8-Dec-15 Partner interviews Pre-Framing Interviews

9-Dec-15 Partner interviews Pre-Framing Interviews

16-Dec-15 Partner interviews Pre-Framing Interviews

21-Dec-15 Nexen review of interview material Re-Cap and Results

7-Jan-16 Pre-Framing Nexen Review Preparation & Technical Presentation Review

12-Jan-16 Framing Workshop Framing

27-Jan-16 Strategy Table Workshop Construct the Strategies / Options for Analysis

2-Feb-16 Strategy Table Re-cap and Partner Alignment Re-cap and Partner Alignment

3-Feb-16 Strategy Table Re-cap and Partner Alignment Re-cap and Partner Alignment

2-Feb-16 Strategy Table Re-cap and Alignment (Nexen) Re-cap and Partner Alignment

10-Feb-16 Strategy Table Re-cap and Partner Alignment Re-cap and Partner Alignment

17-Feb-16 Data and Criteria Validation Workshop
Validate Data Inputs (Costs, volumes etc.) and Performance 

Measure Criteria (Criteria and weighting)

22-Feb-16 Data and Criteria Partner Alignment (phone update) Re-cap and Partner Alignment

26-Feb-16 Data and Criteria Partner Alignment Re-cap and Partner Alignment

15-Mar-16 Commercial and Technical Partner Review Final Validation of themes, assumptions and criteria

24-Mar-16 MCDA Workshop Final Scoring and Weighting of Strategies

19-Apr-16 Results Presentation with Nexen Draft Results Review 15



Objective Statement

“Create a sustainable process and outcomes that enable Partner alignment 

and agreement which results in the efficient progression of the BGP closure 

program towards a defined end goal. Sustainable refers to the balance of 

economic, environment, social and technical drivers.”
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Decision Hierarchy

Givens

Focus

Tactical - Decide Later



Focus Decisions

• What is the pace of progression to complete remedial end point?

• What is the optimal spend profile?

• What is the end land use / end goal?

• What are our remedial end points/regulatory closure mechanisms? 

• What are viable soil remediation strategies?

• What are viable groundwater remediation strategies?

• How do we address McDonald Lake? (Receptor - not mgmt. area)

• How do we leverage current economic opportunities?

• If we tackle in pieces how would we address each differently?

• How do we prioritize (incl. risk)/sequence the remediation?

• How much residual liability are we willing to accept?

• How do we pursue sale of property? Is it feasible /achievable? 
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Strategy Table
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Strategy Table (example)



Strategic Themes

No. Theme Name Description

1 Greatest Regulatory Certainty
Excavate and dispose of all impacted soils, 3rd party 

landfill. Reclamation certificate.

2 A

Maximum Capital Efficiency

Onsite treatment – froth floatation, thermal desorption. 

Risk manage chlorides. Letter of comfort/remediation 

certificates.

B
Onsite treatment – froth floatation, aeration. Risk manage 

chlorides. Letter of comfort/remediation certificates.

C
Onsite treatment – soil mixing, aeration. Risk manage 

chlorides. Letter of comfort/remediation certificates.

3 A
Maximize Opportunity for 

Divestment

*Purpose built landfill. Risk manage chlorides. Letter of 

comfort/remediation certificates.

B
Purpose built landfill. Risk manage chlorides. Fill in South 

Pond. Letter of comfort/remediation certificates.

4
Lowest Feasible Annualized 

Effort
Maximize risk management, no regulatory closure.

5 Most Adaptable/Flexible

Slow-paced excavation and disposal of hydrocarbon and 

sulphur-impacted soil. Risk manage chlorides. Letter of 

comfort.

6 Maximize Social Licence
Combination of excavation  and disposal, in-situ thermal 

and electrokinetics. Reclamation certificate. 21



Criteria

Economic Criteria 
Workshop 

Weights (%)

Partner acceptance of cost and 

schedule
10

Spend profile / timing 3.5

PV capital and operating costs 10

Cost certainty / risk of cost 

variance
8

Present value of benefits 2

Net savings resulting from R&D 1

Regulatory effort required 3.5

Groundwater and Industrial run-off 

management during remediation
2

Total 40%

Environmental Criteria
Workshop 

Weights (%)

Residual environmental liability 10

Impacts/benefits to aquatic 

ecosystems/habitats (wetlands 

etc.) after remediation

0.7

Fresh Water Usage (re-

use/treatment) during remediation
0

Amount of waste created 0

Soil conservation 2

Land use requirement 0

Probability of further migration of 

contaminants
2.5

Criteria air pollutants ( VOCs) 0.7

Criteria air pollutants ( PM10 & 

PM2.5)
0.7

Greenhouse gas emissions 1

Probability of environmental 

incidents 
2.5

Total 20% 22



Criteria

Social Criteria
Workshop 

Weights (%)

