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SCOPE

The CSIR has been subcontracted by SRK Consulting to undertake the Dredging and
Disposal of Dredge Spoil Modelling specialist study for the Ben Schoeman Dock Berth
Deepening Project. The specialist study comprises a numerical modelling study to assess
the potential transport and fate of dredged sediments and associated contaminants, the
results of which will inform the Sediment Toxicology and Marine Ecology, the Visual
Impact Assessment and Shoreline Stability specialist studies for the Environmental Impact
Assessment of the proposed berth deepening project.

This study addresses the relevant key issues identified during the scoping process. The
following specific Terms of Reference apply to the study:

Identify (in consultation with Transnet) likely dredging methods and options of
transporting dredged material from the BSD to the marine disposal site;

Estimate (in consultation with Transnet) the likely duration of dredging operations
as well as seasonal and daily dredging schedules; and

Locate and characterise a site at between 40m to 70m and 70m to 100m water
depth that would be suitable for the disposal of dredge spoil using preliminary side
scan and bathymetric survey techniques as well as sampling of sediments at the
seabed. Report the findings in a preliminary report following the survey.

Produce a model of the disposal of dredge material at the following disposal sites:
a. Deep water (between 40m and 70m) dredge disposal; and
b. Deep water (between 70m and 100m) dredge disposal;

There has been an undertaking by Transnet to not dredge sediments exceeding
London Convention prohibition levels. The specialists study thus only needs to
confirm that this is the case and that the sediment dredged are London Convention
compliant.

R van Ballegooyen
Coastal Zone Decision Support Research Group Stellenbosch, South Africa
Natural Resources and the Environment CSIR December 2006
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EXECUTIVE SUMVARY

Introduction

As part of a programme for improving the efficiency of the Port of Cape Town, the National
Ports Authority of South Africa (NPA), a division of Transnet Limited (“Transnet”),
proposes to undertake the following activities:

Deepening of the Ben Schoeman dock that will include deepening the Ben
Schoeman Dock basin from ~14m below Chart Datum (CD) to a maximum depth
of ~ 15.5m below CD generating approximately 1 230 000 m® of dredge material
that will need to be disposed of either on land or to the marine environment;

The proposed alteration to berths 601 to 604.

TABLE BAY
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‘\-\l BEN SCHOEMAN DOCK
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Location of the Ben Schoeman Dock and berths in the Port of Ca pe Town

Purpose of the study

This Dredging and Disposal of Dredge Spoil Modelling specialist study comprises a
modelling study to assess the potential transport and fate of sediments and associated
contaminants. The results of this modelling study are intended to inform the Sediment
Toxicology and Marine Ecology, the Visual Impact Assessment and the Shoreline Stability
specialist studies for the Environmental Impact Assessment of the proposed berth

deepening project.
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Characterisation of the material to be dredged

The volume of material to be dredged and disposed of at sea is approximately
1230 000 m® comprising approximately 77 % soft material (4 % gravel, 52 % sand and
44 % mud), 16 % soft rock and 7 % hard rock.

Most of trace metal concentrations in the surficial sediments to be dredged are fairly
contaminated and lie within the “special care” category of the London Convention. Most of
these exceedances are close to the lower end of the “special care” thresholds. The deeper
sediments are less contaminated than the surficial sediments. Based on the geotechnical
cores, the contaminated surficial sediments are conservatively considered to comprise
60% of the total sediments to be dredged, i.e. the upper 0.9 m of the sediment cores.
Available literature suggests that the concentration of trace metals released from the
sediments into the water column are limited and elutriation analyses undertaken as part of
this study suggest that as little as 0.2% of the trace metal loads in the sediments are likely
to enter the water column during dredging and dredge disposal activities.

The total petroleum hydrocarbons (TPH) and individual poly aromatic hydrocarbons
(PAH) concentrations in the sediments are below accepted screening thresholds
indicating minimal risks of adverse environmental effects from these compounds either in-
situ or at an offshore dredge disposal site.

