








5.1 Introduction

The implementation of the WFD will shift the scope from local sediment management (e.g.
dredged material) to river-basin-scale sediment management. In the opinion of SedNet this is a
prerequisite and thus an important driver towards sustainable sediment management. It also
drives other developments towards sustainable sediment management such as environmental
risk-based management of sediments, the transition from hazard to risk-based management
and stakeholder involvement.

5.2 Changing perspective on sediment as driver towards sustainable
management

Building on the previous chapters, it is clear that sediments are an essential and integral part
of river systems. Thus it is obvious that there is a direct link between sediment quality and the
WFD focal points of ‘ecological potential’ and ‘surface-water chemical status’. Sediments, like
water, are a highly dynamic part of river systems. Hence sediments are not tied to a particular
area and are transported through countries in the same river basin. This changing perspective
on sediment is an important driver towards a more sustainable management of sediments.
Contaminated-sediment management issues and problems as addressed in the previous chap-
ters should no longer be regarded as an ‘end-of-pipe’ issue, but as a common issue to all with-
in a river basin who are responsible for that contamination. Thus trans-boundary management
is needed for river systems that cross water bodies and national borders.

Hence, thinking should shift from dredged-material management to sediment management. To
manage the cause of the local problem, it is first of all important to know where the sediment
originates and what the dynamic processes are that transport the sediment to the dredging
site. When the sediment is contaminated, the same procedure needs to be carried out for the
contaminants. If you do not manage the cause of the problem, it will remain and the next time
you need to dredge, the same situation may occur again. Respecting the fact that the elements
in the system are connected and that efforts to maintain and improve the ecological status of
water bodies need to be coordinated on that scale, risk management should be carried out and
priorities should be set on that scale. It makes no sense when a downstream manager is
extremely cautious while the upstream manager is very pragmatic and sets other priorities, or
vice versa. Management constraints in the river basin and receiving coastal zone should be
focused on actions that are most effective at the scale of the river basin, including that of the
coastal zone. Then money is spent well and the environment is served most effectively.
Furthermore, stimulated by the WFD, the view of sediment is changing in recognition of the
key role that sediment plays in the natural functioning of river systems. It is realised that the
contamination issue cannot be viewed in isolation, but that sediment contamination has an
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impact on all parts of the soil-water system. Sediment management should fit in the holistic
view on the role of sediment in river-basin systems. This is similar to the policy development
for contaminated soil. There, development also started with the perception that soil, like sedi-
ment, is a vital part of our environment that deserves protection by proper management
(Vegter et al. 2002). The big difference, however, is that contaminated soil is a site-specific
issue, while the mobility of contaminated sediment makes it a river-basin issue.

5.3 Other developments related to sustainable sediment management

Environmental risk-based management of sediments: legacy of the past; changes in the future

Within SedNet the definition and objective of sediment risk-management was debated intense-
ly. The following risk-management objective was agreed upon: ‘to reduce risk posed by con-
taminated sediments to humans and ecological receptors to a level deemed tolerable by socie-
ty and to control and monitor sediment quality and ensure public communication with the final
aim of complying with the EU WFD and Habitats Directive’ (see Appendix: synthesis report
WP5 Sediment risk-management and communication). If by any process within the river-basin
sites pose such a risk, reduction of that risk should be a vital part of an effective sediment
management action-plan.

Long-term risk reduction requires a basin-scale decision framework that takes into account
the entire sediment-cycle including the interactions between soil, sediment and suspended
material. Figure 13 illustrates a conceptual diagram of the interrelationship between basin-
scale and site-specific assessment and management actions (see Appendix: Synthesis report
of WP5, Sediment risk-management and communication). A basin-scale risk management
framework should comprise two principal levels of decision making. The first being a basin-
scale evaluation, comprising the development of a Conceptual Basin Model (CBM, Apitz and
White 2003). CBM integrates an inventory and description of the mass-flow of contaminants
and particles, and the prioritisation of sites considering their potential impact on other areas
within the river system. The second level is a detailed assessment of environmental risks at
specific sites, and the evaluation of the risks and benefits of management options (site-specific
risk ranking and management).

