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Presenter
Presentation Notes
Presentation of GolderSET:



“The sustainability decision support tool developed by Golder is a multi-criteria analytical tool to diagnose the strengths and weaknesses of a project with respect to the environmental, social, and economic dimensions. This tool, called GolderSET, allows for the comparison of different options on a balanced, impartial, and comprehensive basis.  As such, it can help identify optimal solutions for decision-making based on the principles of sustainable development. This sustainability analysis results in a so called “triple-bottom-line” assessment, expanding the traditional analytical framework to take into account environmental and social performance in addition to financial performance.”



We at Golder have been involved for quite some times now in the challenge of embedding SD principles into projects thanks to our customers who have the desire develop new ways of conducting business, in line with the imperatives of SD.



Also, as you might well know, Golder has been involved in the mining industry since our beginning in the sixties and today, it is one of our major market sector, worldwide.



Sustainability Decision Support Tool (SDST) called the Golder Sustainability Evaluation Tool, or simply GolderSET. 

http://www.dtsc.ca.gov/

Qutline

Business Drivers for Sustainable
Development

Description of GolderSET-SR

Compatibility with the U.S. EPA
Guidelines

Case Studies

Implementation and Benefits



Context

Economist

The good company

A sceptical look at corporate social responsibility

Sustainability issues are becoming more complex and
Increasingly unavoidable

Rising scrutiny and growing expectations from civil
organizations, regulators and investors

Businesses need to find ways of managing their risks
and grasping new opportunities arising from the
Imperatives of sustainability
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The concept of SD stems from the unequivocal realization that economic development must now be undertaken in a way that respects the integrity of the environment and promotes social equity; it’s Profit, People and Planet.



But translating that definition into concrete actions is not easy. SD issues are increasingly complex and interconnected. 



Because those issues are so serious, the rising scrutiny from CSO, regulators, and more & more, some investors renders the issue of SD increasingly unavoidable for corporations around the world, and the mining industry is no exception to this shift.



The heat is on, and that led us to a first OPEN question: 

SEE TEXT

    


Translating Policy Into Action
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On one hand, there is increasing pressure from various stakeholders to move forward with sustainability actions, in a context where the issues are becoming extremely complex to manage.



On the other hand, many resources, ranging from principles, to guidelines, best practices and indicators have been or are being developed to tackle those issues. The problem is that they are numerous, but not necessarily applicable at ground level.



It is a complex process to select whatever resources that will be meaningful in embedding SD principles in operations and in projects to actually make a difference where it counts the most.



Our experience on various projects has led us to witness and face this dynamic in which a company can be overwhelmed  by the issues.
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= GolderSET was designed to bring Sustainable

Development at the operational level so that business can
“Walk the Talk”

= Measuring sustainability of a project

= Balanced, impartial and comprehensive, yet simple to use
= Maximizing efficiency

= Convincing demonstration to stakeholders & regulators

= Transparency of the decision process

= Corporation’s requirements :

« Transparent decision tool
¢ Tailored to their activities
* Measure direct and collateral impacts and benefits

 Reduce overall economic impacts through 5
° re-engineering
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We ended up developing a semi-quantitative, multi-criteria decision support tool based on the principles of SD that can be used to evaluate different options that are under consideration for a specific project. It is a tool so that business can walk the talk when investing in a project.



We provide an architecture which can then be customized to the project’s context, taking into consideration local specificities, the Corporate SD priorities, as well as economic and technical/technological aspects.



The framework allows for a balanced and comprehensive assessment, yet it is easy to use and to refer to.



In its simplest form, it really is a sustainability checklist that can be used at the project level to verify that SD considerations have been taken care of.


GolderSET-SR — Concept for the SD tool

MCA THAT MEASURES THE IMPACTS
WITH INDICATORS

Multi-Critera Analysis Tool (MCA) :
= Structured system for ranking alternatives
= Score from 0 to 100 and weight from 1 to 3
= Results are given by triangular representations

= Indicators related to three dimensions:
=  Environmental
= Social
= Economical

= Indicators developed from il ' L "'-;"
=  Global Reportlng“'lnltlatlve (GRI, 2006)

. FIDI(§“ProlectSuS”eamablllty Management* U|de (PSM, *
2004 X

= Corporation’s documehts )

¢
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I’ll be showing you the tool on the next slide. But basically, it is an analytical framework that is used to evaluate and compile impacts. It is referencing to the GRI, FIDIC, as well as industry specific indicators.



