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1. Introduction 
 
The Ben Schoeman Berth Deepening Project will generate dredge spoil that will need to 
disposed of at sea.  For this to occur the necessary environmental authorisations are 
required. 
 
The requirements relevant to obtaining the necessary authorisation to dispose of dredge 
material are primarily outlined in: 

·  the Dumping at Sea Control Act 1973 (Act No. 58 of 1973) and 

·  the London Convention and 1996 Protocol. 
�
In terms of the Dumping at Sea Control Act 1973 (Act No. 58 of 1973)  the NPA is 
required to obtain a permit to dispose of dredge spoil at sea prior to such disposal taking 
place.  Dredge disposal thus both requires authorisation from the environmental authority 
(i.e. a positive Record of Decision in terms of the Environmental Impact Study) and a 
specific application for a permit for the dredge disposal from the relevant authority, in this 
case the Department of Environmental Affairs and Tourism.  The requirements in terms 
of the Environmental Impact Assessment and the permit application process are similar, 
the permit application process perhaps being more narrowly focussed on the 
requirements of the London Convention of 1972 and 1996 Protocol  1and associated 
monitoring activities. 
 
The purpose of this document is to inform Marine and Coastal Management, Department 
of the Environment and Tourism of: 

·   the nature, quantity and quality of the dredge material  to be generated and 
disposed of from the Ben Schoeman Berth Deepening Project, and 

·  the site selection process  that was undertaken to select an appropriate dredge 
disposal site.   

Also included is the characterisation of the dredge disposal site  necessary both in 
terms of the London Convention and 1996 Protocol and to assess the environmental 
risks associated with the disposal of this dredge material for the Environmental Impact 
Assessment process. 

                                                 
1 The guidelines and proposed dredge material assessment framework (see Figure 3.1) 
for the disposal of dredge material contained in the London Convention of 1972 and 
the 1996 Protocol  requires that: 

·  the dredge material is fully characterised  
·  potential beneficial uses  be determined and assessed 

If potential beneficial uses cannot be identified or are considered not viable (in terms of 
environmental impact and/or operational, technical or economic feasibility) and dredge disposal is 
necessary then: 

·  a suitable site needs to be identified and characterise d 
·  potential impacts need to be assessed  to inform a dredge disposal permit application. 

If the permit application is approved there needs to be a project implemented that monitors 
compliance  with the permit conditions.  Also required then are appropriate field monitoring and 
assessment studies to validate and assess impact hy potheses  developed during the impact 
assessment phase of the process. 
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2. Project Description 
 
Ben Schoeman Dock in the Port of Cape Town is scheduled to be deepened from its 
current depth range of approximately 10 – 14 m below chart datum (CD) to -15.5 m CD 
to accommodate the new generation of larger container ships.   This will include the 
dredging of a scour trench to -17.0 m (CD) alongside the proposed new berth 601 
through to 604 (Figure 2.1). 
 

2.1 Spatial Extent of the dredging: 

The spatial extent of the proposed dredging is as indicated in Figure 2.1 below.  It is 
proposed that the deepening of the Ben Schoeman Dock will entail the removal by 
dredging of ~ 1 230 000 m3 of sediment. A small fraction of this (< 10%) will be rock that 
may have to be fractured by multiple small parcel blasting prior to excavation. For the 
purposed the EIA specialist studies, in order to ensure that the quantity of material 
dredged does not exceed that specified in the EIA, a conservative additional 10% volume 
of material will be assumed.  This constitutes an “EIA conservative approach” that will 
ensure that any changes in quantity do not render the EIA and subsequent Record of 
Decision invalid.   
 
Specifically the dredging has been limited so as not to include the more highly 
contaminated sediments located in the southern eastern corner of the Ben Schoeman 
Dock (site BS1 B in CSIR, 2006).  The site containing these more contaminated 
sediments (BS1 B) lies approximately 11m outside the proposed dredging area. 
 

2.2 Description of Dredge Operations 

Proposed dredge techniques 

The exact nature of the dredging techniques to be used and the dredging operation 
remains uncertain due to the likely availability of dredge equipment.   For this reason we 
have assumed three possible dredge operations.  Within each of these dredge 
operations we have made assumptions as to the likely nature of the dredge rates, dredge 
disposal rates and loading of sediments and associated contaminants to the marine 
environment. 
 
The most likely dredge techniques to be used are: 

1. A combination of a cutter suction dredger (CSD) with a dredge rate of  
approximately 100 000 m3 per week and backhoe dredger with a dredge rate 
ranging from 10 000 to 20 000 m3 to per week.  

2. Combination of Trailer suction hopper dredger (TSHD) with a dredge rate of  
approximately 100 000 m3 per week and backhoe dredger with a dredge rate 
ranging from 10 000 to 20 000 m3 to per week. 

3. Back-hoe dredger(s) only dredge rate(s) ranging from 10 000 to 20 000 m3 to per 
week. 
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Figure 2.1: Proposed dredge area that includes a –1 7.0m (CD) scour trench alongside berths 601 through  to 604 but excludes the 
more highly contaminated sediments in the south-eas tern extremity of the Ben Schoeman Dock in the vici nity of the 
Royal Cape Yacht Club. 
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For all of the dredging operations there will be a requirement to dredge a scour trench 
adjacent to Quay Wall.  The dredge spoil will be transported to the dredge disposal site 
via hopper barge. 
 
Dredging activities with be discontinuous operations, e.g. dredging next to the berths 
(approximately within 20 m of the berths) is planned to be completed and handed over in 
sections as there is a requirement to keep 3 out of the 4 berths operational throughout 
the full operation.  This means that dredging of the next berth cannot be started prior to 
completion of the dredging of the previous berth. 
 
Should lean mixture overboard be allowed, this will increase the sediment 
concentrations in the hopper barge which will result in significant cost savings, however 
this will potentially increase impacts within the port and on beneficial uses in the port and 
surrounds.   
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3. Dredge Material Characterisation 
 
Evaluation of the quantity of dredge material and the physical and biogeochemical 
characteristics of the dredge material for disposal is necessary to determine the potential 
environmental impacts.   
 
The physical characteristics of the sediments that need to be determined are: 

·  the amount of material to be disposed 

·  particle size distribution 

·  geological classification and specific gravity of the solids (and ideally the in-situ 
density of the sediments to be dredged). 

·  Ideally, the organic content of the sediments (due to its influence of properties 
such as flocculation, erodability, etc) 

Based on these characteristics it is possible to determine the need for a full 
characterisation of the chemical and/or biological properties of the sediments.  
Specifically, in terms of the London Convention and 1996 Protocol, the dredge material 
may be exempted from the full characterisation of these chemical and biological 
properties if: 

·  the dredge material is excavated from a site away from existing and historical 
sources of appreciable pollution so as to provide assurance that the sediments 
do not contain contaminants of anthropogenic origin 

·  the dredge material is composed of predominantly sand, gravel and/or rock (as 
contaminants are typically associated with fines and muds), or 

·  the dredge material is composed of previously undisturbed geological materials. 