Description of Dredging Operations

To retain flexibility in terms of utilisation of dredging equipment that may become
available, this specialist study considers three dredging options:

a combination of a cutter suction dredger and backhoe dredger;
a combination of a trailing suction hopper dredger and backhoe dredger;

an operation utilising one or more backhoe dredger(s).
Description of the Environment

Table Bay is a shallow bay with a surface area of approximately 100 km? and depths
reaching 35 m in the centre of the bay. The seabed is mainly covered by thin layers of
sand but has fairly extensive areas of exposed bedrock.

The shoreline of Table Bay from Blouberg to Mouille Point comprises of 3 km of rocky
shore (at Blouberg and at Mouille Point), approximately 13 km sandy beach (between
Blouberg and Table Bay harbour) and 4 km of artificial shore protection and breakwaters
comprising the Port of Cape Town. Robben Island has a total shoreline of 9 km, of which
some 91% is rocky.

Water movement within the bay is primarily wind-driven, experiencing minor effects from
shelf currents further offshore and with waves and swell playing an influential role in
driving currents in the nearshore. Water movement is further influenced by tides although
the forcing of this nature is considered minor. In summer wind is from a predominantly
south-easterly direction resulting in currents that tend to flow northwards that result in an
anti-clockwise motion in the bay. Conversely, in winter winds from a north/north-westerly



Ben Schoeman Dock Berth Deepening Project: Dredging and Disposal of Dredge Spoil Modelling Study

sector predominate and drive water towards the south producing a slight clockwise motion
in the bay. During summer upwelling cold water (9 - 13°C) invades Table Bay from the
Oudekraal upwelling centre, south of Table Bay, resulting in generally shoreward bottom
flows. Temperatures can increase rapidly to >20°C during relaxation phases of the
upwelling cycle as water flows into Table Bay from the north and north west. Upwelling
and solar heating in summer leads to a highly stratified water column during summer while
in winter the water column is largely well-mixed.

Important Marine Ecosystems and existing Beneficial Uses of the region

Important components of the marine ecosystem in the bay are the habitats within the bay,
the benthos, the Table Bay pelagic communities, the Table Bay harbour communities,
seabirds and marine mammals.

Important resources and recreational fisheries in Table Bay include:
Three important commercial fishing zones of abalone;

White mussel (D. Serra) that are harvested recreationally for bait and human
consumption;

Commercial line fisheries for hottentot, snoek and other species including long fin
tuna, chub mackerel and chokka.

In terms of biogeography and unique biodiversity resources, the rocky shore and sandy
beach communities (with the exception of dense white mussel beds at Bloubergstrand),
the benthic communities and the pelagic fish and marine mammals occurring in Table Bay
are typical of the West Coast and not unique to Table Bay. Table Bay therefore cannot be
classified as a locally, regionally or internationally important biodiversity resource. The
only strong exception to the above statement are the seabirds of the area (especially the
African penguin and the Bank cormorant whose population size, endemism and
conservation classification make these seabirds significant biodiversity resources).

Existing beneficial uses in Table Bay include:

Marine Protected and Conservation Areas (i.e. the Table Bay rock lobster
sanctuary, the Table Mountain National Park Marine Protected Area and Robben
Island that is a provincial nature reserve with no formal marine protected area,
however the sea area encompassed within a 1 nautical mile radius of Robben
Island can be considered to be environmentally sensitive because of its
conservation importance to African penguins and Bank cormorants;

Marine outfalls (Green Point pipeline and Chevron/Caltex pipeline);

Used an disused sea cables with landfalls at Milnerton and Melkbosstrand and
from Granger Bay and Murrays Harbour and the Port of Cape Town;

Vessel navigation and anchorages;
Recreational activities (surfing, sailing, kite-surfing, swimming, fishing, etc).
Tourism (e.g. Victoria and Alfred waterfront)

The most important and sensitive beneficial use potentially impacted upon is the seawater
intake of the Two Oceans Aquarium that is located in the Victoria and Alfred Basin.
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Environmental guidelines