Impacts to be evaluated correspond to various indicators that can be categorized into 1 of the 3 dimensions of S: EC, SO, ENV.



A fourth dimension, to take into account technical and technological considerations can also be included in the assessment, if technical/technological uncertainties are a major aspect of the project, in which case we should make sure that those considerations are not overshadowed by SD aspects alone.






GolderSET-CN-SR : Main Components

GolderSET has 4 main components:

Indicator Descriptions . List of indicators to measure the
impacts of the project

= Project Description : Comprehensive site description and
Impact assessment for each dimension of sustainability

= |nput Data and Results : Sustainability scores for all the

Indicators and results of the evaluation

= Quantitative Indlcators Certain |nd|cators are quantltatlve
and input into the MCA -

;'-.»; -'u
-
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I’ll be showing you the tool on the next slide. But basically, it is an analytical framework that is used to evaluate and compile impacts. It is referencing to the GRI, FIDIC, as well as industry specific indicators.



Impacts to be evaluated correspond to various indicators that can be categorized into 1 of the 3 dimensions of S: EC, SO, ENV.



A fourth dimension, to take into account technical and technological considerations can also be included in the assessment, if technical/technological uncertainties are a major aspect of the project, in which case we should make sure that those considerations are not overshadowed by SD aspects alone.






alh

-nt ‘Measuring Impacts - Indicators

GOAL THEME INDICATOR INDICATOR DESCRIPTION SCORING SCHEME REFERENCE | CODE
0 = Riskis not managed
50 = Some soils at risk are rehabilitated

Assesses the reduction of the risk due to soil
Soil Quality contamination. Not applicable if thereareno | 90 = Risk managed in place - ENV-1
soils exceeding applicable criteria on site.

100 = All soils are rehabilitated

0 = No intervention on affected groundwater presenting a
Evaluates the efficacy of the option in risk
Rehabilitation of dealing with groundwater presenting a risk to 50 = Partial containment or rehabilitation of affected
Affected Media Groundwater Quality receptors or potential migration. Not ~ groundwater presenting a risk - ENV-4
applicable if there is no exceedance in
applicable criteria. 90 = Management of affected groundwater presenting a risk
100 = Complete rehabilitation of affected groundwater
0 = Noremoval
Assesses the recoverable and mobile free | |
Water i 50 = Partial removal
Free Product product (LNAPL or_DNAPL) tha}t will t_)e ‘ _ _ ) ENV-5
managed by the option. Not applicable if 90 = Free product is not mobile and presents no risk
there is no free product on site. 100 = Complete removal of mobile and recoverable free
~ product
A normalized score is derived based on the amount of
Reduction of Water Water Usage Measures the depletion of a water source water used by the different options. The option with GRI-G3 (EN8), ENV-7
Usage 9 during the course of the rehabilitation project. the lowest level of water consumption gets 100 and the | FIDIC (EN-13)
worst option gets 0.

[ i, NS AP - N s
= All indicators are categorized in one of the three

dimensions of sustainability (economic, social &
environmental)

= Scoring methodology and references are
iIncluded here 8
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So this is a quick zoom on what the indicator description sheet looks like. This is your first step.



Indicators that are material, tangible to the projects are listed here and their corresponding grading schemes that will be used during the evaluation process are defined.



Note that a technical dimension to reflect technical of technological concerns can also be added to render the evaluation even more integrated.



This table can be generic for different types of activities, so you don’t need to fill it up for each new project.


