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Mechanically dredged sediment Is more likely to retain
relatively high degrea of consolidation and have a lower
water cantent when compared with matertal arising from
hydraulic dredging methods. Consequently, It is likely to
belass prone to erosion and more parsistent in th
enviranment following dispasal. Two maln types of
mechznical dredger are:

* Backhoe dredgers (BHD): use 2n articulating
xcavator bucket to remove material from the seabed
The material s raised to the surface through
movement of the crane and bucket. Typically, material
Is then loaded into an on-board hopper or separate
hopper barge for transport by vessel, or In some
Instances, pumping viz pipeline. BHDs are lmited by
the reach of the crane and are mare suited to smaller
dredges. However, due to the force that they can exert,
they are able to handle stronger sediments.

* Grab dredgers (GD): also referred to as ‘clamshell
dredgers, are similar In setup to 3 BHD but use two
wire-operated 'shells' that come together to cut and
‘grab materlal from the bed. Whilst the horizontal reach
of GDs Is also limited by the crane, the use of longer
wiresallows them to operate n greater water depths
Similar to BHDs, they are more sulted to smaller
dredges and can handle a range of sediment types.

Hydraulic dredging

Hydrauiic dredgers use equipment that excavates and
transports dredged material using water (Figure 2.1).
Miechanical action Is often used In conjunction to help cut
away or It sediment into suspension at the bed, before
pumping the materfal Into a hopper or to another location
wia other disposal methods (discussed balow).

‘When seeking to achieve a full hopper load, there may be
a penod of overfiow during tha dredging cycle. This may
result In sediment release at the water surface.

Hydraulically dredged material has  higher water content
than mechanically dredged materlal (although the
consistency of the sediment-watar mix can vary). As a
result, following disposal, it can be prone to saff level and
be more susceptible to dispersion. It will also generally
take longer to dewater and stabilise.

Two main types of hydrauli dredger, both of which use a
form of mechanical action, are:

Trailing suction hopper dredgers (TSHD): have an
Integrated hopper and combine a draghead with a
suction system that moves slowly over the bed
collecting the surface sediment layers. TSHDs are
sutted to dredging loose material such s siit or sand,
s they mainly rely on a scratching action and suction
to It the surface materal. Different draghead designs
are avallable for stronger sediments (e.g, heavier or
‘with teath an harder bads)

Cutter suction dredgers (CSD): have a cutting head
that physically rotates to dislodge material from the
bed. Tha Ioosened matarial Is then suckad through the
cutter head via a centrifugal pump and transported to
the dredge vessel. The materlal is typically discharged
hydraulically via 2 pipeline or into a separate vessel for
transpart CSDs can handle a wide range of materials,
including harder and mare consolidated material such
25 stiff clays and rock_ During operation, the dradger Is
stationary, and often moored with spud legs to help
with positioning and manoeuvring.

iques, clockwise from top left: Backhoe dredger (BHD); Grab (or 'clamshell’) dredger (GB);

ferent dredging techr
Tn“mmm Wd-@dp rrsunx ind Cutter suction dredger (CSD) (© Colin Scott).
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Hydrodynamic dredgers

Twis other common dredging methods to be aware of and

previously mentioned In Chapter 1, are plough dredging and

‘water Injection dredging (WID). These ara categorised as
dredigers, which ratse

the seabed, either by mechanical means, or by Injecting

water into the bed to create a fiuldisad layer, respactively.

Tha hydrodynamic approaches rely on gravity and/or local
hydrodynamics to disperse the sediment throughout the:
systam. These methods have the benefit of retaining the
sediment next to the dredge site and within the local
sedimentary system, thereby helping to maintain tha
sediment budget. However, as they do not give rise to
atorial avallab
they are not considered further In this handbook.

DISPOSAL METHODS

As well 25 the dredging and transport methods, the
method for disposal and how It Influences the behaviour
of the matenial 2t the point of release are also critical
factors when considering the feasibiity and design of 2
beneficial use project. There are also four main disposal
methods and these ara described below.

Bottom placement

Many dredging vessals or hopper barges dispose of therr
Ioads by apening the hopper doors and releasing material
beneath the hull This is how sediment Is typically depostted
atoffshore disposal sttes. These vessels are termed 'spit
hopper barges” and for some, this will ba the only viable way
todischarge the sediment without bespoke an-board
pumping or mechanical facilities.

Depending on the water depth and draught of the vessel,
ths approach can be used in mtertidal or nearshore
‘emvironments. The method is gravity based and benefits
from being relatively quick and to 2 degree, retains the
physical charactaristics of the credged matenial because no
additional handiing stage Is needed.

Mechanical placement

This s a reversal of mechanical dredging (Figure 2.2).
Here, the sadiment storad I the hopper 1s re-excavated
using a BHD or GD. This allows the sediment to be
carefully placed 3t defined locations, subject to the location
being within tha reach of the excavator or crana baing
used. This process takes longer than bottom placement
However, If the material can be placed relatively high on
the shore, It cifers the best appartunity for the deposited
sediment to remain In place, whikst also retalning a greater
degrae of the materials oniginal strangth.