The environmental and water quality guidelines used in this study are:

the South African Water Quality guidelines for the Natural Environment (DWAF,
1995a,b) that are applied everywhere as a conservative guideline;

the Australian and New Zealand water quality guidelines (ANZECC, 2000) for a
moderately disturbed or polluted system (protection of 80% of species with a 95%
certainty) that are assumed to apply in the harbour;

water quality guidelines for suspended sediment concentrations in the water
column for dredging activities relevant to the West Coast of southern Africa
(EMBECON, 2004) as well as guidelines considered to be of specific relevance to
the ecologically sensitive areas of Table Bay (Steffani et al., 2003);

the Benguela Large Marine Ecosystem proposed guidelines (Taljaard, 2006) for
trace metal concentrations in the sediments;

London Convention screening “special care” and “prohibition” thresholds for trace
metal concentrations in the sediments.

Dredge disposal Site Selection and Characterisation

The dredge disposal site has been selected to achieve a balance between acceptable
environmental risk, technical risks and project risks (commercial viability, project timelines,
etc) and consequently include consideration of:

Legal requirements for disposal (i.e. compliance with London Convention dredge
disposal site selection criteria);

Potential environmental impacts (i.e. protection of ecosystems and existing
beneficial uses);

Economic and operational feasibility.

Specifically the site has been chosen to:

Ensure minimum ecological sensitivity of the site (achieved by selecting a site
where the seabed composition is similar to the dredge material to be disposed of
and the dredge material is either retained in a discrete area (if of different
composition to the receiving environment) or allowed to disperse to facilitate
habitat recovery;

Ensure minimum impact on adjacent ecologically sensitive areas and/or beneficial
uses by ensuring that the site is sufficiently distant from such sites for the
prevailing environmental conditions that determine the transport and fate of
sediments and contaminants;

Ensure that the water depths at the selected sites are such that they allow for a
large degree of containment at the site or, if desired, wider dispersal of the dredge
spoil to facilitate habitat recovery at the site and to minimise impacts associated
with concentrations of contaminated sediments;
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The project should be within “economical” sailing distance of the dredge area and
be compatible with technical and project feasibility considerations such as
available dredging equipment and the need to ensure that project timelines are not
unduly compromised, etc.

Ensure that there are minimal constraints (e.g. technical feasibility and costs) to
characterising the proposed dredge disposal sites and subsequent monitoring of
potential dredge and dumping impacts.

The two sites selected (see Figure below) are a site in a 65 to 70 m water depth (site 1)
and alternative site in an approximate 40 m water depth (site 2) both of which are
approximately 6 km? in extent.
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The selected sites can be characterised as follows:

Bottom sediments at both sites are dominated by sand (mostly fine sand) with
limited muds (Site 1) or almost none at all (Site 2);

the bottom sediments are uncontaminated;
in terms of their benthos distributions

- Site 1 displays a higher biomass and biomass richness, evenness and diversity
of benthos than Site 2 that has a generally lower biomass and increased
heterogeneity in benthic macrofaunal community structure representing the
higher heterogeneity of habitats within Site 2;

- Both sites display taxon/abundance relationships indicating no pollution effects.
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Transport and fate of sediment and contaminants in the marine e nvironment

The transport and fate of sediments and contaminants in the marine environment were
simulated using the Delft3D suite of software comprising the SWAN wave model and the
three dimensional Delft3D on-line SED morphological model. These models, between
them, include all of the important wave-driven and wind-driven processes determining the
transport and fate of sediments and selected contaminants. These models have been
calibrated against existing measured wave and current data in Table Bay.

An initial total of six model scenarios of three months duration (encompassing the
dredging operations) in summer, were simulated based on a combination of the three
proposed dredging operations and the two proposed dredge disposal sites. However
these initial summer simulations suggested that the simulation of only summer scenarios
may not be conservative for all potential impacts (e.g. potential turbidity impacts on the
Table Mountain National Park Marine Protected Area that is likely to suffer increased
impacts in winter due to the potentially increased sediment movement due to the higher
wave occurring during winter combined with the southerly flows out of Table Bay
associated with the north-westerly winds that are most common during winter).