Site prioritisation at the basin scale should be done according to a number of criteria, prefer-
ably quantifiable at a screening level. Criteria are: the site’s location along the up- and down-
stream gradient (e.g. how are downstream sites affected by contaminant and sediment sources
upstream?), quantity of contaminated sediment (e.g. is the volume large enough to present a
risk?), evaluation of sediment quality (e.g. how contaminated is the sediment?), sediment dynam-
ics (e.g. is sediment transported downstream?) and the potential expected benefit of proposed
management actions at a given site and for the river basin (to what extent can the risk to the
site and the basin be reduced when the site is managed; to what extent do any management
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Figure 13 Conceptual diagram on the relationship between basin-scale and site-specific assessment and
management in a river basin.

actions help meet socio-economic goals?). In those cases in which sediment-management deci-
sions begin at the site-specific level (e.g., dredging for construction, small clean-up pro-jects,
etc.), it is essential that the impacts of these actions upon adjacent sites, and basin-scale
quantity, quality and objectives are considered.

If a site is identified as high risk during the basin-scale prioritisation, then it should be subject
to a management process, which includes site-specific risk ranking. Because evaluation at the
basin scale may be at a screening level, or may be based upon generic criteria, risk-ranking at
the specific sites comprises a more detailed risk analysis in the form of a tiered approach,
comprising different methods such as chemical, ecotoxicological and sediment community
data. The objective then is to assess the in situ risks and, if deemed necessary, to predict those
risks that are connected with proposed management activities. The selection of risk manage-
ment or disposal approaches requires a comparative risk assessment that identifies (and pos-
sibly compares) the risks to the environment due to proposed management options, such as
dredging.

Transition from hazard to risk-based management

In the previous chapters it has already been addressed that contamination is a main problem
when managing sediment and dredged material and that the relation between concentrations
of chemicals (hazard) and their impact to water quality is complex and site-specific. Assessment
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methods form the basis for decisions on remediation. The WFD offers an opportunity to har-
monise assessment methods on a river-basin scale.

In the opinion of SedNet, the actual impacts of sediment contamination on the chemical or eco-
logical status should be the determining factor for deciding whether intervention in sediment
quality is required. Thus SedNet also agrees with the EU WFD Expert Group on Analysis and
Monitoring of Priority Substances (AMPS) (Stronkhorst et al. 2004) that compliance monitoring
of sediment quality is not recommendable. International organisations such as the International
Council for the Exploration of the Seas and the OSPAR Convention (the latter having jurisdic-
tion landward as far as the freshwater limit on estuaries) have given consideration to the ques-
tion of environmental criteria for sediments for more than 20 years. Indeed, the WFD itself
recognises the importance of such initiatives. These international organisations have conclud-
ed that quantitative environmental quality standards, derived from limited toxicological data,
should not be employed as compliance criteria in complex natural systems. Notwithstanding
this, ‘guidelines’ can be effective as part of a tiered risk-assessment approach, e.g. to identify
sites that need further/deeper investigation (see above).

Stakeholder involvement

Design and implementation of (sustainable) sediment management, whether at the local,
regional or national level, requires input from stakeholders. The involvement of stakeholders in
environmental policy development and implementation processes will become more and more
important. In fact, it is legally required owing to the Aarhus-convention (UNECE 1998), the
Water Framework Directive (Directive 2000/60/EC) and the Directive 2003/35/EC of the
European Parliament and of the Council of 26 May 2003. In addition, resistance from stake-
holders can prolong the decision-making process and increase costs and efforts on the long
term. These negative aspects can be prevented if stakeholders are involved in the decision-
making process at an early stage.

EU regulations are not the only argument for stakeholder involvement. Apart from the basic
fact that some stakeholders have an impact on the quality and quantity of the sediments, the
two most important arguments for involving stakeholders are:

1) The obstructive power that stakeholders have. To illustrate this, a disposal site for dredged
material always alarms citizens living near the site: please ‘Not In My Back-Yard’ (NIMBY). They
can, and often do, protest against it, or take other actions. The early involvement of stakehold-
ers reduces the risk of measures being delayed, or policies not being carried out.