ENVIRONMENTAL ASPECT

List of indicators in the tool

SOCIAL ASPECT

VV VYV V VVVVY

A\

YV V V V

Soil Quality

Sediment Quality
Groundwater Quality
Surface Water Quality

Water Usage

Soil Vapour Intrusion
Free Product

Drinking Water Supply
Off-Site Migration

Short and Long Term Impactg
on Biodiversity and Species
Status >

Short and Long Term Impacts
on Habitat and/or Land Use

Greenhouse Gas Emissions
Energy Consumption
Wastes

Hazardous Wastes

VVV V VYVVVY

Public Safety >
Worker's Safety
Duration of Work >

Quality of life (During the”
Project) >

Reuse of the Property by»>
the CN

Use for the Public >
Cultural Heritage

Local Job Creation &
Diversity

Response to Social >
Sensitivity

Standards, Laws &
Regulations

ECONOMIC ASPECT

Net Present Value of
Options’ Costs

Potential Litigation
Financial Recoveries
Environmental Reserve

Train Service Reliability &
Performance

Economic Advantages for
the Local Community

Reliability (Maintenance
and Repair)

Technological Uncertainty



- e =
Site
Description

Qﬁ-nent . Site & Options Description

— )

OPTION 1 OPTION 2 OPTION 3 OPTION 4 OPTION 5 WEIGHT
Refer to Figure 1for VELL-BASED IN-SITU
Site Plan. Referto | INTERCEPTOR | INTERCEPTOR | MULTI-PHASE HYDRAULIC TREATMENT
List of References SUMPS TRENCH EXTRACTION BARRIER ¥iA
below. OXYGENATION

EHTIROHHENTAL ASPECT \.

In qanaral, 3 mof coarrs Fill ara

ebservedover ftdil'\l!oldlmﬂ%lﬁ# Suwilmtl‘ 1‘-50&# Mars than $00 af s
bedrock. Hydracarkonimpacwr are recentingarick uill be

= Haorail romae diation i Horsil ramasdistianir - L = Horsil ramas disvian ir proventing s rickugibs Waoight of 1bscaurs of
rypically procent near the uater table remediated by thir options

Zwil Cumalinvy g pravided viavhis aptian provided viathir aption 2 pravidsdviathir sption remediatedbythichprion | lowimpact af affecned
whichfluctuater rearanally nearthe thrauqhthe extractionof e i :
5 . |(Scara -0 (Feors-0) (Score-0) viabioremadiationl( S care railr.
averburden-bodrockinterfacs. Sail wapours and fres phars «68)
remediation ir nat a prianity ot this (Scare=33)

ption
Sadimsnt Harsdiment are provent atorinthe AS S eS S m e n t

Hat applicoble ar thore w norediment w prorent at arinthe viginity of the yard (S<ace - HA)Y Waight - Hi

Gualivy immediate vicinity of the yard, & R k .

SO0CIaAL ASPECT

:.:u:::l:-:iuiliu-uom: Weight af 1applicd due
Luwcal Raridant e BRAVEINIMEAIIREN | e anticipatedimpacton | Heanticipated impactan g : _ . Mo anticipatedimfacton |talouimpactrincarite

Safat 4 lacal reridenir ar the impacted areais AL iy (S . h iy (S _ |Meantizipatedimpactonthe] Meanticipatedimpacton o ity (8 B cotedinindartrial
sl himited tathesite andrinde thesiteir e ] commanity (Scare - 100)  [the community (Scars - 100) e oo o
Quality of Lifs [ ™" : : 100) 1003 & o 100} restar uith faulosal
lozatedinaprimarily s
sammersialfindurtrial area. . )
Weights
ol-gi--to

Femedial activitior are not Hoantizipatedrickte Hoanticipatad rirk te M aniicipated rirk tn Hasshisig-sta-drirkin Ho anticipated frk ta

antigipatediaprerent arick te uarkers. the clhient- warkers, the client- Tl P ifi P i workerr, the clfnh- Wai i Ii
Warker Safsty warker H&S. Allthe chiont and specific HES traininq s specific HES trainingir u.rh;rp.‘l .". ST u"h"'.‘ .". S specific HES trailflingir ~ s '. 3"'; '.‘

= H&S training i mandatory | HES treining ir mandatory ringe HES i apriority.
contractriaff roquiredvatake the mandatary (Seore - mandatory (Seare - (Seors - 100450) (Score- 100450) mandavary (Scfrs - —

hienterpecific HES vraining. fiha5i) 1dde5d) Tohe50]

ECOHOHIC ASPECT
The capital cart for this
aption dependr anthe

numberof extraction - Weiqht of 3 applicd

Eaivisl Gapital | (Copitel suitswrs dopssriiny on the rumpriertalled and cauld Aariale-ad lniial sepinal Articipatedinivial capival | Anticipatedinivial capival Penidipsted ininlaiiapivel rimce onrtir key