Consequently additional simulations (scenarios 7 and 8) were undertaken for the CSD and
backhoe dredging operations (that are indicated in the summer simulations to have the
greatest likelihood of impact on the Table Mountain National Park Marine Protected Area)
to identify whether the winter scenario simulations indicate an increased likelihood of
potential impacts on the Table Mountain National Park Marine Protected Area compared
to the summer scenarios simulated.

The scenarios are summarised in the table below.

Scenario Nature of Dredging Dredge

ID Operation disposal Site SRS
1 CSD and Backhoe Site 1 summer
2 CSD and Backhoe Site 2 summer
3 TSHD and Backhoe Site 1 summer
4 TSHD and Backhoe Site 2 summer
5 Backhoe(s) only Site 1 summer
6 Backhoe(s) only Site 2 summer
7 CSD and Backhoe Site 1 winter

8 CSD and Backhoe Site 2 winter

Environmental Impact Assessment

The model results have been analysed and reported mostly as cumulative days of
exceedance of the relevant water quality and sediment quality guidelines. This is used as
the main measure or indicator of potential environmental impact in the marine
environment.

Vi
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The potential environmental impacts assessed in this manner are:
Visual impacts;
Ecological impacts associated with elevated water column turbidity;

Ecological impacts associated with the distribution of contaminated sediments and
smothering effects;

Maximum change in the sediment thickness at the dredge disposal site that could
have shoreline stability effects;

Toxicity effects of contaminants released from the sediments;

Potential impacts of elevated suspended sediment concentrations entering the Salt
River estuary and the Diep River estuary (that implicitly includes potential impacts
on the Milnerton Lagoon and Rietvlei);

Sedimentation of previously dredged area and navigational channels.

Only the visual impacts, the sedimentation of previously dredged areas and navigation
channels and interference of dredging operations with existing shipping traffic are
assessed in this report. All other impacts are reported in other specialist reports (i.e. the
Sediment Toxicology and Marine Ecology, the Visual Impact Assessment and the
Shoreline Stability specialist studies).

The potential environmental impacts assessed in this study are summarised below.

|Impact Description Extent | Intensity [ Duration | Consequenc| Probability] Significance| Status|Confideng
Jimpact: Visuakasterq Local Low Short-term  Very Low Medium t
shoreline of Table Bay 1 1 1 3 Probable| VERYLOW  -ve high
With mitigation Local Low Short-term)  Very Low Probable| VERY LOW _VeMed_lum t
1 1 1 3 high
Impact: Visual around Local Low Short-term  Very Low Medium t
Robben Island 1 1 1 3 Probable|  VERY LOW Ve high
\With mitigation Local Low Short-term - Very Low Probable| VERY LOW _VeMeq|um t
1 1 1 3 high
[Impact: Vlsgal from Local Low Short-term  Very Low Probable| VERY LOW _VeMed_lum t
lvantage points 1 1 1 3 high
With mitigation Local Low Short-term) - Very Low Probable| VERY LOW _VeMed_lum t
1 1 1 3 high
Ilmpagt: V|§ual at Local Low Short-term  Very Low Probable|  VERY LOW i eMedwm t
dumping site 1 1 1 3 high
\With mitigation Local Low Short-term)  Very Low Probable| VERY LOW - eMedwm t
1 1 1 3 high
Impact: Sedimentatipn .
o . Medium-
of existing dredged Local Medium Low Low to
o term Probable LOW -ve ]
areas and navigation 1 2 5 5 medium
channels
. Medium-
With mitigation Local | Medium | . Low Probable LOW g Lowto
1 2 5 5 medium
Impact: Interference|
ith existing shipping Local Low Short-term)  Very Low Definite | VERY LOW  -ve Hig
. 1 1 1 3
traffic
\With mitigation Lolcal Lcl)w Shorlt-terrr Ver)é Low Definite | VERY LOW  -ve Hig

Vii
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Assumptions and limitations of the modelling study

The assumptions and limitations of the study are as follows:

The potential impacts are significantly influenced by the dredge project description
and thus are relevant only to the range of technologies and dredging operations
provided by Transnet for assessment in this specialist study;

