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What Is a polluted site

A A polluted site is a site which, because of former
deposits of waste or infiltration of polluting substances
presents a nuisance or along  -lasting risk for people or
the environment (French ministry of Environment)

A A polluted site, although after remediation schem has
been conducted remains a polluted site

~

A Monitoring must be driven on the long range

A Future brekthrough in environmental (and other) sciences may
lead to additonal interventions
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FIELD AND SCOPE OF
LITIGATION

A As the Environmental Liability Directive (ELD) deals with
the "pure ecological damage", it is based on the powers
and duties of public authorities ("administrative
approach") as distinct from a civil liability system which
IS more appropriate for "traditional damage" (damage to
property, economic loss, personal injury).

A Civil liability system will enco
damageso pending front of <civil

A Anyway an administrative court can be seized in a
indirect way by a request concerning private damage

A  So litigation may appear ont both grounds

~

A Of environmental liability and environmentally specific issues
A Of civil | i ability on common grounds (
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FIELD AND SCOPE OF ENVIRONMENTAL
FORENSICS - LITIGATION

A  Technical advice to courts and tribunals
A Technical advice to plaintiffs

A Before filing a lawsuit
A During the process ofa law suit

A Technical advice to stake holders [/ public agencies ,
before or during a public procedure (hearing , public
inquiry )

A Helping to reach a sound decision
A Preventing further environmental damages
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INTERVENTION DRIVERS

SCHEME OF RELATIONS
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INTERVENTION DRIVERS

WHERE ENVIRONMENTAL FORENSICS

APPEARS
-
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ENVIRONMENTAL FORENSICS

A Related firstto litigation

A Litigation occurs mainly
A When prevention has failed

A When aconsent,a contract has been
flawed by lack or improper information,
lack of transparency

A When damages occured and were left
without proper remediation
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INDEPENDANT EXPERTISE

A Prevention process :

A Environment Impact Statement
End of operation Application
Intervention during public hearing or
public Inquiry
A Litigation

A Independant expert i expert of the

Court (Latin system)

A Expert witness (Anglo saxon system)

A
A
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TYPOLOGY OF LITIGATIONS

A Buy and sell, real estate
A Remediate or mitigate

N

A An existing pollution
A A damage occured (to public or private
property )

A Challenge administrative  decisions
A Lack of enforcement , lack of prevention

Pa

A Improper orexcessive enforcement
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Environmental Forensics In the
process . between Government
agency and former operator

Operator >

[ Consultant J

vernmen
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Environmental Forensics In the
process . between Operator an Real
Estate agent
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PROVIDING AND MANAGING
EVIDENCE : What 1s environmental
expertise

A Environmental expertise is
A A Multidisciplinary  approach

N

A A project by itself with various contributors |,
Inputs, objectives and results

A Anintervention led on a project
management basis  with
A Costs
A Time span
A Results (answers to provide )
A Answering two fold issues, both social,
technical
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PROVIDING AND MANAGING EVIDENCE
Conducting environmental expertise : « an
Independant project »

A Environmental expertise, when needed ,
IS a project Inside a more complex
operation

A Environmental expertise considered as

environmental forensics must
A Be conducted inan independant way

(granting stakeholders both independance
and appearances of independance )

A So be separated from consulting or
engineering tasks
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PROVIDING AND MANAGING
EVIDENCE :

A Checking inputs

A lIssuing specifications for further
Investigations or technical results

A Assessing as is situation :
A Compliance with regulations

Fay

A Compliance with standarts and best
practices when results are at stake or
challenged
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PROVIDING AND MANAGING
EVIDENCE :

A Adding a valuable insightin a
generally complex process, helping to
overcome discrepancies

A Understanding the general values and
constraints of environmental
litigation , assessment , remediation |,
the concept of sustainability
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DAMAGE AND REMEDIATION :  Two
examples onthe ground of
sustainability

A EUROPEAN EXAMPLE : NICOLE (Network for
Industrially Contaminated Soils in Europe)
WORKSHOP www.Nicole.org road map for
sustainable Remediation

A US EXAMPLE : AFCEE (Air Force Center for
Engineering and Environment )
http://www.afcee.af.mil/resources/technologyt
ransfer/programsandinitiatives/sustainablerem
ediation/srt/index.asp afcee
A Performance tracking tool