Cark sption and range From $175,000 ks cark of §400 000 (Scare - cart af $175,000 (Reore - i P
. ranqefram $50,000 k0 cartof §550,000 (Scers - 45)] cart of $175, 000 (Score - 90| carsiderationinithe
Hadsratine $550,000 $500,000 or mors sver tha £0) #0) roctionof anaption.
Iif & of the praject (Scare -
&)

Lo Ananwal
Oparatine, Annual mperation andmai s | B | atingoartof | Annual operating cort of fnnusl sperating cartof Ainnual opsrating cort of Annusloperating

= Comprehensive site description and impact
assessment for each dimension of sustainability

Weightaf 3 applicd

rinoe anrkis ke
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Once you’ve identified your indicators, you move on to the site and option description sheet. This is your second step.



That’s where you first describe you project with respect to all the indicators so that critical aspects can be determined.



Following the site description, the scenarios can be identified, in this particular case, up to 5 options are included. For each option, the impacts will be assessed in relation with the indicators and site descriptions.



A weight can then be assigned for each factor, reflecting the fact that the relative importance of some factors may vary within each dimension.










3rd Component : Input Data and Result

Sheet

INPUT DATA

ENVIRONMENTAL ASPECT Option 1 Option 2 Option 3 Option 4 Option 5

Snil malitvw

Scoil Quality Imprcvemanfl
Sediment Quality

Sediment Oualitwv Imﬁrovementl NA l NA || NA I NA I NA ﬂ NA
Water
Groundwater Quality Improvement 0 33 66 33 66 2
Free Product Removal 33 33 100 33 66 3
Surface Water Quality Improvement 0 0 S0 30 50 1
Responsible Water Consumption 100 100 50 100 0 1

WEIGHTING FACTOR

= Sustainability scores for all the indicators are
entered into the input data sheet, for each
dimension of sustamable development

11
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So here, I’m just zooming on the main interface, where the rankings for each options are presented.  The SD evaluation is compiled from this window. 



Here, we see information pertaining to the environmental dimension, but the same information is presented for the social and economic aspects.


nt : Input Data and Result Sheet

 Highest performance in each dimension
 Balanced performance between all dimensions

« Local specificities and objectives must also be
considered in selecting the option

RESULTS - OPTION 1 RESULTS - OPTION 2 RESULTS - OPTION 3

ENVIRONMENT 47% ENVIRONMENT 51% ENVIRONMENT 69%

SOCIETY 50% SOCIETY 63% SOCIETY 94%

ECONOMY 55% ECONOMY 55% ECONOMY 60%

Environment

0w Environment

100

Environment
100 5

AT VA

Economy Society

Economy Society

12
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The end result is the compilation of the sustainability performance.



The 3 axes of the triangle present the performance of an option with respect to the 3 dimensions of SD.



Under normal circumstances, the optimized SD approach would be determined by the bigger, most balanced triangle.



That means, the best performance, or the highest ranking in each dimension plus a similar ranking between the 3 dimensions, to get a balanced performance with respect to the 3 dimensions of SD.



So it allows to determine how options perform relative to each other, but also how balanced they are.



We need to keep in mind that balancing can be tricky. In an area with a sensitive ecosystems, environmental aspects might be more important than the social ones. The opposite is certainly true with projects happenings in urban areas, or involving small communities, where social aspects may be more critical.



In the end, this is a supporting tool, the decision is yours. GolderSET provides a framework for understanding the issues and their interaction.  A balanced triangle is not an absolute criteria for selecting the option but it will force you to understand why or why not it matters.



 


N .'4th:Cor}_j:ponent . Input Data and Result Sheet

Common
Quantitative
Indicators

Energy Usage Greenhouse Gases

ENVIRONMENTAL ASPECT ENVIRONMENTAL ASPECT

INDICATOR :
Greenhouse gas emissions
(Tons of CO,)

TYPE OF REMEDIATION TYPE OF REMEDIATION

Greenhouse
Gases

Air
Contaminants

6000 000~

5000 000+ 0O CO2 Emission H

4 000 000+

Energy
Consumption

3000 000+

Tons of CO,

2000 000+

Consumed Energy (MJ)

1000 000+

0+

Type of remediation

Water Usage

Type of remediation

13
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The tool can handle both qualitative and quantitative indicators.