Regulatory acceptance probability 10

Probability of onsite health and 

safety incidents 
2

Probability of offsite health and 

safety incidents 
2

Odour 1.2

Public nuisance (traffic) 1.2

Noise 1.2

Media attention 0

Probability of positive public 

perception of theme
1

Job Creation 0

Ability to develop new industry 

standards
1.2

Total 20%

Technical Criteria
Workshop 

Weights (%)

Partner acceptance (technical) 10

Proven and viable remediation 

technology
3

Technology availability 1.3

Availability of expertise 0

Guideline/ endpoint certainty / risk 3

Timeline certainty / risk 1.3

Flexibility (technical only) 1.3

Seasonality 0

Total 20%
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Options /  Evaluation Criteria

Theme 1:  

Greatest Regulatory 

Certainty

Theme 2:  

Maximum Capital Efficiency

Theme 3:  

Maximize Opportunity for 

Divestment /Asset Value

Theme 4:  

Lowest Feasible Annualized 

Effort

Theme 5:  

Most Adaptable / Flexible

Theme 6: 

Maximize Social Licence 

Criteria 

Subheading 
Considerations for Criteria

Significant 

Risk/Cost
Middle Bound

Max Benefit 

/Low Cost
Weight

Descripti

on 
Value Score

Descripti

on 
Value Score

Descripti

on 
Value Score

Descripti

on 
Value Score

Descripti

on 
Value Score

Descripti

on 
Value Score

Economic 40%

2 Spend profile / timing. Total annual spend over life of project (operating and capital costs summed year by year) 1 = high and fast 4 = Nexen spend plan 7 = low and slow 4%
Most expensive 

and short 

timeline

1 0.0

cost/timeline 

improvement over 

Nexen timeline

6 0.2

Theme reflects BAU 

spend plan (7-10 

yrs) - slight 

improvement

5 0.2
Lowest spend over 

longest time
7 0.2

regular, predictable 

costs
5 0.2

high cost/short 

time
1 0.0

3 PV Capital and Operating Costs Capital and Operating costs.  Discount rate assumed  5%. 1 = maximum 4 = Nexen estimate 7 = minimum 10% Most expensive  

by PV
1 0.1 as above 6 0.6 Per PV cost 5 0.5

3.5M for 10years, 

1.5M for 15 years, 

flare ++

6 0.6 by definition 4 0.4 close to maximum 2 0.2

4
Unit Cost Certainty / Risk of Cost 

Variance
Confidence in unit costs, volume estimates and time spans.

1 = High Uncertainty 

(cost,volume) long timeline

4= Medium Uncertainty (cost,volume) Mid 

timeline

7 = Low Uncertainty 

(cost,volume) short timeline
8% Confidence in 

unit cost 
7 0.6

multiple modes, 

one unproven
2 0.2

only risk is 

truck/contract, 

purpose built 

landfill

6 0.5 6 0.5 time 2 0.2
potential wide 

variety vendor, cost
2 0.2

5 Present value of benefits Revenues associated with commercial disposition of lands. 1 = min land/late
4 = 7-10 years for sale and total area of 

plant site minus South Pond.
7 = max land/early 2% Highest benefit 

value
7 0.1 upper end of range 5 0.1

Assume SP earlier 

than 5 years
5 0.1

Land cannot be 

reused
1 0.0

no benefit within 

time horizon
1 0.0 max value 7 0.1

6 Net savings resulting from R&D
Saving may result from R&D applied to remediation strategies, management of McDonald Lake and/or economic opportunities 

(e.g. grants,government programs)
1 = 0% of remediation costs 4 = 15% of remediation costs 7 =30% of remediation costs 1% No R&D 

Potential
1 0.0 ~20% 5 0.1 No true R&D 1 0.0 No R&D used 1 0.0 no r&d 1 0.0 no savings 1 0.0

8 Regulatory effort required.
Effort required to achieve approvals for remediation timelines, endpoint/closure mechanisms, treatment strategies, economic 

opportunites (e.g.R&D), end land use and residual liability, if applicable.

1 =High effort (eg.risk managed, 

purpose built landfill)
4 = central treatment facility permitting.