It is assumed that the requirement to spread the dredge spoil more or less evenly
over the site can be met. (To avoid creating dump mounds of a height significantly
greater than the expected average sediment depth over the dump-site, each
successive dump or grouping of daily dumps will be such that the sediment is more
or less evenly distributed over the dredge disposal site. The aim is to spread the
material evenly by the end of dredging.) If this does not occur, the sediment
thicknesses indicated by the modelling will be exceeded locally. The relevance of
this is greatest for the shallow dredge disposal site (Site 2) and is addressed in
greater detail in the Shoreline Stability specialist study (Smith, 2006);

There exists considerable uncertainty in the model parameters such as critical
shear stress of deposition, critical shear stress of erosion and re-suspension rates
of sediments at the seabed. (We have constrained these uncertainties by
appropriate review of the literature where effects of sand/mud mixtures, cohesive
behaviour, etc have been considered. Model sensitivity tests have indicated that
the model results are sensitive to changes in the combination of sediment transport
parameterisations used in the modelling study. The model parameters used,
however, are the best available and are expected to provide sufficiently robust
results for the purposes of this study.);

The potential impacts associated with contaminated sediments are sensitive to the
assumed percentage of the trace metal load in the dredged sediments that enter
the water column during dredging and dredge disposal activities (i.e. assumed
remobilisation factors for trace metals). Should this percentage be significantly
higher than assumed here (e.g. 1 to 2% of the total trace metal load in the
sediments) it is likely that the conclusions in terms of potential impacts could
change and possibly be of concern in and around the harbour and at the Two
Oceans Aguarium intake. While the remobilisation factors are based on a limited
number of elutriation analyses (see Appendix A) that compare well with those
inferable from other studies on contaminated sediments (e.g. Pennekamp et al.,
1996; Guevara-Riba et al., 2004), it may be prudent to undertake additional (i.e.
more comprehensive sampling) elutriation analyses of the sediments targeted to
be dredged prior to dredging;

The limitations on model resolution places limitations on the ability to assess very
near-field effects. In general the model results are robust beyond a 200 m to 500
m radius in the offshore and an approximate 100 m to 150 m radius in the port.
Within these radii, the suspended sediment and tracer contamination effects may
be greater than indicated by the modelling. This limitation is typical of such
modelling studies and is best resolved by referring to literature on the impacts in
the immediate vicinity of dredging and dumping operations for the various
technologies proposed or, more conservatively, by treating such a small zone in
the immediate vicinity of the dredging and dumping operations are being a
temporary “sacrificial zone”;

viii
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The backhoe only dredge operation simulations are deemed to provide a
conservative outcome in terms of the thickness of sediments at the dredge
disposal site and the area surrounding it once scaled up by a factor of 68/13 to
allow for the full dredging and dredge disposal duration. However this is not
necessarily the case for the distribution of contaminated sediments around and
away from the site, where the results for the backhoe only dredging option is
possibly less conservative than reality due to the reasons stated above. Similarly
the sediment plumes and water column turbidity may be less conservative than
reality, as not all of the sediments to be dredged from the Ben Schoeman Dock will
have been placed in the marine environment over the shorter 13 week simulation
period. The results therefore are deemed sufficiently quantitative to rank the
impacts associated with the various dredge operations (i.e. backhoe operations
generally result in lower impacts than the other high-rate dredge operations), but
not sufficiently quantitative to use the simulations to determine the absolute
impacts associated with the backhoe only dredge operations over the full 68 week
period.

In general where there has been uncertainty, conservative assumptions have been
made. The assumption of the shortest duration possible for dredging operations is
possibly the most conservative of these assumptions.

Conclusions and recommendations

While the exact nature of the relevant impacts are assessed and reported in related
marine specialist studies of this EIA, the conclusion of this study is, in terms of minimising
potential environmental impacts, that dredge disposal at the deeper site is preferred. In
general, the deeper the dredge disposal site the less the likely environmental impacts in
Table Bay.