Depending on the size of the project, the level of uncertainty that is acceptable to you and the availability of the data, the tool can be customized to fit your need.



The numbers can come from external tools or be calculated by internal modules. We’ve developed an Energy Consumption and GHG estimation module for a customer that feeds into the evaluation data sheet automatically.






erSET with the U.S. Guidelines

Criteria (U.S. EPA) Indicators (GolderSET-CN-SR)
Core Elements of Green Remediation
Energy requirements of the treatment Environmental Indicator (ENV-15)
system Economical Indicator (ECONO-3)

Environmental Indicator (ENV-14)

Alr emissions Social Indicators (SOC-1, SOC-2, SOC-4)

Water requirements and impacts on

Environmental Indicators (ENV-4, ENV-6, ENV-7, ENV-8, ENV-9)
water resources

Land and ecosystem impacts Environmental Indicators (ENV-1, ENV-2, ENV-10, ENV-11, ENV-12, ENV-13)

Material consumption and waste

Sereration Environmental Indicators (ENV-16, ENV-17)

Environmental Indicators (ENV-14, ENV-15)
Long-term stewardship actions Social Indicators (SOC-6, SOC-8, SOC-9)
Economical Indicator (ECONO-6)

Future Opportunities

Environmental Indicator (ENV-15)
Building Stronger Communities Social Indicators (SOC-6, SOC-7, SOC-8, SOC-9)
Economical Indicator (ECONO-6)

Social Indicators (SOC-5, SOC-6, SOC-7, SOC-8, SOC-9)
Economical Indicators (ECONO-2, ECONO-3, ECONO-6, ECONO-7, ECONO-8)

Environmental indicator (ENV-15)
Increasing Economic Gains Social indicator (SOC-10)
Economical Indicator (ECONO-3)
Environmental Indicators (ENV-10, ENV-11, ENV-12, ENV-13, ENY/-15)
Social Indicators (SOC-9, SOC-10)
Economic indicators (ECONO-3, ECONO-6, ECONO-8)

Expanding the Options for Site Reuse

Increasing Environmental Benefits of
Cleanups

] & | :
LAY - Ll .
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The end result is the compilation of the sustainability performance.



The 3 axes of the triangle present the performance of an option with respect to the 3 dimensions of SD.



Under normal circumstances, the optimized SD approach would be determined by the bigger, most balanced triangle.



That means, the best performance, or the highest ranking in each dimension plus a similar ranking between the 3 dimensions, to get a balanced performance with respect to the 3 dimensions of SD.



So it allows to determine how options perform relative to each other, but also how balanced they are.



We need to keep in mind that balancing can be tricky. In an area with a sensitive ecosystems, environmental aspects might be more important than the social ones. The opposite is certainly true with projects happenings in urban areas, or involving small communities, where social aspects may be more critical.



In the end, this is a supporting tool, the decision is yours. GolderSET provides a framework for understanding the issues and their interaction.  A balanced triangle is not an absolute criteria for selecting the option but it will force you to understand why or why not it matters.
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IderSET with the U.S. Guidelines

GO

ARAR : Applicable or
Relevant and
Appropriate Standards,
Limitations, Criteria,
and Requirements

Criteria (U.S. EPA)

Indicators (GolderSET-CN-SR)

Ovwerall protection of human
health and the environment

Environmental Indicators (ENV1 to ENV-17)

Compliance with ARARSs

Refer to ARAR (United States only)

Long-term effectiveness and
permanence

Environmental Indicators (ENV1 to ENV-6; ENV-9; ENV-11:
ENV-13)

Reduction of toxicity.
mobility, or volume

Environmental Indicators (ENV 1 to ENV-6; ENV-9)

Short-term effectiveness

Environmental Indicators (ENV1 to ENV-17, except ENV-11
& ENV-13)

Implementability

Economical Indicators (ECONO-5; ECONO-7; ECONO-8)

Cost

Economical Indicators (ECONO-1; ECONO-2; ECONO-3)

State acceptance

Social Indicator (SOC-10)

Community acceptance

Social Indicators(SOC 1; SOC-3; SOC-4; SOC-6 to SOC-9)




Pilot Test at CN Yard Site #1

= Presence of a diesel plume covering approximately
11,000 m?