 
Dredge material that does not fully meet one of these criteria requires full 
characterisation to assess its potential environmental impacts.  However, the material to 
be disposed of from the Ben Schoeman Dock does not fully meet any one of these 
criteria as: 

·  the dredge material is being excavated from the Ben Schoeman Basin which lies 
in close proximity to the City of Cape Town and adjacent to the Duncan Dock that 
receives contaminated storm water  from the City of Cape Town. 

·  The dredge material contains a relatively large quantity of fines (~ 30%), and 

Only some of the sediments are composed of previously undisturbed geological 
materials. 
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When referring to the quality of the sediments this includes the biogeochemical 
characteristics, including contaminants such as trace metals, hydrocarbons, pesticides, 
etc.  The following should be considered in terms of the chemical characterisation of the 
dredge material (London Convention, 2000).   

·  major geo-chemical characteristics of the sediment including redox status; 

·  data from previous sediment chemical characterization and other tests of the 
material or other similar material in the vicinity, provided this information is still 
reliable; 

·  source and prior use of dredged materials and  potential routes by which 
contaminants could reasonably have been introduced to the sediments that could 
include the probability of contamination from agricultural and urban surface 
runoff, spills of contaminants in the area to be dredged, industrial and municipal 
waste discharges (past and present); 

·  substantial natural deposits of minerals and other natural substances. 

 
Furthermore the characterisation of sediment from the proposed dredging site should 
represent the vertical and horizontal distribution and variability of properties of the 
materials to be dredged. 
 
Further information may also be useful in interpreting the results of chemical testing, 
such as grain size distribution (contaminants are usually associated with the mud 
fraction of the sediments), total organic carbon (TOC), and other normalizing 
constituents (e.g. Al). 
 
In terms of the London Convention (LC – dredge ref), if the dredge material to be 
dumped cannot be assessed on the basis of chemical and physical characterisation and 
available biological information, biological testing should be conducted.  In particular, it is 
important to determine whether an adequate scientific basis exists on the characteristics 
and composition of the material to be dumped and on the potential impacts on marine 
life and human health.  This requires that the sensitive ecosystems and beneficial uses 
in the region are fully characterised. 
 
Biological tests could be undertaken on species appropriately sensitive and 
representative of the ecosystems of the region.  The approach here however has been 
to use existing water quality guidelines to make impact assessments as these are 
generally very conservative and should be robust enough to minimise the risk of 
environmental impacts should there be compliance with the appropriate water quality 
guidelines.  The guidelines used in this assessment are the BCLME guidelines 
developed for the Benguela Large Marine Ecosystem (CSIR, 2006b). 
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3.1 The Quantity and Physical Characteristics of th e Dredge 
Material 

The sediment and subsoil conditions in the Ben Schoeman Basin were investigated 
(Protekon, 2006) by drilling 38 boreholes (BH B1 to BH B38).   The depth of the Ben 
Schoeman Basin varies between –10 m CD in the eastern part of the basin near Berth 
600, and –15m CD.   Surficial sediments comprise dark grey, very loose to loose silty 
sand and dark grey to black, soft sandy silt sediments, the thickness of these sediments 
being typically of the order of 1 to 2m.  Very stiff silt and sandy silt from residual 
greywacke and shale of the Tygerberg Formation underlie these sediments. These 
appear to be variable across the Ben Schoeman Dock Basin (Borehole Logs, Protekon 
2006). The residual soil is generally underlain by very soft rock through to hard rock 
shale and greywacke, at depths ranging from 0,3 m and 7,05m below the seafloor. The 
contours of soft rock and hard rock levels in the basin are reported in the geotechnical 
reports for the dredging of the Ben Schoeman Basin (drawing numbers BDC009V Sheet 
C14 and C15 in Appendix A – Protekon, 2006).   
 
From the proposed dredging plan (Figure 2.1) it is estimated that the quantities of 
dredge material that will need to be removed from the Ben Schoeman Dock are as 
indicated in Table 3.1. 
 
The surficial sediments comprise mainly sand (equivalent spherical diameter particle 
size range <2.00mm - > 0.063mm) and mud (< 0.063mm) with a small component of 
gravels (> 2.00mm) by weight. Size distributions vary throughout the dock basin but the 
average composition is 43 – 50% sand, 21 – 44% mud, and 5 – 19% gravel. Subsurface 
sediments appear to be largely similar with ~52% sand, 44% mud, and generally ~4% 
gravel (Table 3.2).    
 
The presence of mud, silt and clay sized particles in the surficial sediments indicates that 
areas within the Ben Schoeman Dock basin are depositional in nature. This is expected 
as harbours are designed to be quiet water areas and consequently shear stresses at 
the sea bed would be low, allowing fine material to sediment out of the water column. 
However, the apparent thickness of the surficial layer varies across the dock basin as 
evident in the borehole logs (Protekon 2006). This may be attributable to previous 
dredging and construction activities that altered the depth distributions of the coarser 
material underlying the surficial sediments. Protekon (2006) provide circumstantial 
evidence for this in 'anomalous' distributions of gravel layers as well as chipped rock 
fragments apparently resulting from dredging. Initial construction activities associated 
with the Ben Schoeman Dock occurred in 1971 (Protekon, 2006) and therefore the 
muds, silts and clays in the surficial sediments in the basin have probably been 
accumulating since this period.  Vibrocore boreholes down the centre of the proposed 
dredge area showed surficial layer horizons at sediment depths ranging between 0.20m 
to 2.30m with a mean depth of approximately 0.90m (sd = 0.70, n = 0.70, Protekon 
2006).  
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Table 3.1:  Estimated quantities of material to be dredged from the Ben 
Schoeman Basin. 

Material type  
Percentage of 

the total 
volume 

Volume (m 3) 

Soft Material   77.2     949 428 
Soft Rock   15.7     192 944 
Hard Rock     7.1       86 956 
Total 100.0  1 229 328 

 
In terms of the soft material to be dredged (i.e. 949 428 m3) Schoonees (2006), based 
on the Protekon (2006) geotechnical report, estimated the composition of the material to 
be dredged to be gravel 4%, sand (52%) and mud (44%). These Geotechnical report 
data have been reanalysed and the present estimate of the composition of the material 
is as indicated in Table 3.2.  This composition of sediments is assumed to be correct and 
is utilised in this study.   
 

Table 3.2:  Estimated quantities of the soft materi al to be dredged from the Ben 
Schoeman Basin. 

Type of soft material  

Percentage of 
the total 

volume of 
soft material 

Volume 
(m3) 

Gravel    4   37 980 
Sand   52 493 700 
Mud (material finer than 0.063 mm)   44 417 750 

Total 100    949 430* 1 
*1  Rounded off to the nearest 10 m3 
 
In order to ensure that the quantity of material dredged does not exceed that specified in 
the EIA, a conservative additional 10% volume of material will be assumed.  This 
constitutes an “EIA conservative approach” that will ensure that any changes in quantity 
do not render the EIA and subsequent Record of Decision invalid.   
 
Note also that as a worst case scenario it is assumed that all material will be disposed of 
at the dredge disposal site.  In reality, and if feasible, it is likely that the rock and possibly 
some of the other more coarse material will be utilised for fill.  The approach therefore is 
conservative.  
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3.2 Quality of the sediments 

The quality of the sediments are described both in terms of their spatial variability in the 
horizontal and well as with depth.  
 