Recommendations of this study are:

Given the differences in the impacts associated with the various dredge scenarios
and technologies, that the potential environmental impacts be re-assessed should
the dredge technology, nature of operations and durations be significantly different
to those assessed within this specialist study. It should be noted that this study
has consistently considered the “worst case” scenario for each of the dredge
technologies considered;

That the results of this study be used to inform monitoring requirements and
specifically the Environmental Management Plan associated with dredging
activities;

That, if possible, a beneficial use be found for the rock that is to be removed from
the port;

Special care will be required to ensure that the sediment is more or less evenly
distributed over the dredge disposal site by the end of dredging and to minimise
the occurrence of localised “mounds”. This requirement is particularly relevant to
the shallow dredge disposal site (Site 2). This requirement should be specified in
the dredge tender documents.
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That mitigation measures such as silt screens be investigated, however the
efficacy and practicality of these methods in a working harbour are debatable. It
may be preferable that the Environmental Monitoring Plan and Dredge Tender
documents include specifications as the turbidity levels not to be exceeded as the
entrance/exit to the Ben Schoeman Dock during dredging operations. The
recommended levels are likely to range from 80 to 100 mg/l but will need both to
be reasonable and at sufficiently conservative levels to mitigate specific predicted
environmental impacts. It is best that it be left up to the dredge operators to select
appropriate mitigation measures to meet these specifications rather than specify

these a priori in the Environmental Monitoring Plan.

It is deemed prudent to confirm the assumed percentage of the trace metal load in
the dredged sediments that enter the water column during dredging and dredge
disposal activities (i.e. assumed remobilisation factors for trace metals) with
additional elutriation analyses of the sediments targeted to be dredged prior to

dredging;

An appropriate environmental baseline for the potential impacts from dredging
operations (e.g. water quality at the Two Oceans intake) needs to be obtained.
Specifically it is recommended that a baseline be obtained for “indicator” trace
metals (copper and zinc) and suspended sediments (and possibly the nutrient,
particularly ammonium levels) and that these quantities be appropriately monitored

at the Two Ocean Aquarium during the dredging operations.

That the opportunity of the proposed dredging operation be utilised to undertake
the field measurements necessary to better constrain uncertainties in the model
predictions and ecological assessments. Specifically , the survey data gained on
the candidate dump sites in this study needs to be utilised in tracking changes
associated with dredge spoil dumping over a realistic time span to show rates of
benthos recovery and provide information on dumped dredge spoil behaviour.
Opportunities for this have not been created in the past and the baseline data set
will be an invaluable tool in understanding the effects and implications of the

marine disposal of dredge spoil on South Africa's inner continental shelf.
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GLOSSARY

Acute toxicity:

Annex | substances;

Annex Il substances:

Anoxia:
Anthropogenic:

ANZECC

Bathymetry:

Bay:

BCLME:

Benthic:

Benthos:

Beach:

Bioavailable:

Rapid adverse effect (e.g. death) caused by a substance in a living
organism. Can be used to define either the exposure or the response
to an exposure (effect).

Annex | substances are defined in the London Convention to include
organohalogen compounds, mercury and mercury compounds,
cadmium and cadmium compounds, persistent plastic or similar
synthetic compounds, crude oil and associated wastes, radioactive
wastes, material for biological and chemical warfare. Of relevance
here are the trace metals, mercury and cadmium. The London
Convention prohibits the dumping of wastes or other matter listed in
Annex I.

Annex |l substances include wastes containing significant amounts of
arsenic, beryllium, chromium, copper, lead, nickel, vanadium, zinc and
compounds of these metals, organosilicon compounds, cyanides,
fluorides, pesticides and their by-products and any other material,
though of a non-toxic nature, that may become harmful due to the
quantities in which they are dumped. The dumping of wastes or other
material listed in Annex Il requires a prior special permit from the
relevant national authority.

The absence or near absence of oxygen, i.e. < 0.1 ml O,/|
Caused by human activity.

The Australian and New Zealand Environment and Conservation
Council under whose auspices the Australian and New Zealand water
quality guidelines for Fresh and Marine Water Quality (referred to in
this report as the ANZECC water quality guidelines) were developed.