= Apparent thickness ranges from sheen to 1.5 m

= Potential for off-site impacts

HOTES

R L T i p—
o 2 Bwwing b b fid In conjenciion
& with ascemzanging repoT.

- CH X
m‘_—; | Belksile, ON 1 6 r

SITE PLAN




“““Remedial Optio__'hs to be Evaluated at CN Yard Site #1

= Option 1 - Interceptor sumps with product recovery using
a vacuum truck (status quo)

= Option 2 — Interceptor trench with pumping, oil-water
separator and biological percolation system (BPS)
treatment prior to discharge

= Option 3 — Full-scale multi-phase extraction (MPE) system,
with oil-water separator and BPS prior to discharge

= Option 4 — Well-based hydraulic barrier with pumping, oil-
water separator and BPS prior to discharge

= Option 5 —Injection of oxygenated water for in situ
bioremediation and containment



Quality

Option 1

Option 2

Option 3

Option 4

Option 5

OPTION 1 :

Soil Quality Imp rovement"

Interceptor sumps

REMEDIAL OPTIONS

OPTION 2 :

Interceptor Trench with Oil-
Water Separator

OPTION 3 :

Full-scale Multi-Phase Extraction
System

Additional Indicators

[

SOCIAL ASPECT

Life|

Option 1

100

Option 2

100

Option 3

100

Option 4

100

Option 5

100

Worker Safety

Limited Duration of Work|

150

150

150

150

150

Staffj

0
0

50

al Use for the Local Community)|

mployee Skill Developmen

0

0

0

Local Job Creation and Diversity,

Innovation

Response to Social Sensi

Environment

100

5

RESULTS - OPTION 4

ENVIRONMENT

SOCIETY

| Standards, Laws and Regulations] 50 | 50 | 100 [ 50 [ 100 [ 3 ||SSSCSE

ECONOMIC ASPECT

Economic Performance

Option 1

Option 2

Option 3

Option 4

Option 5

Weight

Initial Capital Cost Moderation

Low Annual Operation, Maintenance,

Prevention of Potential Litigation

Potential Grants or Subsidies

Environmental Liabilities

Environmental Liabilities Reduction|

Competitivity

Train Reliability and Performance]

Community Economic Growth

Donations to the Community|

Economic Advantages Community"

Reliability

60 60 45 90 90 3
80 60 60 80 80 3
0 0 50 0 50 3
0 0 0 0 25 1
33 [ 66 [ 100 [ 66 [ 100 3
100 [ 100 | 100 [ 100 [ 100 | 3
NA_ [ NA ] NA_ [ NA [ NA [ NA
0 | 50 | 50 | 50 | 50 | 1
100 [l [~s) [l 0 [l [~s) [l [~s) [l D)

Ralishility ||

Environment

100

Society]

57%

Economy

Societ]

£~ -\

N

RESULTS - OPTION 5

ENVIRONMENT

SOCIETY

ECONOMY

Environment
100

00
5
ociet]

iconomy

Sediment Quality OPTION 4 : OPTION 5 : REMARKS :
Sediment Quality Improvement]| NA [ NA I NA I NA I NA [ NA
Water Well-based Hydraulic Barrier Injection of Oxygenated Water W k” @ &5
Groundwater Quality Improvement 0 33 66 33 66 2 @Z?? Hm@ @@@M@m
Free Product Removal 33 33 100 33 66 3
Surface Water Quality Improvement 0 0 50 50 50 1
Responsible Water Consumption 100 100 50 100 0 1 SUSTAINABLE PERFORMANCE OF OPTIONS
Ecosystem and Drinking Water Supply )
Wildlife and Flora Conservation NA NA NA NA NA NA )
Drinking Water Supply Conservation NA NA NA NA NA NA
Off-site Migration Prevention 0 50 100 50 50 3 RESULTS - OPTION 1 RESULTS - OPTION 2 RESULTS - OPTION 3
Atmosphere
Greenhouse Gas Emissions[ 100 [ 50 | 0 [ 50 [ 10 [ T ENIRONINI=NY ENIRIONI =N ENMIRONIMIENT
Consumed Energy SOCIETY SOCIETY
Energy Conservation| 100 | 100 | 50 [ 100 ] 150 | 3
Residual Matter
0,
Solid Residual Matter Management|] 100 0 50 50 50 1 [ECOINEnhY 55% ECORENN
Site Contaminant Management| 100 100 100 100 100 1
Hazardous Waste Management] NA NA NA NA NA NA Envi ronment