7 =Low Effort (eg existing third 

party landfill)
4%

Bedrock issues 

don't guarantee 

certainty 

7 0.2

will take a little 

effort for 

education, 

familiarization with 

tech

4 0.1

Difficult to obtain 

approval on 

purpose built 

landfill

1 0.0
High level of reg 

effort
1 0.0

high effort 

upfront, sustained 

effort

3 0.1

significant 

regulatory 

interaction

3 0.1

9
Groundwater and Industrial run-off 

management during remediation. 
Water management costs associated with remediation technologies (Not accounted for in current costs).

1 = surface water and g/w 

management long term

4 = moderate level of excavation, 

moderate time

7 = minimal excavation and 

management over short time
2%

Management will 

not be easy, lots 

of infrastrucutre 

and seasonality 

concerns

2 0.0

Higher effort 

required, 

numerous WM 

interfaces

2 0.0

Moderate 

excavation and 

timeline

4 0.1

Exposing minimal 

contaminant to 

environment; some 

monitoring req'd, 

BAU WM required.

4 0.1

number of small 

excav over long 

period, and routine 

work early days

3 0.1

management of 

sulphur treatment 

pad excavation, 

water extraction 

/inject

5 0.1

1
Partner acceptance of cost and 

schedule

Likelihood partners will agree to costs and spend profile associated with the theme, implies ability to assume associated cost 

burden over the life of the project. 
1 = No partners agree 4 =70% WI Agreement 7 = All Partners agree 10%

Not able to sell 

costs to 

management.

1 0.1
sell-able internally, 

time, cost
6 0.6

Assume purpose 

built landfill - has 

been arranged.

6 0.6
not acceptable 

internally
1 0.1

push to get it 

done, timelength 

too long, spend 

appropriate

3 0.3

little likelihood of 

acceptance 

internally

1 0.1

28%

Environmental 19%

7 Residual environmental liability Potential environmental impairment, after the remedial solution has been applied to an APEC.  

1 = highest liability >95% of 

regulatory follow-up (e.g. risk 

managed)

4 = <50% likelihood of regulatory follow-

up (e.g. letter of comfort)

7 = no liability or <5% likelihood 

of regulatory follow-up (e.g. Rec 

Cert.)

10%
Allcontamination 

removed from 

site

7 0.7 middle of the road 4 0.4

Leaving CL (2/3) 

portion of impact 

behind

4 0.4
All COPCs left in 

situ
1 0.1 Cl remains 4 0.4

uncertainty in 

residual (bedrock 

and soil)

5 0.5

10

Impacts/benefits to aquatic 

ecosystems/habitats (wetlands etc) 

after remediation.

Baseline is total wetland area - circa 2016 and current water body status re freshwater status compared to long term /end point 

after remedial options completed. Assumed all necessary surface water management activities will be completed to remain 

compliant with regulatory requirements.

1 = Reduced habitats, degraded 

quality (e.g. filling in of 

depressions/ wetlands - potential 

Cl flux)

4 = No improvement / Reduction from 

baseline

7 = Increased habitat / improved 

quality (e.g. improved state of 

low lying areas and ponds, 

isolate S-impacted run-off).

1%

Some 

improvement 

expected from 

removal of 

contaminants

6 0.0 some improvement 5 0.0
Backfilling South 

Pond
2 0.0

over 25 years 

sulphate impacts 

may increase

3 0.0

long span time too 

close can create 

negative 

conditions

4 0.0

expectation 

majority of 

contaminated mass 

removed in short 

period

6 0.0

11 Fresh Water Usage  during remediation. Water volume used and disposed or degraded as related to remedial options/process
1 = High  Consumption (e.g. 

froth flotation)

4 = Moderate Consumption (e.g. in situ, 

excavation)

7 = Minimal Consumption (e.g. 

risk managed)
0%

Dust control is 

major 

consideration

5 0.0

high water 

consumption 

(froth)

1 0.0
Re-use of onsite 

water
5 0.0

Minimal 

consumption
7 0.0

regular water usage 

over long span 

time 

6 0.0

dominant tech 

does not require 

fresh water

6 0.0

12 Amount of waste created
Industrial waste generated by remediation activity, building facilities, liners/pads etc. Does not include disposal streams(soils, 

debris etc) from existing site.

1 = Maximum (e.g. building and 

decommissioning additional 

temporary pads, facilities, liners 

etc)

4 = Moderate waste generation (e.g. 

combination of landfill and risk 

management). 