~

A Sustainable remediation tool
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http://www.nicole.org/

EUROPEAN EXAMPLE : ROAD MAP
FOR SUSTAINABLE REMEDIATION

Similar to the concept of risk management
and risk assessment, sustainable
remediation can be divided into two inter-
related components

a.Sustainability managementthe
discipline ofintegratingsustainability
assessmentinto contaminated land
management decision making

Setting the

SUSTAINABILITY BENEFIT

remediation Setting the b.Sustainabilityassessment the processof
ificati diati — : :

2',’,?5;;0;;‘ tashilcal apbroach gaining an understanding of possible

outcomes across all three elements

RO ECT S1AGE (environmental, social and economic) of

Sustainabilitygain dependenton the sustainabledevelopment

stage of theprojectat whichit is
introduced
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ROADMAP FOR

SUSTAINABILITY

MANAGEMENT

INTERSOL

SPATIAL
PLANNING
Consequences,
eg. available land PROJECT
use and project DESIGN/
possibilities SITE USE
Consequences,
eg. risk
management
needs
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DAMAGE ASSESSMENT &

REMEDIATION S

1

Refer to NICOLE
Guidance document
on Sustainable
Remediation

APPLICATION

Review opportunities & objectives
Review options
Review parties involved

Agree objectives & options

Agree indicators/metrics
Assign weightings (eg. importanace)
Define boundaries

Agree tools/techniques

AGREED
APPROACH

Sustainability appraisal
Uncertainties in appraisal

Findings/conclusions

AGREED
FINDINGS?

DESIGN
VERIFICATION

S3NILO3rd0

3d02S

SISATYNY

NOILI3T109 JON3QIA3 43SNJ04

-5

INTERSOL LYON\MarCh28th 2011

ustainabilityassessment

22



DAMAGE ASSESSMENT &
REMEDIATION Sustainabilityassessment

A Demonstrating a sustainability gain builds trust and
therefore support from stakeholders

A Sustainabilityassessmentis a tool used for understanding
sustainability impacts and benefits. As sustainability
assessmentis essentiallya subjective process, transparency
In the sustainability assessment approach greatly improves
the chances of agreementbetween all stakeholders and an
acceptableand durable decision

A The sustainability assessment component of NI COL E
RoadMap recommendsa simple processto help establish an
agreed view between the different project stakeholders It
Includestwo broad stages.

INTERSOL LYON March28th 2011 23




DAMAGE ASSESSMENT &
REMEDIATION Sustainabilityassessment

A Firststage :
Athe stakeholdersare identified

Athe objectives and the scope of the sustainability assessment are agreed with
these parties.

A Obijective settingincludes:
I. making sure that everyonewho should be, is involved

i. agreeingthe sustainable developmentopportunities and objectives
for the project;

lii.agreeingthe range of possible optionghat are goingto be
compared for exampleremediation methods,

Iv.setting out acommonunderstandingof purpose (objectives and
options).
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DAMAGE ASSESSMENT &
REMEDIATION Sustainabilityassessment

A Second stage : thesustainability analysis Thisconsists of three
activities:
I. a sustainabilityappraisalbasedon the agreedscopeand
objectives;
Ii. a review of the uncertainties within the appraisal;
lil.ultimately drawingthe conclusions orsustainability findings,
togetherwith the stakeholders

A Finally, a monitoring and verification process should be developed
and applied during project executionto demonstrate sustainability,
achievementof project objectivesand satisfaction of stakeholders

A Acknowledgemento be made toN | C O IGHidasce on
SustainableRemediation wherefurther details are available
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US EXAMPLE : ROAD MAP FOR
SUSTAINABLE REMEDIATION Motivation
and Purpose

SustainabilltP/ Language
i UN Bruntland Comm|SS|on (1987)

i Defines sustainable development: that which meets
present needs without compromising future needs

Social

"'\-..,_‘.\\
Sustainable \"-.

Environment Economic

z)’j.
4
/.,-"

i UN World Summit (2005 ) Environmental , social, and
economic pillars of sustainability
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Motivation and Purpose
Definition for Sustainable Remediation

ARA remedy or combination of remedies w
health and the environment is maximized through the judicious use of
| i mi t ed I € &uBaidallle RerfdSition White Paper, Remediation Journal , Summer 2009)

More specifically:

Minimize or eliminate consumption of energy & other natural resources;
Reduce or eliminate releases to the environment, especially to the air;
Harness or mimic a natural process;

Result in the reuse or recycling of land or otherwise undesirable materials;
Encourage the use of remedial technologies that permanently destroy
contaminants.

shEnttvdbndln

Key Point:

How can we easily apply these principles to real -world
situation s?