Environment
100

OPTION




fﬁHandIing of Quantitative Indicators

Energy Usage Greenhouse Gases

ENVIRONMENTAL ASPECT ENVIRONMENTAL ASPECT

Common
Quantitative
Indicators

INDICATOR :
Greenhouse gas emissions
(Tons of CO,)

TYPE OF REMEDIATION TYPE OF REMEDIATION

Greenhouse
Gases

6 000 000

@ Consume: d Energy
(MJ)

0O CO2 Emission H

5000 000

4 000 000

Air
Contaminants

3000 000

Tons of CO,

2000 000

onsumed Energy (MJ)

[

1000 000

Type of remediation

Energy
Consumption

Type of remediation

= Option 1 - Status quo : Least amount of energy consumed et CO, emitted but
does not satisfy the objectives set for the site

Water Usage
=  Option 5 - Bioremediation : Best remedial options in term of energy and CO,

= Option 3 - VER : 4 times more energy and CO, than option 5 (however, social
advantages — quicker — more complete remedlatlon

19


Presenter
Presentation Notes
The tool can handle both qualitative and quantitative indicators.



Depending on the size of the project, the level of uncertainty that is acceptable to you and the availability of the data, the tool can be customized to fit your need.



The numbers can come from external tools or be calculated by internal modules. We’ve developed an Energy Consumption and GHG estimation module for a customer that feeds into the evaluation data sheet automatically.






Case Study : CN Yard Site #2

The extend of the original plume was approximately
15 800m?2 (2003) — VER system installed in 2004

New data obtained in 2007 indicated a much larger
plume (5 560 m?)

Apparent thickness ranges from sheen to 2 m

Free phase product Iocated at a depth of 10-15m

PRODUCT
EXTENT
{MAY 2008)

RESIDENTIAL




lial G ;t’o be Evaluated at CN Yard Site #2

| We TP N T

= Option 1 - Total Fluids Recovery Trench at
property boundary with upgradient treated

water re-injection and pump product

= Option 2 - Pump and treat to prevent offsite
migration of groundwater and LNAPL with
upgradient treated water re-injection

= Option 3 — Install additional Winterized VER
System

= Option 4 — Status quo



o ¢
\ Y

Case Study : CN Yard Site #2

SUSTAINABLE DEVELOPMENT EVALUATION GRID INPUT DATA - SITE REMEDIATION
Development of a Screening Tool for Sustainable Site Remediation Planning

Indicator

ENV-7

ENV-8
ENV-9

ENV-10

ENV-11

ENV-12

ENV-13

ENV-14

ENV-15

PROJECT NAME: COMPLETED BY: EVALUATEDBY:  Checked by : DATE : TYPE OF REMEDIATION
08-1324-0037 CN Biggar J. Graves H. Richer 2008-08-25
INPUT DATA REMEDIAL OPTIONS

ENVIRONMENTAL ASPECT

Soil Quality

Option 1

Option 2

Option 3

Option 4

Option 5

OPTION 1:

and pump product

Sediment Quality

\Water

RECOVERY TRENCH at property boundary

OPTION 2:

PUMP AND TREAT to prevent offsite
migration of groundwater and LNAPL

OPTION 3 :