Surficial sediment contaminant distributions 

The surficial sediment (top ~20cm) contaminant concentrations in the Port of Cape Town 
have been routinely measured since 1999 (CSIR data). In 1999, 2000, 2001 and 2004 
coverage in the Ben Schoeman Dock basin was limited to three stations (e.g. CSIR,  
2004). In 2005 this was extended to 10 stations (CSIR, 2005). This series of 
measurements identified high levels of contamination at the head of the dock basin 
which was further investigated in 2006 through 11 sampling stations distributed mainly at 
the head of the basin. Figure 3.1 shows the distribution of the 2005 and 2006 sampling 
stations that were located within the proposed dredge area (Lwandle, 2006b).  
 
For purposes of the characterising the quality of the sediments to be dredged, only the 
most recent of the CSIR surveys (2005 and 2006) are used. 
 
The trace metal concentrations measured in 2005 and 2006 are listed in Table 3.3. 
London Convention 'special care' and 'prohibition' thresholds (DEA&T 1998) are also 
listed to show sites and trace metals non-compliant with these.  The BCLME (2006) 
sediment quality guideline values are listed to show the probability of in-situ adverse 
biological effects. Table 4.6 lists hydrocarbon concentrations measured in the Ben 
Schoeman Dock basin surficial sediments in 2005 (no measurements were made in 
2006). Table 4.6 includes screening level thresholds to show whether the measured 
levels constitute any appreciable risks of generating adverse environmental impacts. 
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Figure 3.1:  Chart of the Ben Schoeman Dock in the Port of Cape Town. The 
proposed dredge area is demarcated by the purple li ne (from 
Protekon drawing # BDC009V). Grey circles indicate the positions of 
sediment samples taken in 2005 and black squares th ose taken in 
2006. The green navigation marker indicates the pos ition of 
sediment sample BS1B that contains trace metal cont amination that 
exceeds the London Convention prohibition levels. 
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Table 3.3:  Ben Schoeman Dock dredge area surficial sediment trace metal concentrations measured by the CS IR in 
2005 and 2006 and comparisons against the London Con vention special care and prohibition level 
concentrations and the threshold (TEL) and probable  (PEL) concentrations 2 (BCLME 2004). Blue indicates 
exceedance of the special care lower threshold and red (with underline)  indicates exceedance of the 
prohibition limit. Green indicates exceedance of TEL  thresholds and orange exceedance of the PEL thresh old.  
The sample position for BS1B is denoted by the green  navigation marker in Figure 4.2. 

                                                 
2 The terminology of TEL and PEL is taken from MacDonald et al 1996. TEL and PEL are calculated from effect and no effect data: TEL represents a threshold value below which in 
situ adverse biological effects are considered unlikely; PEL represents a threshold above which in situ adverse biological effects are probable. 

Sample Sample Al As Cd Cr Cu Hg Fe Mn Ni Pb Zn � Annex I&II Metals 

Date ID             

2005 BS1 11918 8.2 2.2 60 79 0.7 26948 164 23 74 179 426 
2005 BS2 21318 3.3 1.2 33 58 0.5 15092 120 14 33 85 228 
2005 BS3 22317 5.6 1.2 37 41 0.7 15599 103 14 46 97 242 
2005 BS4 28950 3.0 1.4 38 28 0.6 22847 177 23 27 92 213 
2005 BS5 14124 0.5 0.6 23 2 0.9 10380 72 9 4 23 63 
2005 BS6 33947 9.0 2.3 69 69 0.6 25413 155 27 83 150 410 
2005 BS7 39354 9.0 2.0 66 73 0.7 25389 150 23 77 176 427 
2006 BS1 B 28252 10.1 1.4 74 94 <0.5 29689 172 26 87 264 557 
2006 BS1 D 22036 8.7 1.1 50 63 <0.5 23296 137 18 62 144 347 
2006 BS1 E 23352 9.3 1.2 53 66 <0.5 24736 149 20 63 141 354 
2006 BS1 G 21397 8.3 1.1 48 62 <0.5 22289 134 18 57 137 331 
2006 BS1 H 16975 6.6 0.9 36 41 <0.5 17225 111 14 43 92 234 
2006 BS1 I 24143 5.6 1.3 45 28 <0.5 24792 173 23 28 91 221 
2006 BS1 J 16875 4.3 0.9 28 23 <0.5 16938 126 15 25 68 164 
2006 BS1 K 16897 6.6 0.9 35 40 <0.5 17409 114 16 46 105 250 
2006 BS1 L 16747 6.7 1.0 34 44 <0.5 16868 114 14 43 90 232 
2006 BS1 M 24048 10.0 1.0 51 70 1.2 24885 147 20 65 145 363 
2006 BS1 N 22510 10.0 1.2 48 64 <0.5 23325 138 19 61 130 332 

LC SPECIAL CARE - 30-150 1.5-10.0 50-500 50-500 0.5-5.0 - - 50-500 100-500 150-750 50-500 
LC PROHIBITION 
LEVEL - >150 >10 >500 >500 >5.0 - - >500 >500 >750 >500 
LC Annex - 2 1 2 2 1 - - 2 2 2 2 
TEL - 7.24 0.68 52.3 18.7 0.13 - - 15.9 30.2 124 - 
PEL - 41.6 4.21 160 108 0.7 - - 42.8 112 271 - 
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Table 3.4:  Hydrocarbon distributions in Ben Schoema n Dock basin surficial sediments in 2005 (modified fr om CSIR 
2005). Screening and maximum level thresholds are from DEA&T (1998) and BCLME (CSIR, 2006b). The 
sample locations are shown on Figure 4.2, the LF samp les were taken from outside of the harbour and 
indicate local background concentrations. 

 
Sample Hydrocarbon 

(µg/kg) 
Screening 
Level  

Maximum 
Level  BS1 BS2 BS3 BS4 BS5 BS6 BS7 LF1 LF2 LF3 

Napthalene 34.6 391 <5 <5 17.57 <5 <5 <5 25.2 <5 <5 8.94 

Acenaphthylene 44 640 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Acenaphthene 6.71 88.9 <5 <5 <5 <5 <5 <5 <5 5.94 <5 17.7 

Fluorene 21.2 144 <5 <5 <5 <5 <5 <5 <5 6.19 <5 12.7 

Phenanthrene 86.7 544 33.5 7.65 26.2 <5 <5 41.0 53.3 47.9 8.33 54.11 

Anthracene 46.9 245 10.6 <5 20.9 <5 <5 6.89 <5 8.31 <5 7.71 

Fluoranthene 600 5 100 61.1 19.6 48.4 10.0 <5 76.9 <5 67.7 15.9 62.8 

Pyrene 153 1 398 69.0 25.6 55.3 <5 <5 86.6 88.3 59.6 <5 44.6 

Benz[a]anth-
racene 

74.8 693 19.9 <5 42.2 <5 <5 37.3 <5 18.2 <5 <5 

Chrysene 108 846 <5 9.92 <5 <5 <5 <5 <5 <5 <5 <5 
Benzo[a]pyrene 89 763 37.1 7.11 <5 6.05 5.41 <5 131 <5 <5 27.1 