Hydraulic pumping via pipeline

Sediment can be pumped through a pipeline from an
2ppropriately equipped dredging vessel to the recaiving
dispesal site (Figure 2.2). In this approach, the material s
mixed with water, aither through the drediging process tself
(e.g, CSD) ar within the hopper. In situations whra the
dredger or hopper barge does not have this buift-in capacity
for hydraulic discharge, dedicated pumping equipment can
be added aither on the shoreline, on fioating and stable
platforms or to the vessels themselves.
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Figure 2.2: Different disposal techniques, from top:
Clam dumhmirmhw(bmlhd),mlﬁs:
of hydraulically purnped sediment via pipeline (Exo
nn.?fmmﬁ’ﬂ).wm HheE
marsh transfer »,dmuw-::m
and coarse sediment rainbow discharge (Baskalis]

Conslderations, feasibllity studles and
development of the project design

When selecting potential restoration sifes and developing
beneficial use proposals, existing dredging and disposal
activitles must be considered. Some of these have been
described above and include the location of the activities,
the arising sediment volumes and its physicochemical
compaosition, the methods used and the resultant
behavlour of the dredged matertal

There are many other, often Inter-related ecological and
technicalIssues that must aiso be addressed These
Includs ind accessibility of th

There Is no central database from which Information can
be readily drawn about existing dredging methods or
other kay Issues, such as the location of patential
beneficial use sites, as described in the preceding section.

Some detalls are containad within and can be salectively
exiracted from indiidual and publicly available marine
licences. Seciment sampling results and the locatians and

I tated rossthe
UK that form the LCLP and OSPAR raturs, can aiso be
obtained from Cefas. To do so, an ‘Environmental
Information Request can be submitted to the Regulatory
Assessment Team, providing a short description of the

disposal site, as wal as the ovarall costs and net banaits
(Figure 2.17). Developing a new project Is therefore not
always a simple process. To help with future feasibity
studles and development In this sector, some of the main
Issues miora specific to beneficial use to ba aware of ara
reviewed In the following sactions

It 15 resterated here, that the habitat speciiic restoration
handbooks In this serles alsa provide further detalls to
Inform the development of beneficial use projects, such
as habitat specific project dasign, manitoring and
potential funding streams.

pro ™Y
because the partnership s keen to see more of the
Solent's dredged sediment used to restore Its eroding
Intertidal habitats. Around 1 million m? of fine sadiment
15 excavated sach year In this ragion. This Is mainly
placad offshore with no more than 0.029% of this
material being directly used to beneficially protect and
restore the Solent’s

0T T Z020): T TvoTved £ CeTes
review of the practical opions for carrying out
restoration In aneof the areas pricritised during
Phase 1. The location Identified was In the West
Salent, near Keyhaven and Lymington. The Phase 2
review alsa Included a uniquely detatled costenefit
analysts o the avaizble optons,based on 3 natural

‘The BUDS project recognises that a new collaborative
and strategic management approach is needed in the
Solent region If change 1s to ba achieved. This naeds to
be bult on a systematic, inciusive and evidence based
process and to achieve this, the project Is being carried
out progressively In discrote phases as follows:
* Phase1(2017to 2018): This Invoived an initial
strategic overview of the region_ It included
mapping study (Figure 2.16) to lustrate the dredging

1t approach

Phase 3 (2021 to 2022): This phase will walve
actively securing the necessary marine licences and
permissions for beneficial use at a preferred site (or,
iceally, a series of sites) In the Wiest Solent. This will
faclitate future beneficial use projects that will then
‘take place during Phase 4. The process willlso further
Improve understanding about the practicaltties, costs,
benafis and funding of benaficial use measures to
underpin other projects across the Solent n the future.

o

Figure 2.16: Interactive map of dredging and dispasal activities in the Solent, created during Phase 1 of the BUDS project (ABPmer)
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Access to relevant

One key issue worth emphastsing, is that much of the
Information needed to make decisions and develop
praject plans 1s not readily avallable or clearly audited.

@

reason for the enquiry and efther the boundary co-ordinates
ofthaaraa of Interest, or the name of the exsting dispasal
sites of interest (e.g, to assess historical usage). However, a
Iot of other Information can only be derlved from further
local and regional research and (hrougn consul nauens w\m
tor specialists. Without any
investigations are required to obtain the main raqu\red
Information as part of any feasibility studies.

This lack of detall and transparency s ltself a constraint
to progressing projects. Moving forward, it Is
recommended therafore, that many of the details
discussed here are collated as part of the 'Sediment
Mznzgement Framework (SMF) online tool” currently
being developed (Box 2.2). Any such efforts to Improve
data collation and communication will help with project
planning and feasibiltty studies in the future
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Pre Application Stage

Assessments

@® Liensing

Early Engagoment with Regulators

Environmental Impact
Assessment (EIA)

Assess Sedimant Quality

Arising Drodged Material Disposal Site

Submit 'Sample Plan Request*
1o marine licensing authority,

Collect and analyse samples
according 1o the sgroed ‘Sample
Plan’. Sample collection may require
A marine licence or exemption,

No sampling of the existing i A
disposal site Is required, as It has Sonsider 1A Scroaning and
atroady besn charactarised

Validated laboratory issues the
resulls Lo the applicant using the
‘Sample Results Template',

Arising Dredgod Material Impact Assessment

If 2 new disposal site is required, Undertake sssessments
produce a ‘Disposal Site relating to potential impacts,
erisation” assessmont, Complete EIA ff applicable

Follow the waste hucarchy
1o ddentily the next best
manageement optioa.

Submit application, Including
* Completed 'Sample Results Template” (submitted as a standalone document)
* Project detalls, inclading.
‘Disposal Site Characterisation’ assessment,
submitted as a standalone repart or is part of the main marine licence apphcation
« Rasults of potential impact assessments
submitted as standalone report(s) or as part of the main marine licence application
- 'Environmental Statement (ES)', submitted d applicable

oge @ Actions @ Tope @ Question @ Outcome
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A Cutter suction dregge pumped direct to site
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Thank you for your attention

Your name
crscott@abpmer.co.uk
+44 (0)23 8071 1860
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