WINTERIZED VER UNIT and annual O&M

Ecosystem and Drinking Water Supply

IAtmosphere

Consumed Energy

Residual Matter

|Additional Indicators

SO
SO

SOC-10

SOC-11
SOC-12

ECON-1
ECON-2
ECON-3
ECON-4
ECON-5

ECON-6

ECON-7
ECON-8

ECON-9

ECON-10
ECON-11

ECON-12

SOCIAL ASPECT

Soil Quality Improvement| 0 | 33 | 33 | 0 T | 1
OPTION 4 : OPTION 5 : REMARKS :
Sediment Quality Improvement" NA || NA H NA || NA || || NA
DO NOTHING o
Groundwater Quality Improvement| 0 66 100 0 2 W@ﬁkﬁm@ @@@MM@MZJ}
Free Product Removall 66 66 100 0 3
Surface Wat li 0 0 0 0 1
e e e o , 0 00 100 NA 1 SUSTAINABLE PERFORMANCE OF OPTIONS
A score higher than 50% indicates a net positive impact, below 50% a net negative impact.
Wildiffe and Flora Conservation| NA NA NA 100 NA The largest triangle represents the most sustainable option, particularly if the triangle
Drinking Water Supply Conservation| NA NA NA NA NA is equilateral.
Off-site Migration Prevention 0 50 100 0 1 RESULTS - OPTION 1 RESULTS - OPTION 2 RESULTS - OPTION 3
[ 0
Greenhouse Gas Emissions" 100 || 50 H 0 || NA || || 1 ENIRORNILIENTT ENMIRICIIENTr 51% 70%
9 [
Energy Consen/atlon" 0 || 0 H 0 || 100 || || 1 slareliEry SOy 54% 61%
0 9 0
Solid Residual Matter Management| 100 0 50 NA 1 ECONOMY 38% ECONGMY 44% 58%
Site Contaminant Mar 50 100 150 NA 1
Hazardous Waste Mar 50 50 50 NA 1 . Environment
Environment 100 Environment
100
Option 1 Option 2 Option 3 p . /
Local Resident Safety and Quality of Life 100 100 100 A /
Worker Safety| 0 50 50 i A —
L N\ __ cie
Limited Duration of Worl 0 0 33 S —
0 0

Benefits for CN and Subcontractor Staff

0

Beneficial Use for the Local Community|

Employee Skill Development]

0

50

50

50

100

50

Local Job Creation and Diversity|

through Il

100

100

50

Response to Social Sensitivif

Standards, Laws and Regulat

50

ECONOMIC ASPECT

Economic Performance

Option 1

Option 2

Option 3

Weight

Initial Capital Cost Moderation|

Low Annual Operation, Maintenance, Monitoring Costs|

Prevention of Potential Litigation|

Potential Grants or Subsidies|

Environmental Liabilities

Environmental Liabilities deuct\on“

ICompetitivity

Train Service Reliability and F‘erformance"

ICommunity Economic Growth

Donations to the Cc

Economic Advantages for the Local Community"

Reliability

Reliability (Moderate Maintenance and Repair)"

ITechnological Aspect

Economic Advantage of More Effective Technology"
I

Technological Uncertainty Mar

30 60 45 100 3
60 20 20 100 3
0 50 100 0 1
0 0 25 0 1
33 [ 66 [ 100 ] 0 I [ 1
00 [ 100 | 00 ] 100 ] [ 2
i _NA__ | NA__| NA 0 | [ NA
0 I 0 | 50 [ 0 [ [ 1
100 ] 50 ] 0 [ 100 ] [ 1
0 T 0 | 50 | 0 | | 1
0 [ so [ 100 [ n~Na ] |

/Additional Indicators

ECON-13

RESULTS - OPTION 4

Environment

%

%

Society

Economy Society

RESULTS - OPTION 5

ENVIRONMENT

SOCIETY

ECONOMY

Environment
100

Society

.

REMARKS :

NA: Non Applicable Indicator
Grading Scale| S I
A list of possibl in S
set for each indicator.
: HON
Very eutral ery

negative positive
(Unsustainable) (Sustainable)

150 : Bonus points for applying
best management practices

Golder
Associates

© Golder Associates Ltd, 2007




Concluding Remarks

— )

Hands on tool:

Supports transparent decision making
Simplifies the application of an abstract concept

Instrumental in managing business risk
associated to a project

= Benefits:

Potential to save money by identifying
Improvements

Demonstrates to regulators & stakeholders the
total net impacts and benefits

Re-engineering & optimization

23
Good for corporate image


Presenter
Presentation Notes
Wrapping-up, GolderSET is an hands on tool to support your decision process at the project level when facing SD issues:

…



The benefits of conducting such an assessment are clear:

…



It can also set the foundation for SPT at the project level in identifying the key indicators that are relevant to the success of a project.
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GolderSET ©, patent pending
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