7 = Minimum (e.g. risk managed) 0%

Some waste 

generation 

resulting, no 

major 

consumable 

waste

6 0.0
most intensive 

from waste
1 0.0

Some waste 

generation 

resulting, no 

major 

consumable 

waste

6 0.0
Low waste even 

with monitoring
7 0.0 minimal waste 6 0.0

waste generated 

from 

decommissioning 

infra required

4 0.0

13 Soil conservation Assume replacement volumes for soils disposed offsite.
1 = Least conservation (e.g. 

maximum landfill use)

4 = Moderate conservation (e.g. 

combination of treatment onsite and 

some excavation)

7 =Greatest conservation (e.g. risk 

management/ in-situ, land /soil 

can be re-used)

2% Backfill 

requirement
1 0.0

second lowest use 

of backfill
6 0.1

Requires more 

backfill than 

removed.

2 0.0

Lowest volume of 

all themes, still 

requires backfill

6 0.1
excav and backfill 

volume
2 0.0

May need 

additional cover 

material for in-situ 

themal desorbtion

5 0.1

14 Land use requirement Net increase in disturbance - expected full timeline of project (inside/outside lease boundary)
1 = Maximum Disturbance (e.g. 

purpose built landfill)

4 =Moderate disturbance (e.g. treatment 

on site)

7 = Minimum Disturbance (e.g. 

risk managed)
0%

No external 

requirement, 

internal no 

impact

4 0.0 treat on site 4 0.0
purpose built 

landfill
1 0.0 By definition 7 0.0 no net increase 4 0.0

no off lease 

disturbance, 

sterilizes portion of 

site

4 0.0

15
Probability of further migration of 

contaminants
Offsite and DUA both during and after remediation

1 = High Probability >95% (e.g. 

maximum use of risk managed)
4 = 50% (e.g. combination of treatments)

7 = Low Probability <5% (e.g. 

excavation)
3%

Removal of 

Contaminants 

from site

7 0.2

Cl remain on site, 

some untreated 

hydrocarbons

2 0.1

Residual chlorides 

left behind and are 

mobile.

4 0.1 By definition 1 0.0

Cl remain in place, 

25 years to address 

hydrocarbons

2 0.1

uncertainty in 

residual (bedrock 

and soil)

5 0.1

16 Criteria air pollutants ( VOCs)
Treatment options - eg pollutants/emissions from allu (1-3), or in-situ/MNA (6-7) Pollutants may vary over the life of the project 

and / or based on intensity of activities.

1 = High VOC exposure pathways 

(e.g. excavations, allu bucketing, 

equip/truck intensity).

4 = Moderate VOC exposure pathways 

(e.g.combination of treatments)

7 = Low VOC exposure pathways 

(e.g. no excavation, minimal 

equipment)

1%
High 

trucking/excavati

on equipment

2 0.0

aerating, 

excavation, less 

trucking

1 0.0

More rapid 

excavations, many 

excavations

3 0.0 Some excavation 6 0.0

less intensity over 

time, smaller 

excavations

4 0.0
transportation 

related
6 0.0

17 Criteria air pollutants (PM 10 & 2.5)
Metric internally and federal reporting  (onsite/offsite dust sources) earthworks, trucking, trucking unpaved roads.  Truckin g and 

equipment tailpipe emissions. Pollutants may vary over the life of the project and / or based on intensity of activities.

1 = Maximum excavation and 

handling

4 = Moderate (e.g. combination of 

treatments)

7 = Minimal  excavation and 

handling
1%

High trucking, 

excavation, 

equipment

1 0.0

smaller total 

excavation, less 

truck traffic

4 0.0
Many excavations, 

plus high backfill
2 0.0

Some dust from 

current condition, 

no surface control 

over 25 years, 

power plant would 

be concerned over 

air quality

5 0.0

less intensity over 

time, smaller 

excavations

4 0.0 moderate trucking 5 0.0

18 Greenhouse gas emissions Onsite and offsite (social cost). Emissions may vary over the life of the project and / or based on intensity of activities.
1 = Maximum use of trucking 

and equipment. (e.g.excavation)

4 = Moderate (e.g. combination of 

treatments)

7 = Minimum use of trucking 

and equipment (e.g. risk 

management)

1%
Intensive 

trucking and 

equipment

1 0.0
combination 

treatments
4 0.0

High trucking, 

high 

excavation/machin

ery

2 0.0

Low 

trucking/equip, 

some excavation

6 0.1

moderate - high 

trucking, 

equipment

2 0.0 moderate trucking 3 0.0

22
Probability of environmental incidents 

(un-mitigated)
Incidents include:  Spill of materials onsite and offsite, releases chemicals, contaminated materials, water, emissions releases etc.