Dibenz[a,h]anth-
racene 

6.22 135 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Total PAH 1 684 16 770 295 81 336 16 5 354 339 230 30 236 

Total Aliphatic 
Hydrocarbons 

100 000 150 000 19 631 20 642 40 154 14 301 13 377 30 932 46 308 17 108 12 909 13 056 

Total Petroleum 
Hydrocarbons3 

1 000 000- 1 500 000- 19 412 20 927 41 101 13 291 13 172 30 797 45 889 17 364 12 324 14 836 

TOC % - - 3.1 1.1 1.4 0.5 0.9 2.3 3.4 1.7 0.4 0.4 

TPH:TOC Ratios 100 000 150 000 6 262 19 025 29 358 26 582 14 636 13 390 13 497 10 214 30 809 37 091 

 
 
                                                 
3 Screening/Action and Maximum/Prohibition levels are defined for 'oils' in DEA&T (1998) as 1 000 – 1 500µg/g and >1 500µg/g respectively.  
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Table 3.3 shows that individual LC Annex 2 trace metal concentrations exceeded special care 
thresholds at all sampling locations along the periphery of the basin but not those towards the 
centre of the basin (BS3 to BS5 in 2005 and BS1 H – L in 2006). Further, cadmium and 
mercury, LC Annex 1 contaminants, exceeded the special care (action level) threshold at three 
and seven of the 18 sites sampled respectively.   In both cases (i.e. Annelx1 and 2 individual 
trace metal concentrations) most of the exceedances were close to the lower end of the defined 
thresholds. The combined Annex 1  and 2 trace metal concentrations exceeded the special care 
thresholds in all cases except at  sampling location BS1B which fell into the lower end of the 
prohibition range.  This sampling point is actually located ~11m outside of the specified dredge 
area (Figure 3.1) and is thus technically also outside of this evaluation. However, it is possible 
that sediments at this site could be disturbed during the proposed dredging which merits its 
inclusion in this assessment. 
 
All of sampling locations had trace metal concentrations that exceeded TEL thresholds while at 
two of them mercury exceeded the PEL threshold. This indicates that modifications to the soft 
sediment benthic community in the harbour basin was possible at most sample sites and 
probable at BS5 and BS1M. However, other extrinsic factors such as water exchange and food 
availability would probably also play roles in structuring the benthic community as would the in-
situ effects of anoxia, etc.  
 
There are essentially two possible sources that could explain the observed trace metal 
concentrations in Port of Cape Town surficial sediments: 

·  Erosion of (terrestrial) clay minerals and deposition in the harbour, i.e. a lithogenic 
source, and 

·  Anthropogenic sources  

 
Regressions of the concentrations of the trace metals against that of aluminium (a proxy for clay 
minerals) indicate that generally a minor component of the variation in trace metals is explained 
by aluminium concentrations (0.2% - 31%). Therefore a natural, lithogenic origin for the trace 
metals is largely discountable which indicates anthropogenic origins as the most likely sources. 
The sources are urban runoff, carrying contaminants from the storm water catchments into the 
harbour and local activities such as ship maintenance and repair. CSIR (2004) argue that a 
gradient in trace metal contamination from the Duncan Dock basin to Ben Schoeman Dock 
provides evidence that urban storm water flows are important contributors of contaminants to 
the harbour complex and that this is augmented to a degree from wastes and storm water flows 
from the ship repair facilities in, e.g. the Alfred basin (Sturrock dry dock).  
 
Whatever the sources of the trace metals, simple linear regressions of the LC Annex 2 trace 
metals against the abundant iron that is present in the surficial sediments (Table 3.3) indicate 
that all but copper and zinc are reasonably well associated with this element; r2 values ranging 
from 0.40 to 0.52. The two exceptions exhibit r2 values of 0.10 and 0.23 respectively. Acid 
volatile sulphide (AVS) concentration measurements made by CSIR in 2004 and 2005 indicate 
that some of the Ben Schoeman Dock basin surficial sediments are mildly anoxic. Under these 
circumstances it is probably that a proportion of the trace metals will be held within the 
sediments as insoluble metal sulphides. This is confirmed in the simultaneously extracted metal 
fractions (CSIR 2004, 2005) which show that approximately 40% of the total trace metals may 
be in the sulphide form.  
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From the above considerations it appears that the trace metals in the Ben Schoeman Dock 
basin surficial sediments are probably anthropogenically derived. However, although trace metal 
concentrations exceed both the LC special care and BCLME (CSIR, 2006b) sediment quality 
guideline concentration limits, they are probably not biologically available as, due to associations 
with iron and/or sulphides, it is likely that they are stabilised in the particulate phase. Under 
these circumstances they exert minimal adverse effects on the local biota and ecological 
processes. 
 
As a first estimate it was assumed that that all metals in sulphide form may be released into the 
water column during dredging.  Where the data existed, the ratio of the total simultaneously 
extracted metals (SEM) to the total metal in all available acid volatile sulphide (AVS)  and SEM 
measurements, was calculated.  The mean of these ratios was 0.4 (n=17), meaning that 40% of 
the total metals in the sediments could potentially be released into the water column.  However it 
was thought that this dissolution of trace metals into the water column would be short-lived (< 60 
minutes) as the trace metals are expected to precipitate as ferric and manganous hydroxide 
complexes.  (Both iron and manganese are abundant in the harbour waters.)  This initially 
conservative assumption that approximately 40% of the total metal concentration contained in 
the simultaneously extracted metals (SEM) fraction of the contaminated sediments would be 
released into the water column during dredging and/or dumping, was used in the modelling 
study.  However the modelling study was set-up so that these results would be scalable. 
 
The uncertainty in the quantity of trace metals entering the water column during dredging was 
perceived to be a major constraint in the model predictions and thus required further 
investigation.  It was therefore decided to undertake elutriation analyses4 to try to better 
determine what fraction of the trace metal contaminants would be likely to enter the water 
column during dredging operations (see Appendix B of the Sediment and water quality 
modelling specialist study).  Elutriation analyses are chemical analyses designed to determine to 
what extent trace metals from the sediments become dissolved in the water column when the 
sediments are disturbed, (e.g. by dredging) and the persistence of those dissolved trace metals 
in the water column in the presence of turbid waters and/or in the dredge hopper. 
 
The results on these analyses indicated that only zinc seemed to be released in detectable 
quantities and then only between 0.05 and 0.2 % of the total trace metals within the sediments, 
the higher figure being for loosely consolidated muds (as is most likely the case here) with an in-
situ dry density of approximately 450 kg/m3.  The effects of the potential release of  trace metal 
contaminants into the water column is thus much less than originally anticipated.  However it 
should be noted that the concentrations of dissolved zinc (~20 mg/l) and copper (7.7 mg/l)  in the 
seawater blanks for the elutriation tests were close to and exceeded the South African Water 
Quality guidelines, respectively.  The implication is that, if the South African water quality 
guidelines are to be complied with, there is little scope for increasing the dissolved metal 
concentrations in the water column due to dredging activities. 
 
The model results have been conservatively scaled by assuming that 0.5% of the trace metals 
enter the water column. 
 

