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The Central Dredging Association 
(CEDA) is committed to environmentally 
responsible management of dredging 
projects  and their  recent posit ion 
paper outlines concepts of integrating 
Adaptive Management (AM) for the 
enhancement of the environment into 
dredging activities (inclusive of placement 
/ disposal / reclamation). This paper 
provides a summary of the Position Paper

Introduction
Dredging projects are often permitted 
with license conditions or regulations 
based on assessment  of  potent ia l 
environmental effects. In some cases 
strict thresholds might be applied to 
assure environmental performance with 

levels deemed to be acceptable, based on 
findings of impact assessments. In other 
cases less clear environmental limits are 
specified: sometimes due to uncertainty 
about effect on and responses by nature, 
caused by inability to fully appreciate 
and judge environmental conditions and 
potential project effects; or for other 
reasons such as sharing responsibilities 
and risk. 

For those dredging projects where the 
outcome is less certain or accompanied 
by a low confidence in the prediction 
of effects, a sequence of more intense 
and  ta rge ted  moni tor ing, impact 
assessment and management actions 
might be implemented on a continuous 
or regular basis for the duration of 

(and after) the project, in order to keep 
project expectations and implementation 
requirements more manageable. This 
sequence of activities is jointly understood 
as ‘Adaptive Management’ (AM).

AM helps to achieve desired goals by 
addressing uncertainty, incorporating 
flexibility and robustness into project 
design, as well as using new information 
to inform decision-making as a project 
develops. Goals include an efficient 
p ro j e c t  de s i gn  and  s t re aml in ing 
implementation protocols to minimise 
wasting resources which, when holistically 
viewed, could be decreasing a project ’s 
overall environmental footprint.

AM in dredging projects represents a 
modern approach and has the potential to 

Integrating adaptive 
environmental management 
into dredging projects
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Project Consideration Potential Benefits Potential Disadvantages

Environmental Enables a project with uncertainties relating 
to the environment to go ahead with agreed 
monitoring and management to control actual 
effects. 
Effective method of environmental protection, 
especially in tiered management approach.

In rare instances, AM may be used as an 
“excuse” for poorly conceived design or project 
implementation. 
Uncertainties in environmental effects will need 
to be agreed upon with attendant management 
actions if monitoring indicates worse or better 
effects.

Legal / Permitting AM approach may allow projects to proceed with 
a licence being granted, with uncertainties about 
sensitive receivers to be addressed.

AM approach may conflict with prevailing laws, 
which are often based on the precautionary 
principle..

Effort and economics AM involves a case-specific solution. Initially 
more effort may be required, but overall effort 
shall be in line with actual environmental 
sensitivities, possibly resulting in lower total effort 
and hence cost.

Uncertainty over effort required throughout 
duration of project. 
Exact advance budgeting for total project cost will 
be difficult, as AM leads to case-specific changes. 
Project duration might be extended, if decisions 
take long and/or execution has to be slowed 
down.

Contractual Contract with allowances for flexibility reduces 
potential for conflicts.

Increased effort in contract management, i.e. who 
takes the project risk of increased and variable 
management.

Social Stakeholder trust may be improved by transparent 
process.

Stakeholders may sometimes perceive AM to be 
used by project owners to justify unwanted (or 
less than optimal) project outcomes. 
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Figure 1 (top): Adaptive Management Cycle: 
Plan: Defining desired goals and objectives, 
evaluating alternative actions, selecting a 
preferred strategy, recognising sources of 
uncertainty; Design: Identifying / designing 
a flexible management action; Implement: 
Implementing the selected action; Monitor: 
Monitoring the results or outcomes; Evaluate: 
Evaluating the system response in relation 
to specified goals and objectives; Adapt: 
adapting (adjusting upward or downward) 
the action necessary to achieve stated goals 
and objectives; Figure 2 (right): Simplified 
stepped process for integrating Adaptive 
Environmental Management in a dredging 
project.
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Poplar Island (US) with different habitat cells
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become good practice in the future. It is 
not likely that AM will be appropriate for 
all dredging projects, but the advantages 
are seen especially for the larger scale 
projects and multi-year projects.

Adaptive management
AM in dredging projects prescribes a 
process wherein management actions 
can be changed in response to monitored 
system response to maximise efficiency 
while maintaining or achieving a good 
ecological state. The basic steps of AM 
are illustrated in Figure 1.

AM offers advantages but also risks for 
dredging projects in that the monitoring 
and management required can change 
regularly throughout the project. Table 
1 illustrates the pros and cons associated 
with AM projects; these are further 
elaborated in the full paper

Implementing adaptive 
management
A M  i s  m o r e  c h a l l e n g i n g  t h a n 
management following a fixed procedure, 
and basically requires:
• a  t empor a r y  more  i n t en s i ve 

m o n i t o r i n g , e v a l u a t i o n  a n d 
adjustment (MEA) commitment

• potential ly higher budget and 
resource requirements for MEA

• a mechanism to deal with a lower or 
higher effort due to newly identified 
requirements

• a mechanism to deal with differing 
t o t a l  co s t s  f rom the  i n i t i a l 
calculation

• s t rong  c ro s s - sec to r a l  p ro j ec t 

management skills
• f l e x i b i l i t y  f o r  a  d i f f e r i n g 

implementation timeframe
Benefits can be achieved on various 

components, for  example; finance, 
environment or logistics and can be 
achieved through alternative solutions 
not considered originally, but are feasible 
based on monitoring evaluation during 
the process. On the other hand, results 
might be below initial expectations. 
Therefore, setting the initial criteria based 
on the sensitivity of the environmental 
receptors is crucial.