2) The enrichment of the process, by inviting relevant stakeholders to obtain and apply knowl-
edge and information supplied by them (Fischer 2000). No one can provide as much local insight
to aid planning for the development of a disposal facility for dredged material as the local
dredging companies, the people living in the vicinity of the site and the pressure groups that
work to protect the natural and human environment in the area (Gerrits and Edelenbos 2004).



The United States Environmental Protection Agency (US EPA) has also embraced the concept
of stakeholder involvement. When explaining their motivation for stakeholder involvement, the
US EPA specifically refers to the OECD publication by Caddy and Vergeze (2001) which states
that: ‘Engaging stakeholders in policy making is a sound investment and a core element of
good governance. It allows governments to tap wider sources of information, perspectives and
potential solutions, and improves the quality of decisions reached. Equally important, it con-
tributes to building trust in government, raising the quality of democracy and strengthening
civic capacity.’

The ‘public’ is made up of numerous groups of people, not only citizens, but also of, for exam-
ple, companies, governmental and semi-governmental organizations and pressure groups.
Stakeholders may be described as ‘persons, groups and/or organisations that can affect or are
affected by sediment management’. Stakeholder involvement is therefore ‘the early involve-
ment of individual citizens and other organised stakeholders in public policy-making in order to
explore policy problems and develop solutions in an open and fair process of debate that has
influence on political decision-making’ (Edelenbos 2000). The level of involvement can vary
from informing the stakeholders about the decision-making process to co-production of solu-
tions and co-decision made by the stakeholders.

Now the question raises how to mobilise the stakeholders? Too often, decision-makers feel
that the majority of the potential stakeholders lack interest whereas some with strong, but
specific interests dominate the agenda. So it is the duty of the manager to let stakeholders
realise what is in it for them. Furthermore, awareness and urgency should be created. This can
be done by pointing out the drivers behind sediment-related issues. Finally, the fairly technical
nature of sediment-related problems such as contamination and morphological change need
translation. Laymen cannot be expected to understand what it is about and therefore commu-
nication must be clear and free of jargon.

More on this issue, including rough guidelines for stakeholder involvement, can be read in the
SedNet book on ‘Sediment management at the river-basin scale’ that will be published by
Elsevier in 2005 and also in the paper of Gerrits and Edelenbos in the Journal of Soils and
Sediments (2004).
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6.1 Introduction

SedNet has focussed on understanding river-system functioning and how to manage contami-
nated sediment and dredged material in a sustainable way, and has prepared a ‘Strategy Paper’
(www.SedNet.org). Following this strategy, specific management issues were addressed by
dedicated SedNet work packages (WP). Top-level scientists and major stakeholders con-
tributed to the workshops organised by each WP. Those were used to identify and review the
current state-of-the-art in knowledge, to identify practical recommendations and to review
research needs related to specific sediment management issues. New scenarios and concepts
were debated and are currently being further underpinned. A complete description, as well as
proposed way forward, will be commercially available in four SedNet books, published by
Elsevier in 2005.
The reports of the outcomes of the individual workshops can be found at the SedNet website.
A synthesis of the WP discussions, and a list of the core-people that contributed to those dis-
cussions, can be found on the CD-ROM that goes with this document. Furthermore, three annu-
al SedNet conferences (2002, 2003 and 2004) were used to put the WP discussions in a broad-
er perspective and verify the WP conclusions and recommendations.
The main recommendations resulting from these SedNet activities are described in this sec-
tion, and each recommendation is followed by a brief justification. Supporting background
information can be found in the previous chapters and in the documents mentioned above.
Recommendations are structured as follows:
*« Recommendations towards EU policy development
» Generic recommendations towards sustainable sediment management
« Specific management recommendations:

* towards river-basin management plans

 towards sediment treatment
*« Recommendations towards sediment monitoring under the WFD
* Research recommendations

6.2 EU policy development

Further develop and eventually integrate sustainable sediment management into the European Water Frame-
work Directive.