                                                 
4 Elutriation analyses are chemical analyses designed to determine to what extent trace metals from the 
sediments become dissolved in the water column when the sediments are disturbed, (e.g. by dredging) 
and the persistence of those dissolved trace metals in the water column in the presence of turbid waters 
and/or in the dredge hopper 
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Table 3.5 shows that the concentrations of the individual PAH compounds in the surficial were 
low except for acenapthene which exceeded the screening level threshold (equivalent to the 
special care thresholds in Table 9) at sample location LF3. This sample was taken from outside 
of the harbour and is thus outside of the proposed dredge area. Further, total PAH 
concentrations in all cases were well within the defined screening threshold. 
 
Similar to PAH total aliphatic and petroleum hydrocarbon (TPH) concentrations were 
consistently below the screening level thresholds indicating minimal risks of adverse 
environmental effects either in situ or at an offshore dump site from these compounds. It is 
notable that the highest TPH/POC values were recorded at sites outside of the harbour (LF2 
and LF3 in Table 10). Part of the reason for this may be the low TOC values measured at these 
sample stations.  
 
Trace metal distributions in subsurface sediments 

Trace metal concentrations in sediments taken from various depths in vibrocore samples 
collected by Protekon are listed in Table 3.5. The bulk of the individual trace metal 
concentrations in these deeper sediments fall below the special care thresholds for the LC 
Annex 2 metals, and the equivalent action levels for the Annex 1 trace metals, cadmium and 
mercury. There are three exceptions to this; sediments from borehole B6 exceeding special care 
limits for cadmium, chromium, nickel and zinc, borehole B28 exceeding the zinc threshold and 
borehole Q4 transgressing the threshold for nickel. All of these boreholes were located at the 
head of the Ben Schoeman Dock Basin (Protekon, 2006). Two of the sampled sediments were 
at the top of the cores, essentially confirm the distributions reported for the surficial sediments 
above. The nickel exceedance in the Q4 borehole is an exception to this as the sample was 
drawn from 1.0 – 1.7m beneath the sediment surface. The sediments lying above this (0.0 – 
1.0m) were compliant with the set concentration thresholds. Despite the apparent anomaly in 
borehole Q4 and although there are limited data it is apparent that the trace metal 
concentrations in the deeper sediments in general are lower than those of the surficial 
sediments. This is consistent with a modern anthropogenic source for the observed 
contamination in the surficial layers. 
 
For the purposes of the modelling g study we have assumed trace contaminant loads of total 
metals of 300 mg/kg in the upper 0.9 m (i.e.  0 to 0.9 m horizon) and 170 mg/kg below that (0.9 
to an approximate 1.5 to 1.7 m horizon5).   Consequently, the vertically averaged mean total 
metal concentration assumed is approximately 250 mg/kg. 

                                                 
5 We have assumed that an approximate average of 1.5 to 1.7 m of sediment is to be removed over the 
whole  dredge area. 
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Table 3.5:  London Convention (LC) Annex 1 and Annex 2 trace metal concentrations in 
sediments drawn from vibrocore borehole cores taken from the Ben Schoeman Dock basin. 
Blue indicates exceedance of special care threshold. 
 

Al As Cd Cr Cu Hg Ni Pb Zn 
Sample 

Id 
Sample 

Depth in m 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg 
in 

mg/kg  

B1 0.4 - 0.55 21087 7.4 0.8 36.2 28.4 <0.5 16.9 34.2 83.4 

B6 0.00 – 5.35 56094 22.0 2.3 59.9 67.8 <0.5 66.0 71.3 158.0 

B7 0.70 - 1.15 11176 4.8 0.5 22.2 16.5 <0.5 9.3 22.5 50.9 

B7 2.7 - 3.15 9527 3.4 <0.5 15.1 5.8 <0.5 6.9 10.9 25.6 

B8 0.50 - 0.72 18154 1.4 0.6 24.5 10.6 <0.5 18.7 12.6 91.7 

B8 0.72 - 1.4 17780 1.9 0.5 24.0 14.0 <0.5 17.1 11.6 95.3 

B9 0.3 - 0.67 31694 2.5 1.1 32.5 23.9 <0.5 27.5 22.3 87.1 

B25 0.85 - 1.5 26694 5.1 0.9 24.3 17.3 <0.5 25.8 16.1 50.4 

B28 0.0 - 0.6 18151 8.5 0.9 34.5 37.5 <0.5 16.0 48.1 185.0 

B29 0.0 - 0.4 14714 7.1 0.7 31.7 42.2 <0.5 13.3 48.4 120.0 

B30 0.5 - 0.95 35099 3.8 1.3 40.5 37.0 <0.5 44.9 40.7 96.7 

B31 0.9 - 1.35 7159 4.0 <0.5 14.3 12.2 <0.5 5.6 15.0 35.4 

B31 1.9 - 2.35 17775 5.7 0.7 30.0 4.9 <0.5 13.3 13.4 35.2 

B31 2.9 - 3.35 18088 6.5 0.7 28.7 4.4 <0.5 13.5 14.1 29.7 

B32 0.0 - 0.90 25599 10.8 1.0 42.6 39.2 <0.5 22.3 49.1 121.0 

B32 1.2 - 2.3 40510 13.7 1.5 39.0 17.7 <0.5 39.7 18.8 81.7 

Q4 0.0 – 1.0 27469 1.3 0.9 35.4 7.3 <0.5 20.6 12.7 59.5 

Q4 1.0 – 1.7 30394 14.3 1.1 7.3 45.8 <0.5 89.4 14.0 33.5 

Q7 0.0 - 1.9 31911 5.5 1.1 38.6 19.8 <0.5 29.0 16.3 69.0 

Q9 0.0 - 6.5 22704 6.4 0.7 28.6 6.7 <0.5 23.1 13.5 59.6 

LC Special Care  N/A 30-150 1.5-10.0 50-500 50-500 0.5-5.0 50-500 100-500 150-750 

LC Prohibition Level N/A >150 >10.0 >500 >500 >5.0 >500 >500 >750 

TEL  7.24 0.68 52.3 18.7 0.13 15.9 30.2 124 

PEL  41.6 4.21 160 108 0.7 42.8 112 271 
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4. Dredge Disposal Site Selection 
 
 

4.1 Site Selection Criteria 

In selecting a site for dredge disposal a balance is sought between the potential 
environmental risks, technical risks and the project risk  (e.g. commercial viability, project 
time-scales, etc). The site selection criteria that need to be considered thus include: 

·  Legal requirements for disposal;  

·  Potential environmental impacts (protection of ecosystems and existing beneficial uses); 

·  Economic and Operational feasibility (e.g. project timescales, technical feasibility and 
commercial considerations). 

 
The site selection has been undertaken in terms of the above London Convention dredged 
material assessment framework that constitutes a necessary but not necessarily sufficient 
framework/process in terms South Africa’s existing international obligations, policies and 
legislation. 
 
The site selection for the disposal of dredge material from the Ben Schoeman Dock berth 
deepening project is described below, the assumption being that the dredge material (for various 
technical, environmental and commercial reasons) is not suitable for other potential beneficial 
uses such as being used for fill or beach nourishment, etc, as confirmed in previous studies 
(Schoonees, 2006, CSIR, 2006c). 
 