Motivation and Purpose

A New Remediation Paradigm

A Examples of Existing Metrics
U CERCLA (Nine Criteria)
U Risk and Economic Cost

A Potential Supplemental Metrics
U Air Emissions
U Energy Usage
U Resource Service
U Materials Consumption
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The Probl emé

Motivation and Purpose

Historical approach to contaminated sites does not

fully consider sustainability concepts. Plus,
remediation systems performance not routinely

tracked.

The groundwater
treatment process

Extraction wells are placed within
a plume to pump contaminated
groundwater from the aquifer to the

treatment plant.

Treatment plants clean up extracted contaminated groundwater
by filtering it through carbon held in large vessels.

Treated water is returned to the aquifer
using reinjection wells or infiltration galleries.
Treatment facilities at nver systems utilize
bubblers.

Bubbier

=
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Motivation and Purpose

Soluti onse
Develop tools to help AFCEE environmental

professionals incorporate sustainability concepts
into their  remediation decision making process
(e.g., PBM, RRM, ERP  -0) and track performance:

i) Plan future remediation implementation

i) Optimize operating remediation sites

Tool s é
V Performance Tracking Tool (PTT) H AFCEE Sustainable Remediation Tool

\ Sustainable Remediation Tool (SRT)
Vv Alternative Energy Siting Tool
Vv

Environmental Restoration Program -
Optimization

~(ERP -O) Initiatve

[
1"
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US EXAMPLE : ROAD MAP FOR
SUSTAINABLE REMEDIATION

PERFORMANCE TRACKING
TOOL (PTT)
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The Performance Tracking
Tool T What Is It?

A The Performance Tracking Tool
(PTT)
U Very general (back of the envelope)
U Excel 2007 based, mathematical model
U Evaluates system operation
U Presents data in a graphical format

A Initiated in 2004 with goal of
finding a faster way of analyzing
system performance during

Remedial Process Optimization
(RPO) reviews
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The Performance Tracking
Tool T What Is It For?

A Assists in answering two key questions:

U Is contaminant mass being reduced at the
appropriate rate?

U Are costs consistent with projections?

A Provides input for either optimizing or
discontinuing system

A Goes beyond simply assessing whether

contaminants are being removed to
evaluate removal efficiency by Comparlng

treatment performance with cost
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Systems Evaluated : until
technical solutions

A The initial version was designed for
evaluating pump and treat systems

A Acknowlegements to Javier Santillan, Marc Gill
and Mike Flinn

A The current version of the PTT adds five
additional approaches
1. Bioslurping
2. Monitored Natural Attenuation (MNA)
3. Surfactant Extraction (  SurfactX )
4. Soil Vapor Extraction (SVE)

INTERSBE!L S0l Xtraction




Data Population

A Data requirements

u Preliminary (Record of Investigation I Rl -, Record of Documents - ROD-)
V  Interim remedial action costs and mass removed

V  Estimated contaminant mass, completion schedule and
cost

V  Establishes Performance Objectives Baseline
u Operational (Five Year Reviews, Annual Cost and Performance Reports)

V  System capital, operation, and maintenance costs

V  Contaminant and geochemical concentrations, extraction
rates, and operating time (alternative I annual mass
removed or degraded)

A Data are entered into selected areas of the
models and embedded algorithms return the
results
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Data Results

A Data results are normalized as
percentages

U Focus on performance, not
expectations

U Not distracted by magnitude of data
values (same scale)
A Graphic presentation assists in
visualizing system performance

A Provides preliminary projections for
future funding based on system
performance
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Graphical Display

A Cost and treatment correlated on
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Graphical Display

(continued)

A Cost and treatment correlated on
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Graphical Display

(continued)

A Cost and treatment correlated on
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Graphical Display

(continued)

A Cost and treatment correlated on
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Graphical Display

(continued)

A Cost and treatment correlated on
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Graphical Display

(concluded)

A Cost and treatment correlated on

same chart T Year6
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