1 = High Probability of incidents 

(e.g. fuel spills, chemical spills, 

loadin/unloading)

4 = Combination of treatments

7 = Low Probability of incidents  

(e.g. -limited fuel, chemical use, 

minimal handling)

3%
High activity, 

equipment, 

people onsite

1 0.0
combination 

treatments
4 0.1

High amount of 

trucking, 

equipment with 

fuel tanking

2 0.1 By definition 7 0.2

equipment, activity 

intensity 

spreadover time

3 0.1

moderate 

trucking/excavatio

n

5 0.1

20%

Social 14%

19 Regulatory acceptance probability Likelihood of regulators accepting remediation action plan (RAP) based on theme.
1 = Low Probability of 

acceptance (e.g. <10%)

4 = Moderate (e.g. previous success 

record, with effort)

7 = High Probability of 

acceptance (e.g. >90%)
10% Residual bedrock 

effects
6 0.6

some risk as 

contaminants left 

behind

3 0.3

Difficulty of 

purpose built 

landfill approval, 

and Cl- risk 

management

2 0.2
Lowest of all 

themes
1 0.1

long time frames 

difficult to get 

buy-in

2 0.2

would require 

rigorous 

contingency 

planning

5 0.5

20
Probability of onsite health and safety 

incidents (un-mitigated)
Measured by onsite hours/effort based on Nexen TRIF.

1 = High Probability of incidents 

: significantly higher than Nexen 

TRIF

4 = Nexen TRIF

7 = Low Probability of incidents : 

signifcantly lower than Nexen 

TRIF

2% High activity, 

exposure hours
1 0.0

labour force 

required
2 0.0

Magnitude of 

onsite machinery, 

volumes of soil 

handling, buried 

infrastructure 

presence, landfill 

construction

2 0.0

Exposure related to 

people coming on 

site and conditions 

on site over 25 

years (flag as risk -

due to time)

4 0.1

lower workload 

than now, 

consistent work 

and workforce

4 0.1
technically 

complex
3 0.1

21
Probability of offsite health and safety 

incidents (un-mitigated)

Measured by heavy haul trucking/transport time and distance based on heavy haul  Canadian Statistics (250k m3) 

-fatalities(public): 0.4/100M km

-injuries(public): 34.17/100M km

1 = High Probability of major 

injury incidents

4 = Statistical parity for major injury heavy 

haul trucking accidents

7 = Low Probability of major 

injury incidents  
2% High truck miles 1 0.0 lower km trucked 4 0.1 by trucking km 3 0.1

Lowest offsite 

activity
7 0.1 higher truck kms 2 0.0 moderate trucking 3 0.1

23 Odour
Measured by potential sources(e.g. excavation, allu buckets) and proximity to social receptors. Odour emissions may vary over the 

life of the project and / or based on intensity of activities. 

1 = High Odour exposure 

pathways (e.g. excavations, allu 

bucketing, equip/truck 

intensity).

4 = Moderate VOC exposure pathways 

(e.g.combination of treatments)

7 = Low Odour exposure 

pathways (e.g. no excavation, 

minimal equipment)

1%
Excavation will 

release odours, 

no management

2 0.0
excavation and allu 

bucketing
1 0.0

More rapid 

excavations, many 

excavations

3 0.0
Not currently a 

major source
7 0.1

excavation/activity 

over time, reduced 

intensity

4 0.0

controls in place, 

sulphur block still 

removed

6 0.1

24 Public nuisance (traffic) Congestion - roads connected to existing high traffic network, incremental increase may be limited. May include road damage.
1 = Maximum use of trucking 

and equipment. (e.g.excavation)

4 = Moderate (e.g. combination of 

treatments)

7 = Minimum use of trucking 

and equipment (e.g. risk 

management)

1% high traffic 1 0.0 lower km  5 0.1 by truck kms 3 0.0 limited activity 7 0.1
intensity reduced 

over time
4 0.0 moderate trucking 4 0.0

25 Noise
Based on sources of noise - eg trucking/loading, excavation equipment, etc. Noise emissions may vary over the life of the project 

and / or based on intensity of activities.

1 = Maximum use of trucking 

and equipment. (e.g.excavation)

4 = Moderate (e.g. combination of 

treatments)

7 = Minimum use of trucking 

and equipment (e.g. risk 

management)

1%
Activitiy, 

equipment and 

trucking

3 0.0
equipment noise, 

allu buckets
2 0.0

High volumes of 

onsite traffic and 

offsite trucking; 

but lower than 

Theme 1, over 10 

years

4 0.0 limited activity 7 0.1
intensity reduced 

over time
4 0.0

moderate 

equipment/truckin

g

5 0.1

26 Media attention
Target is no unsolicited media - confirm overlap with other social proxy measures  - does not include incident or nuisance related 

events.   Examples can include - time /progression concerns, awareness of site activities, political drivers etc

1 = Negative media attention 

results in significant 

management attention.