Typically site selection needs to be undertaken using the information available at the time of 
site selection  both in terms of the project description  (i.e. estimates of the quantity and quality 
of material to be disposed an the site, likely dredge technologies to be used, project time-scales) 
and in terms of the environmental information available  to undertake the site selection (i.e. 
existing field measurements and published literature).  Where deficient such information will 
need to be supplemented by field measurements/studies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There exist specific guidelines for the dredge disposal site selection and assessment of 
dredged material in terms of the London Convention and 1996 Protocol.  These are listed as: 

·  Environmental considerations 

-  physical, chemical and biological characteristics of the water-column and the 
seabed; 

-  location of amenities, values and other uses of the sea in the area under 
consideration; 

-  assessment of the constituent fluxes associated with dumping in relation to 
existing fluxes of substances in the marine environment; 

·  Economic and Operational feasibility. 

These are compatible with the selection criteria listed at the beginning of this section. 
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The primary consideration in selecting a dredge disposal site is necessarily that of minimising 
environmental risks, but within reasonable operational and economic constraints.  These include 
risks in terms of 

·  protection of natural environment (biodiversity and ecosystem function/health) 

·  other beneficial or designated uses in the region of interest (these include navigational 
risks, aesthetics, tourism, recreation, fisheries and specific industrial uses). 

As stated previously there should be due consideration of alternative yet viable beneficial uses 
of the dredge material as well as the availability of viable alternative land-based methods of 
treatment, disposal or elimination. 
 
 
4.1.1 Protection of natural environment 

In terms of protecting the natural environment the information required in selecting dump-
site  should include: 

·  The nature of the seabed, including its topography, geo-chemical and geological 
characteristics (sediment grain-size, etc) , its biological composition and activity and prior 
dumping affecting the area.   

·  The physical nature of the water column, including temperature , depth possible 
existence of thermoclines and their variability, wind-driven and tidal currents, wave 
turbulence and stirring effects, suspended sediment concentrations, etc. 

·  The chemical and biological nature of the water column, including pH, salinity, dissolved 
oxygen at the surface and bottom, chemical and biogeochemical oxygen demand, 
nutrients and primary productivity  

 
In terms of the natural environment, dredge disposal site selection criteria  should include: 

·  Dispersive nature of the site:   Based on the seabed topography and sediment grain 
sizes, characteristics, together with a knowledge of the wave and wind-driven turbulence 
and flows, enables one to assess the potential mobility and subsequent distribution of 
dredge material dumped at the site that is an important factor in site selection.  
Depending on the contaminant status of the sediments it may desirable to isolate the 
dredge material in a particular site or alternatively the dredge site may be chosen to 
disperse the sediments widely (aiding recovery at the dredge disposal site).  In shallow 
water depths, the potential for the remobilisation and dispersal of disposed sediment at 
the seabed through wave and current activity is potentially greater than in deeper water 
depths. In deeper water, fine sediment dispersion can be increased as material falls 
through the water column.   A further factor in whether the dredge material is dispersed 
from the site is the nature of the dredge disposal at the site (e.g. instantaneous dump 
versus purposeful slow disposal over a distance) which may be a significant factor in 
determining the initial sediment dispersal. 

·  Ecological sensitivity of the site: To minimise ecological impacts , in principle, where 
feasible, sediment derived from dredging should be disposed of at a site where seabed 
sediment composition is similar and material is either retained in a discrete area (if of 
different composition to the receiving environment) or allowed to disperse to facilitate 
habitat recovery.  Here the principle has been followed that sediments should not be 
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disposed of in rocky areas or over reefs.  For this reason we have targeted area where 
the seabed comprises loose sediments, preferably fines.  A further criterion is that the 
dredge disposal site should be chosen to limit impacts on  biodiversity and/or rare and 
endangered species. 

·  Minimising impacts in ecologically sensitive areas :  Dredge spoil should be disposed 
of at a site that is downdrift of ecologically sensitive areas to limit impacts of any 
dispersed material from dredging and dredge disposal activities.  Specific  

·  Avoidance of shoreline stability impacts :  Should the dump-site be located in too 
shallow waters or should the quantity of material to be disposed of be such that there a 
changes in water depth of sufficient magnitude to result in significant changes to the 
waves, there may be shoreline stability impacts (e.g. coastal erosion).  These need to be 
avoided.  While these effects undoubtedly do have an impact on ecology, by far the 
greatest impacts will be on coastal infrastructure should these impacts arise. 

·  Existing dredge disposal sites and associated impacts : Should there be existing 
dump-sites or sites where historical dumping activities have occurred, it may be 
preferable to select such potentially impacted sites for further disposal activities. 

·  Ability to characterise the site and monitor potential dre dge impacts :  Ideally the 
site should be located in such a manner that it is feasible (within resources and facilities 
available, budgets and project timelines) to characterise the dredge disposal site.  The 
characterisation of the site and monitoring of environmental effects may be technically 
compromised in deeper water depths and more remote dredge disposal sites (i.e. due to 
the difficulty of sampling at depth and the costs of doing so).   

 

4.1.2 Existing beneficial uses 

In selecting the dump-site, existing beneficial uses in the region need to be considered.  In the 
case of Table Bay these include: 

·  Marine protected and Conservation Areas that include: 

-  The whole of the Table Bay area is a rock lobster sanctuary. Neither commercial nor 
recreational fisheries are therefore taking place there. 

-  The Table Mountain National Park Marine Protected Area (MPA) that has an 
associated marine protected area the northern boundary of which extends from 
Mouille Point westward 3 km offshore and then southwards to Cape Point. 

-  Robben Island that is a provincial nature reserve but has no formal marine protected 
area associated with it. For practical purposes the sea area encompassed within a 
radius of 1.83km (1 nautical mile) around the Island can be considered to be 
environmentally sensitive because of its conservation importance to African penguins 
and bank cormorants. 

·  Marine outfalls that include: 

-  the Green Point pipeline; 

-  the Chevron/Caltex pipeline; 

·  Used and disused sea cable with landfalls at: 

-   Milnerton and Melkbosstrand and  
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-  from Granger Bay and Murrays Harbour and the Port of Cape Town; 

·  Vessel navigation areas and anchorages 

·  Recreational activities 

In addition to the above the dredge material could have beneficial uses such as being used for 
fill or beach nourishment and these need to be considered where appropriate. 
 
4.1.3 Economic, Technical and Operational feasibili ty. 

The economic, technical and operational feasibility includes issues such as: 

·  The technical feasibility  of the dredge operation proposed.  Given limitations on the 
availability of dredge equipment, options in this regards need to remain flexible, i.e. the 
site selection and associated assessments should ideally not be restricted to specific 
dredge technologies; 

·  Project timescales : Some of the operation proposed may require surveys and/or 
studies that would compromise project timelines as would extended dredging operations; 

·  Commercial considerations :  The site selection and dredge activities should be such 
that there is a balance between risks to the environment and commercial costs and risks, 
i.e. the dredge disposal sites need to be an “economical” sailing distance from the 
dredge disposal sites. 

 

4.2 Selection of appropriate sites for dredge dispo sal  

Based on the above considerations as well as previous studies a number of sites were selected 
for screening.   
 