At the level of the EU, sediment management is addressed fragmentarily and it is only covered
by EU policies and directives for very specific issues. Effective protection and management of
our sediment resources needs a more focussed attention. The WFD aims to harmonise water
legislation in EU countries and focuses on the management of water at the river-basin scale.
Thus it gives the best possibility for integration of a more direct and less fragmented focus on
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sediment management. The WFD, therefore, represents an enormous opportunity and stimulus

to come up with guidance for sustainable sediment management (SSM). The current scope of

the WFD does not yet clearly cover this subject. SSM should eventually become an integrated
part of the WFD. Other recommendations are:

* Regulate the upland and in/under water disposal of sediment on an EU level. Sub-aquatic confined dis-
posal of contaminated sediments is not foreseen in the EU Landfill Directive. The European
Landfill Directive does not take into account the special properties of dredged material and
the resulting requirements. Contrary to conventional waste disposal, dredged sediments
should be stored in an anoxic, sub-aqueous environment. Very often, owing to the high con-
tent of fine-grained material, sediments have a very low permeability, thus ‘they seal them-
selves’.

« Implement support to the beneficial use of sediments. Beneficial use of sediments is a demand of
EU waste legislation, but is hampered by costs and legal restrictions. The EU Landfill Directive
asks for further elaboration of treatment techniques. If beneficial use of (treated) sediments
has to be a future option, it has to get more support in legislation, for example by putting
pressure on the use of natural resources, like clay pits. Furthermore, such use will also be
promoted by more flexible standards for application of treated sediment.

6.3 Sustainable sediment management

Find solutions in the context of the whole river system that carefully balance social, economical and environ-
mental values.

Sediment issues occur in temporal (geological and seasonal cycles) and spatial scales (catch-
ment area, river foreland, polder) which cross political and administrative boundaries. Yet
boundaries tend to scatter sediment management responsibilities and in the end no single
stakeholder or country feels responsible. Planning sediment management at the river-basin
scale will urge co-operation between agencies and even countries.

At that scale, joint methods and strategies should be developed for sediment and dredged-
material management that link to the EU WFD and to pilot projects on trans-boundary rivers.
Such methods and strategies should preferably be shared between different basins so that we
can learn from each other. It will also help to recognise the differences between basins. This
will underline the need to develop tailor-made, realistic solutions towards the environmental
and socio-economic management issues (see above) that are at stake at that specific basin, or
more detailed solutions at specific sites in that basin. For instance the type of dredged materi-
al, and the type of contamination, varies considerably between basins and between specific
sites within a basin.

Thus sediment and dredged-material management needs to be integrated into existing frame-
works at this scale, such as river-basin management plans (see further below under specific



recommendations). An integrated approach is needed from inland (upstream) to coastal waters

(downstream). This approach should respect the national and EU policy targets and comply

with legislation. Other recommendations are:

« Find solutions in increase of the interaction with stakeholders. The perception of sediment depends
on a variety of roles, values and definitions and is influenced by stakeholder interests. In
order to maintain a dialogue, definitions and terms used to describe sediment must be neu-
tral and all-embracing, and sympathetic to stakeholder values and views.

* Intervene in such a way that it does not result in unwanted impacts elsewhere in the river basin (up- or
downstream), and should not have an adverse impact in the future. A basic understanding of the
water system, its dynamics and of the functions of the bordering areas (populations, indus-
tries, agriculture) is essential for an effective decision-making process.

« Look for integrated solutions that embrace the whole soil-water system. Sediment is part of the soil-
water system. Management of sediments should be planned in the context of the soil-ground-
water-water-sediment system.

* Look for solutions that respect natural processes and functioning. Management strategies for sedi-
ment should respect nature: working with nature, not against it. Thus it is crucial to use and
improve our understanding of river system functioning and the role of sediment in the
processes involved (see further under research recommendations). For instance, taking sedi-
ment out of the system can cause sediment deficits resulting in habitat loss and destabilisa-
tion of river system functioning. Therefore, sediment management must also consider the
sediment balance and its dynamic role in the hydrological and geomorphologic processes
operating within each river.

6.4 Specific management recommendations
River Basin Management Plans

Where necessary, supplement the River Basin Management Plan by a Sediment Management Plan based
on simple and cost-effective approaches that are in line with the EU WFD.