4 = Short term resulting in minimal day, 

management attention.

7 = Positive media attention 

results in improved ability to 

obtain approvals and execute 

project.

0%
anticiapate some 

positive 

perception for 

clean-up activity

5 0.0 neutral 4 0.0

Trucking, media 

attention at BGP 

site, along route, 

and at landfill site

2 0.0

Has potential for 

media, increases 

over time

3 0.0
unlikely to attract 

attention
4 0.0

in-situ/benign 

technologies 

should provide 

some positive 

response

5 0.0

27
Probability of positive public 

perception of theme

Should not duplicate media attention, incidents, nuisance etc other levels of government may be stakeholders - inform and 

awareness.

1 = Negative public perception 

results in additional mangement 

attention to achieve approvals 

and execute project.

4 = Short term resulting in minimal day, 

management attention.

7 = Positive public perception 

results in improved ability to 

obtain approvals and execute 

project.

1% similar to media 5 0.1

still leaving 

contaminant 

behind

3 0.0

Negative attention 

from siting of the 

landfill

2 0.0
Perception of 

doing nothing
1 0.0

long term 

perception
3 0.0

uncertainty in 

response
5 0.1

28 Job Creation 
Direct partner and third party contracting. Job creation may vary over the life of the project and / or based on intensity of

activities.

1 = Job Reductions in local / 

regional area

4 =Moderate job creation (combination 

of treatments)
7 = Significant job increases 0% labour intensive 7 0.0

less labour, longer 

term
4 0.0

Trucking, volumes 

of excavations, 

landfill

7 0.0

Minimal 

operations, 

management, some 

work

2 0.0 neutral 4 0.0

limited 

opportunities 

compared to 

combined efforts

3 0.0

29
Ability to develop new industry 

standards

The potential for new industry standards may arise as related to closure mechanisms(e.g. C.I., letter of comfort), remediation 

strategies, economic opportunities (e.g. R&D), residual liability levels/acceptance, commerical property development and deliver

industry/societal benefits.

1 = No Ability 4 = Moderate Ability 7 = Maximum ability (e.g. ) 1% no change 1 0.0

letter of comfort 

and other push 

regulator

5 0.1

Breaking up 

property, looking 

for rem certs, 

however been 

done under 

different 

government 

agencies, industry

4 0.0

Assuming approval 

- significant new 

precedent

4 0.0
RM for Cl, letter of 

comfort
4 0.0

New technologies 

at large scale
5 0.1

20%

Technical 27%

31
Proven and viable remediation 

technology
Track record of technology, boundaries range from commericalized and established in oil and gas to R&D status.

1 = Technology is still in R&D 

phase; not commercialized

4 = Commercialized but not yet applied in 

Alberta

7 = Commercialized and 

routinely applied in Alberta
3% well established 

method
7 0.2

froth flotation 

accounts for only 

small volume (if no 

FF- then 7)

5 0.2

Existing 3rd party 

l/fill would be best, 

but uses RM and 

scale of Cl, 

6 0.2
At this scale, 

number of COPCs
2 0.1 by definition 7 0.2

tech is applied, 

Scale is the issue
2 0.1

32 Technology Availability Ability to access, install and implement technology within timelines associated with theme.
1 = Not currently availability in 

Alberta

4 = Available in Alberta but not routinely 

applied

7 = Available and routinely 

applied in Alberta
1% established 7 0.1

froth flotation 

accounts for only 

small volume (if no 

FF- then 7)

5 0.1
Excluding 

regulatory effort
6 0.1

Not applied at this 

scale
4 0.1 by definition 7 0.1 per definition 4 0.1

33 Availability of expertise Likelihood option will require signficant partner and third party expertise.
1 = Not currently availability in 

Alberta

4 = Available in Alberta but not routinely 

applied

7 = Available and routinely 

applied in Alberta
3% highly available 7 0.2

froth flotation 

accounts for only 

small volume (if no 

FF- then 7)

5 0.2 Readily available 7 0.2 Expertise available 6 0.2 by definition 7 0.2 limited expertise 4 0.1

34 Guideline/ Endpoint certainty/ risk Probability of achieving the stated end point associated with theme.
1 = Probability of achieving 

endpoint is low

4 = Method proven to achieve endpoints 

in other jurisdictions; however, Alberta 

examples are not available

7 = Method routinely applied in 

Alberta and many examples of 

achieving stated endpoint

1%
achieves end 

point in short 

time

7 0.1
still some risk, 

leaving Cl behind
3 0.0

Material left 

behind, difficulty 

achieving end 

point, partitioning 

of site may vary 

progression/end 

point success

4 0.1
Difficulty in 

reaching end point
1 0.0 timelines 3 0.0

lack of SME 

certainty
1 0.0

35 Timeline certainty / risk
Probability of achieving remediation success within theme timelines and with assigned technologies once regulatory approval is 

obtained.