4.2.1 Screening of previously  proposed dredge disp osal sites 

Previous studies (Schoonees, 2006) considered four possible dredge disposal sites.  These 
included the following: 

·  Option 1:  A nominal deep water site (> 40 m water depth).  At Cape Town the 40 m 
contour is approximately 7 km from the harbour entrance; 

·  Option 2:  A nearshore disposal site in between 15 and 20 m water depth (Site 3 in 
Figure 7.1); 

·  Option 3:  A shallow water dredge disposal site in between 5 and 8 m water depth (Site 4 
in Figure 7.1); 

·  Option 4:  Pumping of spoil onto a wetted beach or rainbowing it into the surf zone n the 
“corner”, the “corner” being where the revetment adjacent to the container terminal meets 
the beach immediately north-eastwards of the revetment (Site 5 in Figure 7.1). 

Only the first two options were deemed to be viable as the visual and ecological impacts of the 
latter two sites nearshore sites are deemed to be medium to high.  In addition there are 
concerns that it would prove difficult to assess with confidence the potential health aspects 
dredge disposal close to recreation areas and also that the aesthetic impacts of the disposal of 
dredge material (visual impacts of turbid plumes and colour of sediments) are likely to be 
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unacceptable.  Option 2 also was deemed to have an significantly elevated risk in terms of the 
above impacts.  It was therefore decided to investigate only the offshore option, namely two 
offshore sites, one in nominally a 40m water depth where the sediment mobility (particularly of 
the mud fraction) is high and a deeper site in a 70 m to 100 m water depth where the sediment 
mobility would be much lower (Sites 1 and 2 in Figure 4.1). 
 
One further alternative not considered to date is the “official” dredge disposal site identified in 
CSIR (1991) that is located in a water depth of 3 500 m at 33°30’S; 15°30’E and is thus some 
150 nautical miles (or approximately 275 km) offshore of the Port of Cape Town.  The use of this 
site has been rejected as being unnecessarily conservative and not a viable alternative to the 
two sites proposed below for the following reasons: 
 

·  Use of this site is deemed to be and would result in excessive dredging costs as it would 
take approximately a full day for each hopper barge to sail out to the site and dump its 
load.  This would necessitate the use of 6 to 8 times more resource in terms of hopper 
barges.  Furthermore, the use of this site would certainly preclude an trailing sucker 
hopper dredger option, the option that would provide the shortest duration dredging 
operation. 

·  The use of this site is also likely to result in a significant in a large dispersal of the muds 
into the water column during disposal due to the nature in which sediments travel 
through the water column towards the seabed (i.e. dynamic collapse in the water column 
of the fines in the sediment as the dredge material fall to the seafloor, resulting in the 
dispersal of the muds in the mid water column). 

·  Site characterisation , if required, also would be problematic due to the equipment 
required, the costs involved and the impact that these activities would have on the 
project schedule.   

·  Similarly, any monitoring activities, if required, would be logistically more difficult and 
costly.    

 
4.2.2 Selected of the presently proposed dredge dis posal sites 

A significant constraint in terms of the selection of a disposal site is that only limited data existed 
on the nature of the seabed (although more recently further surveys have been undertaken).  
Based on the best data available at the time of site selection, namely a high resolution 
bathymetry chart of Table Bay and its immediate environs extending westward to approximately 
18° 20’ E (Figure 2, Woodborne , 1982), two proposed dredge disposal sites were selected.  
The first is in a 65 m to 75 m water depth extending beyond the western extremity of the chart 
(Site 1 in Figure 4.1 ) and the second a shallow site in a 40 m water depth (Site 2 in Figure 4.1). 
The areas selected were those with less fragmented contours were it was assumed that there 
existed a sandy bottom in these locations as opposed to a rocky bottom and reefs. 
 
Subsequent to the initial site selection that informed the field surveys, a high resolution 
bathymetry chart was obtained (Figure 4.2) that extended further westwards (UCT Marine 
Geoscience, 1983).  This chart confirmed that the deeper site  selected (Site 1 in Figure 4.2) 
indeed was likely to be covered in sediment rather than rock.  The chart also confirmed that the 
deeper site, if moved further westward into deeper water, would encounter a rocky bottom.  The 
shallower site (Site 2 in Figure 4.2 ) constituted a small patch of sand surrounded by rocky reefs. 
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Figure 4.1:  Possible dredge disposal sites for material fro m the Ben Schoeman Berth 
Deepening project.  Note that only sites 1 and 2 are cons idered in detail in 
this study (Figure adapted from Lwandle, 2006b). 
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The primary selection criterion used to select the two presently proposed dredge disposal sites 
is that, where feasible, sediment derived from dredging should be disposed of at a site where 
seabed sediment composition is similar and material is ei ther retained in a discrete area  
(if of different composition to the receiving environment) or be allowed to disperse to facilitate 
habitat recovery .  The principle followed is that sediments should not be disposed of in rocky 
areas or over reefs.  For this reason we have targeted area where the seabed comprises loose 
sediments, preferably fines.  A further criterion is that the dredge disposal site should be chosen 
to limit impacts on  biodiversity and/or rare and endangered species.   The above philosophy of 
disposing the dredge material on the seabed where the sediment composition is similar, is 
consistent with minimising these impacts.  
 
Other criteria included: 

·  That the two sites would be selected that had significantly different characteristics in 
terms of sediment mobility , the deeper site retaining sediments more effectively (i.e. 
limiting the distribution of the fines and their associated contaminants and also limiting 
water column turbidity).  The choice of an even deeper site would reduce the mobility of 
sediments even further.  (It is estimated that a water depth of 120 m or more would be 
required to ensure almost no movement of the mud fraction and its associated trace 
metal contaminants under major storm conditions). 

It is expected that the sediment mobility would be much higher at the 40 m site and that 
the fine sediments and muds (and associated trace metal contaminants) would be widely 
dispersed but possibly generating too high levels of turbidity when doing so. 

It was expected that very little of the contaminants will enter the water column at the 
dumpsite, i.e. become bio-available. (The elutriation tests as undertaken in the specialist 
studies confirm this to be the case.)  The trace metals seemingly will largely remain 
bound to the sediments during dredging, in the hopper and after disposal.  This implies 
that although the contamination of the sediments exists that very little of the trace metals 
will be bioavailable at and surrounding the dump-site and will remain associated with the 
fine sediments as they are dispersed.)  Whether containment of the contaminated 
sediments to the dump-site is desirable, is considered debatable as it may be better to 
disperse the contaminated sediments.  It is considered that dispersed muds are very 
unlikely to accumulate anywhere in Table Bay due to the prevailing wave and current 
regime.  Accumulation of fines, if it was to occur, is considered likely only in the more 
quiescent regions of the bay, namely on the eastern side of Robin Island and in the SE 
corner of the bay near the Salt River mouth.  The model results will provide an indication 
of the extent to which this occurs from both the dredging activities and the sediments 
being remobilised from the dredge disposal sites. 

