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What creates a risk?

Source
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Risk-based land management

SOURCE + PATHWAY +

RECEPTOR = RISK

Treatment at the Intervention at the
level of the level of the
source: source receptor: e.q.
management institutional control

Treatment at the

level of the

pathway: pathway

management

RISK BASED LAND MANAGEMENT

Adapted from: Tack, F.M.G., and Bardos, P. (2020) Overview of soil and groundwater
remediation, IN "Soil and groundwater remediation technologies - A practical guide",

editors: Yong Sik Ok, Jérg Rinklebe, Deyi Hou, Daniel C W Tsang and Filip M G Tack, WWW r3e nVl ro n mental . Com 5

published by CRC Press, Taylor & Francis Group
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What is sustainable remediation?

environmental - Context = sustainable development

technology

Positive
benefits

Bearable Equitable

Environment :
viable | ExCONOMIC

Negative
Impacts
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Finding an optimum remediation

solution using a balanced decision-

making process that mitigates

unacceptable risks and maximises LIS
overall net benefit.
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What is low input remediation

- AN

Resource Renewable
intensity inputs
V |—|
Low input
remediation
= >
Energy Wider
intensity benefits
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Nature based solutions

From IUCN 2020,
https://doi.org/10.2305/IUCN.CH.2020.08.en

Related concepts

ag |

Phytoremediation Bioremediation

Mycoremediation

Gentle remediation options

From Purkis et al. 2022,
https://doi.org/10.1016/j.jenvman.2022.114620

N
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The site at Hajek is a former uranium mining area, where lindane production
wastes were dumped until 1968.

From the 1960s to 1971) uranium mining was carried out on the site, along with
kaolin, basalt and later bentonite.

Between 1966 and 1968, the state authorities decided to dispose of lindane
production wastes from the pesticide producer Spolana Neratovice (CZ) into the
Hajek quarry slag heap. The estimated quantity of chemicals deposited is 3,000-
5,000 tonnes in metal drums.

In 1977, a landslide occurred on the spoil heap (over ~10-12 ha) and a part of
stored chemical waste was exposed. The landslide was stabilised using crushed
aggregate with a drainage system consisting of pipe drains was incorporated.

Levels of hexachlorocyclohexane (HCH) isomers and chlorinated benzenes (CB)
have been monitored at the outlet since 1989.

www.r3environmental.com 10
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 Between 1999 and 2002, the
site owner commissioned
Phase | remediation work,
consisting of a cover layer (0.3
m bentonite with a 0.45 m
thick covering of heap
material).

« The drainage from the site
remains polluted with lindane,
chlorobenzenes and iron.

* In 2015 a remediation option
appraisal was carried out and
concluded in favour of in situ
treatment and engineered
wetland

W (&
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“Wetland* system”

Input

Sedimentation

Iron filters

A

A7 _'_',-’,"J
. ”
# /

Biosorption
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Installation
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« Participants

Environmental — Site owner
m No change ®mcWWTP m Wetland+ - Wetland+ pr0V|derS (CZ FR)
— Wider project team
Emissions to air — Hunters' association

z_i — Bird watching association

— Fishermen's association
Soil and ground . . .-
conditions — Municipalities
— Ministry of the Environment, CZ

— Department of landscape
protection, agriculture and
revitalization KUKK -

— Dbotanical garden at the secondary
agricultural school in Dalovice

— Karlovy Vary Nature and 9¢
Landscape Protection Agency

Natural resources
and waste

Groundwater &

Ecol
cology Surface Water
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Project lifespan and flexibility

Induced economic costs and
benefits

Economic aspects

Economic

B No change BcWWTP m Wetland+
Direct economic costs and

benefits
3

2.5

Indirect economic costs and
benefits

Employment and employment
capital
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Social aspects

Social

B No change HcWWTP mWetland+

Human health and safety
3

Uncertainty and

evidence Ethics and equality

Communities and Neighbourhoods and
community involvement locality
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* Low input remediation is worth considering
— Also lower maintenance and lower cost

« Sustainability assessment is a useful tool for option appraisal and
validation

« 2024 New Year's Resolution for you:
— Read my book.
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Chapter 2 Land
contamination

¢

Chapter 3 What is SRBLM

¢

Chapter 4 Stakeholders

:

Chapter 5 The conceptual
site model

g

Chapter 6 Site
investigation

f

Chapter 7 Risk
assessment

f

Chapter 8 Risk
management

|

Chapter 9 Sustainable
remediation

:

Chapter 10 Remediation
options

¢

Chapter 11 Carrying out
remediation

¢

Chapter 12 Conclusions

Describes what is meant by land contamination, contaminated
sites and contaminated land, the types of contaminants that
exist and their properties.

Introduces the concept of sustainable and risk-based land
management and its key importance for managing historically
contaminated sites.

Describes the parties with an interest in a contaminated site,
who play a role in the decisions that are made throughout the
different stages of its management, and how they should be
engaged with.

Describes the CSM which is at the centre of the information flow
that is needed to support efficient and robust contaminated site
decision making and evolves over the site management process.

Describes the process by which information is gathered for a site
to understand the risks it poses and how this underpins the CSM
and sustainable & risk based decision making & implementation.

Describes the processes of risk assessment, including how
thresholds are set and how assessments vary for human health,
ecological and water receptors.

Describes how the risk assessment findings are used to make
decisions about how best to mitigate any unacceptable risks
found.

Describes how sustainability assessment is used to optimise
decisions about how best to mitigate unacceptable risks.

Describes the range of remediation processes that can be
applied for risk management and how they are optimally
deployed.

Describes the various stages of how remediation is deployed in
practice and how it can be integrated with wider considerations
like the circular economy.

Sets out the idea of “appropriateness” in remediation and an
overall framework for decision making.

www.r3environmental.com
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