1 = Probability of meeting 

timeline is low

4 = Timeline achieved on projects in other 

jurisdictions; however, Alberta examples 

are not available

7 = Timeline routinely achieved 

in Alberta
1% known methods 7 0.1

allu bucketing,FF 

and RM have 

timeline 

uncertainties

3 0.0
Risk is Cl 

management
5 0.1

Loss of control of 

site due to City of 

Calgary growth

2 0.0
moderate pace 

assures completion
7 0.1

in situ technologies 

uncertainty relative 

to scale and 

timelines

1 0.0

36 Flexibility (technical only) Ability to adapt to changing technical circumstances throughout the life of the project.

1 = Not adaptable to changing 

technical, circumstances (e.g. 

high upfront commitments, 

significant infrastructure 

required)

4 = Adaptable to changing technical 

7 = Adaptable to changing 

technical, circumstances (e.g. low 

upfront  commitments, little or 

no infrastructure required)

0%

some risk due to 

planning 

requirements, no 

major infra 

commitments

4 0.0

upfront investment 

in onsite infra, 

approval process

2 0.0

Purpose built 

landfill can handle 

wide variety of 

waste streams and 

volumes well, risk 

mgmt of Cl- is 

flexible

6 0.0 Highest flexibility 7 0.0 by definition 7 0.0
Upfront costs and 

infrastructure
1 0.0

37 Seasonality
Seasonal water impacts, management, efficacy of certain technologies across seasons, resulting in exposure to cost and schedu le 

impacts.

1 = Method is strongly 

dependent on seasonality

4 = Method has some dependence on 

seasonality

7 = Method is independent of 

seasonality
0%

timelines & 

volumes and 

water 

management 

issues

2 0.0

water/freezing 

impacts process -

risk is moderated 

by 10 year 

timeframe

2 0.0

Key issue is road 

bans, water 

management on 

site at certain times

4 0.0 Highly flexible 7 0.0 by definition 7 0.0

seasonal variation 

can radically alter 

system 

performance

3 0.0

30 Partner acceptance (technical) Partners agree with applicability or appropriate use of of technology to APEC.site at scale. 1 = No partners agree 4 =70% WI Agreement 7 = All Partners agree 10%
Scale of 

excavation 

required.

1 0.1

concern on volume  

- allu bucketing, 

uncertainty 

(subject to -

concentrations are 

reasonable)

5 0.5 internal acceptance 6 0.6
unlikely acceptable 

internally
2 0.2

acceptability 

internally
6 0.6

litlle or no 

confidence 
1 0.1

20%

Totals and Ranks 100%

Unweight

ed Total 142 135 142 157 149 137
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MCDA Results

Workshop Weightings
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Strategic Themes

Theme MCDA Scores - Workshop Weighting Scheme

Workshop Weighting % 

by Category

Economic 40%

Environmental 20%

Social 20%

Technical 20%
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Key Trade Offs
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Strategic Themes

Theme MCDA Scores - Workshop Weighting Scheme

Themes 1 2B 3A 3B 4 5 6

Significant 

benefits

• Unit Cost

Certainty

• Regulatory 

Effort 

Required

• Residual 

liability

• Regulatory 

acceptance

• Proven & 

viable tech, 

expertise

• Spend profile

• PV Capex/Opex

• Partner 

acceptance (cost)

• Soil conservation

• Partner 

acceptance 

(technical)

• Proven & viable 

tech, expertise

• PV Capex/Opex

• Unit Cost

Certainty

• Partner 

acceptance 

(cost)

• Partner 

acceptance 

(Technical)

• Unit cost 

certainty

• PV benefits

• Partner 

acceptance 

(cost)

• Proven & viable 

tech, availability, 

expertise

• Partner 

acceptance 

(technical)

• Spend profile

• Probability of 

enviro incidents, 

offsite H&S 

incidents

• Odour

• Public nuisance

• Noise

• Proven & viable 

tech, availability, 

expertise

• Timeline certainty

• Partner acceptance 

(technical)