The overa l l  goal  of  the project 
should be defined by measurable Key 
Performance Indicators (KPI) at the 
project planning stage and should aim 
towards an optimal total performance, for 
instance, by monitoring an indicator like 
’stakeholder opinion’.

Bringing the regulator, public and 
other stakeholders into the process early, 
with continued dialogue throughout, is a 
key element of AM, to gain a common 
understanding of project uncertainties 
and opportunities, monitor ing and 
possible adjustments to project operating 
processes. Contractors should also be 
involved as early as possible as they have 
access to valuable practical experience 
allowing them to predict the impact of 
mitigation measures on the project budget 
and the achievable environmental result. 

The legislative framework should be 
considered throughout the entire project. 
The amount of uncertainty in a project 
can influence the regulatory conditions 
applied to the project and lead to a 

precautionary approach being taken to 
the monitoring and management. Such 
an approach can affect the duration of a 
project by extending the timescale and 
incurring additional costs of management. 
With AM it is possible to ensure that 
management is only undertaken if needed 
to protect resources and that if dredging 
is undertaken within monitored triggers, 
early warnings can be applied to avoid 
non-compliance.

Budgeting for AM has to include a 
margin for fluctuations as environmental 
conditions can be too complex to make a 
precise estimate in advance. The contract 
also needs to allow for coping with the 
uncertainties and opportunities, for 
instance, through a lump sum price in 
combination with a well-defined delay 
percentage related to environmental 
performance. 

Critical success factors
Development of the methodology for 
AM is usually specified in a project 
specific AM Plan which defines types 
of actions, procedures and compliance 
measures to be implemented during the 
execution of the works. The plan should 
be re-evaluated as and when new data 
are analysed throughout the life of the 
project to ensure AM procedures remain 
appropriate. 

The Plan should include the procedure 
for integrating AM during the project 
implementation phase. Figure 2 shows a 
simplified approach.

Critical success factors for AM include 
gaining knowledge of the following 
parameters:
• Understanding the baseline and 

natural variability over a longer 
per iod  i s  c r i t i c a l  and i s  the 
foundation upon which the project 
works are defined

• Understanding critical receptor 
sensitivities and timings (breeding 
seasons, tolerable turbidity levels) 
a l lows real ist ic  tr iggers  to be 
set ensuring that works can be 
adapted from the outset to meet 
environmental objectives

• Monitoring of predicted effects 
on the sensitive receptors must 
be  c apab le  o f  d i sc r iminat ing 
unanticipated effects

• Monitor ing practices must be 
designed in accord with aims and 
requirements of the project and AM 
(e.g. spatial/temporal/economic) and 
environmental objectives

• Monitoring methodology, including 
speci f icat ion for  analys is  and 
reporting procedures, should be 
clearly defined to ensure that the 
approach is transparent and can be 

Informing the stakeholders
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agreed in advance with the regulator 
(as necessary)

• Causes of change due to natural 
events or other activities occurring 
shall be picked up by the monitoring 
as these changes could affect the 
management approach

• The methodology should be easily 
rev iewed and compared  wi th 
thresholds (triggers) to enable timely 
decisions to be made to ensure AM 
of the dredging activity

• Management options should be 
defined using tiered trigger levels, 
to enable an early warning so that 
impacts could still be avoided, or 
that an unacceptable impact could 
occur unless dredging activity ceases 
in a particular location

• Roles and responsibilities should 
be defined and agreed in advance, 
so that actions can be smoothly 
processed if required during the 
project

• The review of data obtained from 
monitoring can be time-consuming, 
while quick decisions are necessary 
for management. This stage is 
critical for the effective working of 
an AM approach

About the author and Organisation

The position paper is presented by the Central Dredging Association (CEDA), 
an independent, international organisation with an extensive professional 
network, a centre of expertise on dredging and reclamation and an easy-to-access 
forum for knowledge exchange. The paper has been prepared by a working group 
of international experts of broadly diverse back- grounds and range of expertise, 
under the remit of the CEDA Environment Commission.

Members of the CEDA working group AM for dredging projects: Chris 
Adnitt, Royal HaskoningDHV, UK; Marijn Huijsmans, Witteveen+Bos, the 
Netherlands; John Kirkpatrick, HR Wallingford, UK; Ram Mohan, Anchor 
QEA, LLC, USA (corresponding); Marcel Van Parys, Jan De Nul, Belgium; 
Gerard van Raalte, Boskalis/Hydronamic, the Netherlands (Chair); Henrich 
Röper, Hamburg Port Authority, Germany; Craig Vogt, Craig Vogt Inc, USA 
(corresponding).

Enquiries

The full version of this paper can be downloaded 
from the resources section of the CEDA website: 
www.dredging.org

Edit ion 66: May 2015   123 