The sea bed “topography” derived from measurements of depths of
water in oceans, seas, and lakes.

A recess in the shore or an inlet of sea between two capes or
headlands, not as large as a gulf but larger than a cove.

Benguela Current Large Marine Ecosystem

Referring to organisms living in or on the sediments of aquatic habitats
(lakes, rivers, ponds, etc.).

The sum total of organisms living in, or on, the sediments of aquatic
habitats.

The zone of unconsolidated material that extends landward from the
low water line to the place where there is marked change in material or
physiographic form, or to the line of permanent vegetation (usually the
effective limit of storm waters). The seaward limit of a beach — unless
otherwise specified — is the mean low water line.

Able to enter an organism through its cells, skin, gills or gut and
thereby cause an impact. In contrast, contaminants which are not bio-
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Biodiversity:

Biota:
BSD:
CMS:

Community structure:

Community:

Contaminant:

DEAT/MCM:

Diffraction:

Direction Notation:

Effluent:

EIA:

Elutriation analyses:

Endemic:

Guideline trigger values:

available may, for example, form part of the insoluble crystalline matrix
of a mineral and will not impact organisms.

The variety of life forms, including the plants, animals and micro-
organisms, the genes they contain and the ecosystems and ecological
processes of which they are a part.

The sum total of the living organisms of any designated area.
Ben Schoeman Dock
Centre for Marine Studies, University of Cape Town

All the types of taxa present in a community and their relative
abundance.

An assemblage of organisms characterized by a distinctive
combination of species occupying a common environment and
interacting with one another

Biological (e.g. bacterial and viral pathogens) and chemical
introductions capable of producing an adverse response (effect) in a
biological system, seriously injuring structure or function or producing
death.

Marine and Coastal Management Directorate,
Environmental Affairs and Tourism

Department of

(of water waves). The phenomenon by which energy is transmitted
laterally along a wave crest. When a part of a train of waves is
interrupted by a barrier, such as a breakwater, the effect of diffraction
is manifested by propagation of waves into the sheltered region within
the barrier's geometric shadow.

Wind and Wave Direction Notation

Both wind and wave directions indicate the direction from which the
wind blows or the waves come, e.g. SSW = winds/waves originating
from a south-south-westerly direction.

Current Direction Notation

Current directions indicate the direction towards which the current
flows.

A complex waste material (e.g. liquid industrial discharge or sewage)
that may be discharged into the environment.

Environmental Impact Assessment

Procedure for estimating the concentration of contaminants that could
be released from sediments during dredging activities or sea dumping.

Biological species or taxon restricted to a particular geographic area.

Concentrations (or loads) of the key performance indicators measured
for the ecosystem, below which there exists a low risk that adverse
biological (ecological) effects will occur. They indicate a risk of impact
if exceeded and should ‘trigger’ some action, either further ecosystem
specific investigations or implementation of management/remedial
actions.
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Habitat:

Hopper:

Hopper overwash:

Hypoxia

IUCN:

Lean Mixture overboard:

Lithogenic:

Longshore:

Longshore current:

Macrofauna:

MDS:

MGU:
MPA:
NPA:
PAH:

Peak wave period (T p):

PEL:

Pollution:

Population:

The place where a population (e.g. animal, plant, micro-organism) lives
and its surroundings, both living and non-living.

Tank on a dredger that receives and contains dredge spoil.

The practice of allowing low concentration sediment slurry to flow
overboard allowing the build up of more concentrated slurries in the
hopper.

Low oxygen levels in the water column and/or sediments, i.e.
< 2ml Oyl

International Union for Conservation of Nature and Natural Resources.
Lean Mixture Overboard systems typically are used at the beginning
and end of a dredge cycle when the majority of the material entering
the hopper will be water with a small amount of fine material. At these
times the majority of the material entering the hopper will be water with
small amounts of fine sediments, which is discharged to the sea via an
overflow system.

Having its origin in the lithosphere, i.e. of natural origin rather than
from the influence of human activities.

Parallel to and near the shoreline (same as “alongshore”).