The existing contamination of sediment may exceed the relevant quality targets and may lead
to a widespread distribution of contaminants in rivers with a correspondingly widely increased
sediment contamination level. This makes it necessary to concentrate (financial) efforts on the
source of the problem, instead of undertaking costly measures provoked by sediment contam-
ination. In general, source reduction measures would be overall the most economical and effi-
cient solution. When the problem is not just local, or the source of contamination cannot be
reduced immediately, long-term management solutions with interim arrangements have to be
developed. Sediment management is necessary to ensure that the requirements governing
utilisation of waters are met, and at the same time also to protect sediment as a natural ele-
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ment of waters. Completely natural waters which are not subject to human influence or
requirements do not need sediment management. The WFD promotes management of river
basins according to uniform criteria. Where necessary, the River Basin Management Plan should
be supplemented by a Sediment Management Plan. It should take into account the underlying
needs and represents part of an agreed maintenance plan, linked to the measures necessary to
achieve the sediment quality targets aimed for. Such a plan should fit to the basic Sediment

Management Plan for a particular river basin should include the following (in no particular

order):

* Action to reduce point, and especially diffuse, sources. Following the WFD requirements
source reduction is needed to phase out priority hazardous substances and/or to prevent fur-
ther deterioration of the sediment quality. In the opinion of SedNet, it should also ensure
unrestricted relocation of dredged material in the river basin, including coastal waters. Thus
the WFD has to be compatible with the Marine Strategy of the EU. Furthermore, source con-
trol should ensure beneficial use of sediments or dredged material, be it on land, in water, or
in coastal waters.

* Evaluation and/or monitoring of sediment quality, in order to make inventories and to enable
prioritisation

 Action to reduce soil erosion and sediment delivery to rivers (and associated contaminant
input) and control the sedimentation processes

* Action to provide and maintain water depths, discharge conditions, the maintenance of wet-
land areas, shallow water areas and retention spaces, and clean-up measures

* Framework for the disposal of sediments in the water, i.e. relocation, or possibly sub-aquatic
confined disposal

* Options for beneficial use of removed, and if necessary treated sediment, including the use
on land.

Sediment treatment

Innovation to more efficient treatment technologies and the stimulation of beneficial use need, at least tem-
porarily, encouragement by financial incentives. This could be a subsidy from national governments or EU
funds.

To date, treatment and (technical) beneficial use of sediments are too costly, especially when
taking into account the often very large amounts of sediment that are required to be treated.
In order to be economically viable, treatment and beneficial use need to be demand driven, in
addition to be driven by legislation. The technology itself is not the problem, as a diversity of
treatment technologies is already available, but innovation to more efficient technologies is
welcome. If the (political) goal is treatment and beneficial use, additional funds have to be allo-
cated and support is required. A (temporary) financial impulse is needed to stimulate the



development of large-scale treatment and to stimulate beneficial use. An increase of the budg-

et for dredging is needed in order to compensate for the higher costs of treatment. Other rec-

ommendations are:

« To make beneficial use possible, adequate and dedicated Europe-wide legislation is needed, such as stan-
dards for building materials. Regulations on the side of demand for raw materials are needed in
order to develop markets for products of treated dredged material

* Long-term effects of treatment over the time span of a generation should be considered, because poten-
tial effects of treatment can occur on a longer timescale than is often considered today.

 Research is necessary to provide better tools to evaluate sustainability in order to improve decision-making,
looking at parameters like space consumption, landscape and the use of secondary materials.

6.5 Sediment monitoring under WFD

The actual impacts of contamination on the ecosystem rather than chemical assessment should be the
determining factor for deciding whether remediation of contaminated sediment is necessary for environ-
mental reasons.

Consensus is growing that contaminated sediment can be better assessed by looking at actu-
al risks or impacts of the contamination, rather than on checking whether pre-defined sedi-
ment quality standards are exceeded. Sediment quality assessment methods should be based
on the available contaminant fractions, on bio-assay results and/or on the results of a field
inventory instead of total contaminant concentrations. Thus a transition should be made from
hazard- to risk-based management.

