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Overview

Contaminated land investigation
Gas and vapour investigation
Remediation and reclamation methodologies
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Contaminated Land Investigation

Risk - Based approach to contaminated land

Hazard identification
Hazard assessment

Risk estimation Integrated Plan

. . and Schedule
Risk evaluation Risk Risk
Risk control / management Assessment Assessment

Risk
Analysis

. . Requirements
Risk-based contaminated land Identification

investigation & assessment
Risk management context
Source - Pathway - Target

P

Risk Mitigation
and Control

Proposal

Cost
Estimate
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Purpose of Investigation

- Determine nature & extent of any contamination

- Identify any hazards posed by the contamination
- Identify & describe sources, pathways & targets
- Allow assessment of current & potential risks &

- Determine whether remedial action is needed

‘“ Inform decisions on the:
- nature
- extent
- performance requirements of any remedial works
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Purpose of Investigation

- Aspects to be considered during the investigation
of contaminated sites:

- Contamination

- Geology

- Hydrogeology

- Pathways & receptors
- Geotechnical
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Risk Management Contexts

Caveat Emptor
Purchase, transfer or divestment of land &

property

“Buyer Beware**
Funding, insurance or valuation activities

Establishment of potential legal liabilities
by site owner or occupier

Land redevelopment Risk

AnAgerment
Implementation of
environmental & public health
legislation
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Effective Risk Assessment

Contamination
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Effective Risk Assessment

* Geotechnical properties & geological setting
- Site model

« Ground model

« Geoframework
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Effective Risk Assessment

Present & future targets & pathways
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Effective Risk Assessment

»  Ecological assessment on some sites

ENERGY FLOW
ADAFTATIONS

CHEMICALS
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Primary Objectives

Determine the nature & extent of any contamination
present

- i.e. The hazard SOURCE

Characterise the host media

- i.e. the P ATHWAYS
Understand the nature of the
potential TARGETS

Understand the relationships between
the source & the effects (risks)

Inform appropriate
management & remediation
decisions
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Investigation Phases

Phase I Investigation

- Preliminary investigation comprising desk study & site
reconnaissance

Phase IIa Investigation
- Exploratory investigation e.g. Preliminary sampling, monitoring
Phase IIb Investigation
- Main investigation involving detailed on-site exploratory work
Phase IIc Investigation

- Supplementary investigations, the collection of additional site
investigation data for specified purposes

Phase IIT Validation

- Testing for compliance & performance comprising on-going
monitoring & validation of remedial action & post-treatment

' management
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Hypotheses Development

* Whether it is possible to draw conclusions
about the probable distribution of contaminants

* Nature of the source & the manner in which the
contamination has entered the soil

- Where in the soil or groundwater the contamination is likely
to be found
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Hypotheses Development

- Depends on:

Nature of the contaminants
Soil stratification

Soil / Fill characteristics
Depth to groundwater

How long contamination has been in the ground

pH value
acidified

Hurmus laver soil
(2 horizon) 3545 3038

orrmally

Leached layer

(A horizon) 4045 3540

Muwial or
enriched layer 5055 40445
(B horizon)
Urweathered
layer =65 <hHA

(Z haorizon)
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S - P -T Chain - Pollutant Linkage

Need & scope for further work

Precautions required before intrusive investigations can be
undertaken

Need for any immediate or interim remedial work

Focusing of investigation on the hazards, pathways & targets
of concern

Any additional hazards, pollution or nuisance that might be
generated by the investigation ‘
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Risk or No Risk?
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Supporting Text

ICE design and practice guides: Contaminated land
- investigation, assessment and remediation,
2nd edition

J. Strange,
MEng, CEng, CEnv, MICE, MIEnvSc, Associate Director,
Card Geotechnics Limited

N. Langdon
BEng, MSc, DIC, CEng, CEnv, FICE, FGS, Director,
Card Geotechnics Limited
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Reclamation-of
Contaminated
Land

—
-

Contamination

links

Further reading & web

CV & Personal Publications
Details of career i and skills, ications and

Digital Image Archive

|Applied geocience digital image resource.

Conference Presentations
Presentations made at conferences, specialist meetings and training events.

LEELRE

.
:

PhD
Intranet directory

RMA

Resources

Earthquakes
Volcanoes.
Tsunami
Karst

Solution
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Collapse

i IContaminated Land Resources
Resources and links for the assessment and remediation of
Brownfield sites and contaminated land.

Dam Engineering Resources
Resources and links for aspects of dam design and dam ground
lengineering.
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Risk Analysis Resources

and links for i risk analysis and

Geological Hazard Resources

Resources and links for volcanic, seismic, tsunami
geohazards together with problematic ground conditions
land engineering soils.
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——— |Landslide & Slope Instability Resources
! Resources and links for all aspects of landslide geohazards | =2
3 land slope instability. =3

Rock Mass Classification Resources
Resources and links for rock mass classification schemes and
procedures.

Quaternary Geology Resources

Resources and links for Quaternary Geology including
glacial geomorpholegy, periglacial processes and
Quaternary siratigraphy. i

Resources
Resources and links for