The littoral current in the breaker zone moving essentially parallel to
the shore, usually generated by waves breaking at an angle to the
shoreline.

Animals >1 mm.

Multi-dimensional scaling; a statistical technique showing relationships
between objects with attributes

Marine Geoscience Unit

Marine protected area.

National Ports Authority

Polycyclic Aromatic Hydrocarbon.

Defined as the wave period that corresponds to the wave period (or
frequency) with the maximum wave energy as derived from the
spectral wave energy distribution, commonly referred to as the wave

spectrum.

Probable Effect Level (see description of “Water Quality Screening
Thresholds” in this glossary)

The introduction of unwanted components into waters, air or soil,
usually as result of human activity; e.g. hot water in rivers, sewage in
the sea, oil on land.

Population is defined as the total number of individuals of a species or
taxon.
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Pore water:

Prohibition category

Rainbowing:

Redox status:

Refraction:

SAMSA:

Sediment:

Significant wave height (H

The water in the interstices of sediment particles in unconsolidated
sediments such as sands and mud.

These constitute substances at concentrations exceeding a level
(Prohibition Level) that will cause significant deleterious biological
responses. These materials may not be dumped unless made
acceptable for dumping through the use of management techniques or
processes that could include treatment, such as separation of
contaminated fractions and disposal management techniques such as
placement on or burial in the sea floor followed by clean sediment
capping, utilization of geo-chemical interactions and transformations of
substances in dredged material when combined with sea water or
bottom sediment, selection of special sites such as abiotic zones, or
methods of containing dredged material in a stable manner.

A way of discharging a dredger by pumping the load over the bow
through a spraying nozzle. The spray looks like a rainbow, hence the
name

Reduction-oxidation status - Oxidation and reduction, complementary
chemical reactions characterized by the loss or gain, respectively, of
one or more electrons by an atom or molecule. Originally the term
oxidation was used to refer to a reaction in which oxygen combined
with an element or compound, e.g., the reaction of magnesium with
oxygen to form magnesium oxide or the combination of carbon
monoxide with oxygen to form carbon dioxide. Similarly, reduction
referred to a decrease in the amount of oxygen in a substance or its
complete removal, e.g., the reaction of cupric oxide and hydrogen to
form copper and water.

(of water waves). The process by which the direction of a wave
moving in shallow water at an angle to the contours is changed: The
part of the wave advancing in shallower water moves more slowly than
that part still advancing in deeper water, causing the wave crest to
tend towards alignment with the underwater bathymetry contours.

South African Maritime Safety Authority

Unconsolidated mineral and organic particulate material that settles to
the bottom of aquatic environment.

mo)

The significant wave height is determined from the zero™ moment of
the wave energy spectrum. The moments of the spectrum, m,, are
determined as follows:

m = :Zf"S(f)df

where
m = the nth moment of the spectrum defined by S(f)
f = wave frequency (Hz)
fi, f, = the spectral low and high frequency limits
S(f) = wave spectral density (m2/Hz)

The significant wave height (H ) is calculated from the zero ™

moment
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South African Water Quality guidelines

Special Care category:

Species

Surficial sediments:

Suspended material:

Suspended matter:

Suspended sediment:

Surficial

Taxon (Taxa)

TEL:

Thermocline

Toxicity:

TPH:

Turbidity:

Upwelling:

Vulnerable:

This refers to the South African water quality guidelines for the coastal
and marine waters (DWAF 1995a,b)

These constitute substances at concentrations lying above a lower
limit below which there are little environmental concerns and below an
upper limit that avoids acute or chronic effects on human health or on
sensitive marine organisms representative of the marine ecosystem.
Dredge material in the Special Care require a more detailed
assessment before their suitability for dumping can be determined.

A group of organisms that resemble each other to a greater :degree
than members of other groups and that form a reproductively isolated
group that will not produce viable offspring if bred with members of
another group.

Those sediments on the seabed located at the seawater - seabed
interface.

Total mass of material suspended in a given volume of water,
measured in mg/l.

Suspended material.

Unconsolidated mineral and organic particulate material that is
suspended in a given volume of water, m