Develop guidelines for monitoring contaminants in sediment in agreement with the EU WFD Expert Group
on Analysis and Monitoring of Priority Substances (AMPS).
The frequency of sediment monitoring should be specified further, and could range from once
or twice per year to once every 5 to 10 years depending upon the sedimentation rate. Sediment
samples could be collected randomly at the designated sampling point and the location of each
should be recorded. Samples shall be collected at the same time of the year for each sampling
occasion, the time being chosen according to local circumstances, bearing in mind the aim of
monitoring trends in the concentration of contaminants. The purpose of sediment monitoring
guidelines is to assess long-term trends in impacts of anthropogenic pressures and to ensure
no deterioration limit is reached and that comparable data are collected.
In case ecological criteria of the EU WFD are not met, a check may be needed on the role of
sediment contamination. This requires sediment-quality assessment approaches (cause-impact
analysis) that can be linked to the WFD. Other recommendations are:
» SedNet recommends criteria to select the target compounds to be monitored in sediments. The selec-
tion of target compounds to be monitored in sediments should be based on: 1) Persistence;
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2) Bioaccumulation/adsorption; 3) Toxicity; 4) Relevance at the large scale (river basin);
5) High fluxes (tendency to increase concentrations/fluxes on a long-term basis); 6) Addition
or replacement of pollutants will be based on the results of present and future monitoring
programmes and on the results achieved by RTD projects where the identification of new or
emerging contaminants takes place.
Include sediments and/or suspended solids in river monitoring plans. Substances which tend to accu-
mulate in the geosphere and are transported bound to particles may better be measured in
the suspended matter than in the water phase, which is particularly important for some new
groups of compounds included in WFD, such as flame retardants (PBDEs). It is clear that
transfer of contaminants from the sediments to the water column through processes of dif-
fusion, advection and sediment resuspension is a major factor. SedNet recommends that a
river monitoring plan should necessarily include monitoring of the suspended matter, in order
to obtain a holistic picture of the contamination status of the whole river basin. In this respect,
we should add that contaminants in suspended sediment generally represent ‘current’ rather
than historical pollution, as they will ultimately lead to ‘new’ deposits of contamination, and
newly settled material is the main food source for detritivorous benthic organisms.

« Monitoring should include assessment of the bioavailable fractions of contaminants, in both the laborato-
ry and the real field situations. The relation between sediment quality and risks is complex and
site specific, requiring assessment methods based on bioavailable contaminant fractions and
bioassays results rather than on the traditional total contaminant concentrations.

6.6 Research

Improve our understanding of the relation between sediment contamination (hazard) and its actual impact
on the functioning of ecosystems (ecological status) and develop strategies to assess and manage the risks
involved.

Over the years, research has demonstrated that contaminated sediments exceeding standard
or guideline values do not always resulted in toxic effects in bioassay testing or in the benthic
community. This is due to a decreased availability of the sediment-associated contaminants.
Sometimes the opposite has been observed: sediment that met a suite of standard or guideline
values caused adverse effects to the benthic community in the field or in bioassays because of
combination toxicity or the presence of unidentified compounds. This demonstrates the need
to better understand the relation between sediment contamination (a hazard) and its actual
impact on the functioning of the ecosystem (ecological status). Wherever a poor diversity and
abundance of benthic invertebrates is observed, the question will arise to what extent this is
due to sediment contamination. A proper answer to that question is needed in order to be able
to decide whether sediment remediation might help to improve that status. Other research
recommendations are given and underpinned in the two dedicated SedNet documents that can



be found at the SedNet website and on the enclosed CD-ROM. In summary, SedNet recom-

mends:

« Especially in the context of perturbations due to climate change, improve our understanding,
and thus also our capability, to predict or model, the fate of contaminants: from emission
(upstream) to adherence to soil and/or suspended particles to sedimentation (also upland)
and re-suspension (downstream).

* Improve our understanding of sediment transport processes (including erosion and sedimen-
tation) at the river-basin scale as a function of land and water use and hydrological (climate)
change in Europe.

* Investigate new architectures for policy processes with respect to sediment and soil issues
that enable the interaction of several involved policy domains, interaction with stakeholders,
new joint knowledge-production processes and joint actions.

* Investigate how the connection between the different involved policy levels and between
strategy and implementation can best be established.

* Evaluate (social/economic/technical/environmental) source-control programmes, and per-
form a cost-benefit analysis of risk reduction through source control, including the manage-
ment of historic contamination.