• Spend profile

• PV Capex/Opex

• PV benefits

• Benefits to 

aquatic 

ecosystems

• Further 

contaminant 

migration 

probability

• Probability of 

enviro 

incidents

• Regulatory 

acceptance

Significant 

Risks

• Spend profile

• PV 

Capex/Opex

• Partner 

acceptance 

(cost)

• Probability of 

enviro/H&S 

incidents

• Partner 

acceptance 

(technical)

• Unit cost certainty

• VOCs

• Odour

• Further 

contaminant 

migration 

probability

• Probability of 

onsite H&S 

incidents

• Regulatory effort 

required

• Regulatory 

acceptance

• Probability of 

onsite H&S 

incidents

• Soil conservation

• Probability of 

positive public 

acceptance

• Regulatory effort 

required

• Impacts to 

aquatic

ecosystems

• Soil conservation

• Regulatory 

acceptance

• Probability of 

enviro/H&S 

incidents

• PV Benefits

• Regulatory effort

• Partner 

acceptance 

(cost)

• Residual liability

• Regulatory 

acceptance

• Partner 

acceptance 

(technical)

• Unit cost certainty

• PV benefits

• Soil conservation

• Further 

contaminant 

migration 

probability

• Regulatory 

acceptance

• Spend profile

• Partner 

acceptance 

(cost)

• Partner 

acceptance 

(technical)

• PV 

Capex/Opex

• Unit cost 

certainty
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MCDA Results

All Weighting Schemes

Category
Workshop 

Weightings

Workshop 

Weightings –

No Cost

Social / 

Environmental

Only

Voted 

Categories
Voted Criteria Objectives

Economic 40 32 0 40 58 42

Environmental 20 23 50 19 28 12

Social 20 23 50 15 11 29

Technical 20 22 0 26 3 17
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Value Index

MCDA Score vs PV Cost

• Charts show value (MCDA 

score) generated per $MM of 

PV cost

• Themes 2B, 3A, 3B and 4 all 

show high value relative to 

their cost

• However, Theme 4 is the 

lowest scoring theme. 

Themes 2B, 3A or 3B have 

small incremental cost 

increases, but will generate 

large increase in overall value
1

2B

3A

3B

4

5

6
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Weighted (No Cost) MCDA Score vs. PV Cost

 1:  Greatest Regulatory
Certainty

 2B:  Max. Capital Efficiency

3A:Max. Opportunity for
Divestment

 3B:  Max. Opportunity for
Divestment

 4:  Lowest Feasible
Annualized Effort

 5:  Most Adaptable /
Flexible

 6: Maximize Social Licence
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Conclusions

• Maximize opportunities for divestment of BGP lands

• 10 year time frame maximum (active remediation)

• Risk manage chloride impacted soils 

• Maximize regulatory engagement to align on closure efforts

• End land use will be Industrial
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18 Month Road Map

Proposed Activities (MCDA Recommendations)

• Landfill Study

• Froth Floatation Feasibility Study

• Divestiture Investigation

• Remedial Technology Evaluation
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Long-Term Road Map

31

2011-15

• Plant Closure

• Shutdown

• Decommissioning

• Sulphur Base 

Pad removal

• Comprehensive

Phase 2 ESA 

• McDonald L.

monitoring

• Regulatory

and 

stakeholder

engagement

Pre 2011

• Selective

excavation

and landfill

of ~150,000m3

contaminated

soil 

• Soil and

groundwater

monitoring

• Site-specific

liability

assessment

2016-17
• BGP MCDA
• Approval renewal
• Flare Area

containment
• Surface Water/GW

Interaction
• Remedial 

planning
• RAP prep/

Submission
• Detailed project

execution
planning

• Selective soil 
remediation

• Regulatory and
Stakeholder
engagement

• Engineering/
commercial studies

2018-27
• Key contracts

awarded
• Landfill/treatment

pad construction
• Active 

site remediation
• Regulatory and

stakeholder 
engagement

• Risk management
and monitoring

• Divestiture of 
portions of Site

• Reclamation 
Certificates and/or 
letters of comfort 
for portions of Site

2028-53

• Active 

remediation

concludes (‘28)

• Final

Reclamation

Certificates

and/or

letters of

comfort

issued (‘33)

• Final land

divestments

• Long term

monitoring of

risk managed

areas



• Partner alignment

• RAP submitted and under review

• Long-term strategy approved by Nexen Executive and Partners

• Informed subsequent long term strategy for BAR Field

Outcomes
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QUESTIONS / 

DISCUSSION
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