* Downscale global, European and country scale socio-economic scenarios to the river-basin
scale and their effects on sediment quantity and quality and soil quality, and to stimulate
research into the development of best management plans to comply with current and future
EU regulations.
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Read more

SedNet recommends the following reports, books and other publications to obtain further information on the
issues touched upon in this booklet:

SedNet books (published by Elsevier in 2005)

» Sediment management at the river-basin scale, Editor: Philip Owens, National Soil Resources Institute, Cranfield
University, UK, E-mail: Philip.owens@bbsrc.ac.uk

« Sediment quality and impact assessment, Editor: Damia Barceld, IQAB-CSIC, Dept. of Environmental Chemistry,
Barcelona, Spain, E-mail: dbcqam@cid.csic.es

* Sediment and dredged-material treatment, Editor: Giuseppe Bortone, Regione Emilia-Romagna, Bologna, Italy,
E-mail: gbortone@regione.emilia-romagna.it

* Sediment risk management and communication, Editor: Susanne Heise, Technical University Hamburg-Harburg,
Hamburg, Germany, E-mail: s.heise@tu-harburg.de

International Guidelines
« Specific Guidance for Assessment of Dredged Material, adopted by the 22™ Consultative Meeting of Contracting

Parties to the London Convention 1972 by resolution LC.22/5 (2000)

* Revised OSPAR Guidelines for the Management of Dredged Material, OSPAR-Convention for the Protection of the
Marine Environment of the North-East Atlantic (2004)

* Revised Guidelines for the Disposal of Dredged Spoils, HELCOM-Baltic Marine Environment Protection Commission

PIANC International Navigation Association (www.pianc-aipcn.org )

* Managing Contaminated Dreaged Material, PIANC’s technical brief about the management of contaminated
dredged material within the navigation community (2002).

* Special Report of the Permanent Environmental Commission Dredged Material Management Guide, Supplement
to Bulletin no. 96. (1997)

» Working Group PTC |-17 Handling and Treatment of Contaminated Dredged Material from Ports and Inland
Waterways ‘CDM’ Vol. 17 PIANC-Bulletin, Supplement to Bulletin no. 89 (1996)

*» Working Group PEC 1: Management of aquatic disposal of dredged material (1998)

» Working Group ENVICOM 5, Environmental Guidelines for Aquatic, Nearshore and Upland Confined Disposal
Facilities for Contaminated Dredged Material (2002)

* Working Group EnviCom 8 Generic Biological Assessment Guidance for Dredged Material. In preparation

* Working Group EnviCom 10 Environmental Risk Assessment in Dredging and Dreaged Material Management. In
preparation

CEDA Central Dredging Association / IADC (www.dredging.org; www.iadc-dredging.com )
Series Environmental Aspects of Dredging :

* Guide 1: Players, Processes and Perspectives (1996)

* Guide 2a + 2b: Conventions, Codes and Conditions: Land Disposal (1997)

* Guide 3: Investigation, Interpretation and Impact (1997)

* Guide 4: Machines, Methods and Mitigation (1998)




* Guide 5: Reuse, Recycle or Relocate (1998)
* Guide 6: Effects, Ecology and Economy (2000)
* Guide 7: Frameworks, Philosophies and the Future (2001)

Dutch-German Exchange on Dredged Material (e.g. www.htg-baggergut.de)
* Sediment and Dredged Material Management - Relevance and Objectives (2003)
* Part 1: Dredged Material and Legislation (2003)

* Part 2: Treatment and Confined Disposal of Dredged Material (2002)

Other documents

* Apitz S.E., White S. A conceptual framework for river-basin-scale sediment management, Journal of Soil and
Sediments 3(3):132-138 (2003)

» Den Besten, P., Deckere, E. de, Babut, M., Power, B., DelValls, A., Zago, C., Oen, A., Heise, S. Biological Effects-
based Sediment Quality in Ecological Risk Assessment for European Waters, Journal of Soils and Sediments.
3(3):144-162 (2003)

« Kothe, H. Existing Sediment Management Guidelines: An Overview. What will happen with the sediment/dredged
material? Journal of Soils and Sediments, 3(3):139-143 (2003)

» World Commission on Dams. Dams and development. A new framework for decision making, The report of the
world commission on dams. November 2000 (2000)
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