·  The site needed to be located far away from existing sensitive sites .  The two sites 
chosen are located away from all ecologically sensitive areas, except for the Table 
Mountain Marine Protected Area that is located just south of the deeper dumpsite.  
Further, it is difficult to locate the dredge disposal site “downdrift” of sensitive sites as the 
hydrodynamic regime of the bay is such there is a reversal of flow between seasons.  
Under summer season dredge disposal scenarios there is a general northward flow and 
anti-clockwise circulation in Table Bay.  In summer the water column is stratified and 
upwelling draws cold bottom water across the disposal sites and into Table Bay.  There 
are thus likely to be greater sediment impacts in Table Bay.  In winter upwelling is limited 
and downwelling is expected to be more prevalent.  The water column is largely mixed 
and flows are often clockwise in the bay and S to SW across the proposed dump-sites 
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thus limiting sediment movement into Table Bay and associated impacts.  However 
sediment entering the water column at the disposal site then have a greater chance of 
moving southwards towards the Table Mountain Marine Protected Area.   

·  The sites were selected so as to avoid potential shoreline stability impacts.   Should 
the dump-site be located in too shallow waters or should the quantity of material to be 
disposed of be such that there a changes in water depth of sufficient magnitude to result 
in significant changes to the waves, there may be shoreline stability impacts (e.g. coastal 
erosion).  By selecting deeper sites (> 40 m) and by ensuring a disposal site of sufficient 
extent to avoid excessively large bed changes (> 0.4m) the intention was to avoid any 
such potential changes in shoreline stability. The shoreline stability screening study 
indicated that shoreline stability effects could be avoided provided that there is 
adherence with strict limitations on the nature of the dumping at the shallower site. 

·  Whilst not a major consideration the deeper dredge disposal site (Site 1) is located within 
the existing ammunition dumping ground. 

·  The ability to characterise the site and monitor potential dredge  impacts is 
considered very important .  The two sites are accessible and are in water depths that 
make this feasible without requiring specialised vessels and equipment with the 
associated potential limitations in availability of these platforms/equipment and the 
associated high costs of monitoring.  The deeper and further offshore the site, the 
greater the likelihood of being limited in terms of vessels (sampling platforms) and 
equipment and also the greater the likelihood of significantly higher costs and limitations 
in the temporal and spatial resolution of the monitoring.  Even for the dredge disposal 
site characterisation, there existed significant difficulty in scheduling the field surveys 
within the limitations of available survey platforms and “weather windows” in which the 
surveys could be undertaken. 

·  The proposed dredge disposal sites meet the need for the overall dredge disposal 
activities to be economically, technically and operationally feasible .  The deeper 
and further offshore the site, the longer the likely duration of the dredge operations and 
the higher the costs.  Should the dredge disposal site be located sufficiently far offshore 
it may be that the project timelines and even the financial feasibility of the project may be 
compromised.  For this reason there would have to be a strong justification should it be 
required that the dredge disposal is moved further offshore and into deeper waters.
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Figure 7.2:   Bathymetry chart with high resolution  contours (1 m contour intervals).  The red blocks indicate the proposed dredge 

disposal sites.  The blue dashed outline indicate t he extent of the original lower resolution bathymet ry chart upon 
which the site selection was based prior to the sur veys to characterize the dump-sites. 
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5. Site Characterisation 
 
The site characterisation of the selected dredge disposal sites are described below. 
 

5.1 Field survey 

Site characterisation required that the inferred bottom types from the 5 m and 1 m resolution 
bathymetric charts be “ground-truthed” and that appropriate detailed information be obtained to 
guide the sediment sampling undertaken to characterise the proposed dump-sites in terms of 
the physical/biogeochemical properties and ecology. 
 
Side scan sonar and single beam bathymetric surveys were conducted on the proposed dredge 
disposal sites on 31 August 2006. The results are reported in MGU (2006). The analogue side 
scan record from these surveys was used to select suitable grab sampling sites to determine 
sediment properties and benthic macrofaunal community structure. Sample site selection 
considerations were gross, i.e. visible on the side scan record, sediment types and, in the 
shallower site at least, the absence of rock. The geographic positions of the sample sites are 
shown on Figure 5.1 and Figure 5.2 shows the approximate site locations on the side scan 
record. Data from this survey was to be used to identify the respective suitability of the 
candidate sites for harbour dredge spoil disposal and to provide a pre-impact quantitative 
baseline against which future changes associated with dredge spoil disposal could be 
compared. 

/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.1:  Candidate dredge spoil dump sites in ~65m (Block #1) and ~40m (Block #2) 
depths off Mouille Point and the sediment properties and benthos  sampling 
sites denoted by green and red circles respectively (afte r Lwandle, 2006b). 

#1 

#2 
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At each sampling site in each of the Blocks five replicate grab samples were retrieved. 
Subsamples of the sediment were taken from each replicate for granulometry and chemical 
analyses. The balance of the sediment in the sample replicate was then washed through a 1mm 
aperture stainless steel sieve and the retained macrofauna preserved for identification and 
enumeration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 5.2:  Approximate positions of the sediment properties and benthos sampling 
sites in Blocks #1 and #2 in relation to gross sediment a nd seafloor 
features on the side scan record.  (The final dredge disposal  sites selected 
for assessment in the sediment and water quality modelli ng are indicated 
as dotted red lines.) 

 

 

A 
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5.2 Sediment particle size distributions 

The sediment texture in Block #1 was predominantly sand with an admixture of mud 
(12.4 ±  3.6%) and variations amongst the samples was low (Figure 5.3). The Block #2 
sediments were also predominantly sand but here mud was all but absent (3.8 ±  3.6%), there 
was a higher proportion of gravel sized particles and variability amongst the sample sites high 
(Figure 5.3). This variability is also evident in Figure 5.4.  
 
Figure 5.4 shows the relative distributions of particle sizes in the sand component of the 
sediments in the two blocks. Block #1 is again seen to be more or less uniform and is dominated 
by the fine sand fraction (>63 - <125µm). This size fraction also dominated sample sites C and 
D in Block #2 but the balance of the sample sites had higher proportions of coarser sands. 
 
The gravel sized component of the sediments sampled at the Block #2 sample sites B and F 
predominantly comprised coarse shell fragments. 
 
The sediment texture and granulometry indicate that Block #1 is a more or less uniform 
sedimentary environment whereas Block #2 is heterogeneous. Further, Block #2 also has rock 
outcrops, evident from Figure 5.2 and failed grab samples at sample site A, that adds variability 
to the location. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.3: Sediment texture distributions at the two candidat e dredge spoil dump 
sites6. 

                                                 
6 No sediments were retrieved from sample site A in Block #2 as the seafloor at this site was rock. 
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Figure 5.4:  Particle size distributions in the sand fract ion of the sediments sampled in 
Blocks #1 and #2.  

 

 

5.3 Sediment contaminant distributions 

London Convention Annex 1 and Annex 2 trace metal concentrations measured in Blocks 1 and 
2 are listed in Table 5.1a and 5.1b along with the respective special care and prohibition 
thresholds and BCLME (CSIR, 2006) sediment quality guidelines. All of the measured trace 
metal concentrations were low and well within the listed thresholds. This is an unsurprising 
result given the location of the respective blocks in outer Table Bay which is remote from 
anthropogenic sources of contaminants.  
 
Comparisons of Tables 5.1a and 5.1b indicates that Block #1 samples had higher trace metal 
concentrations than those of Block #2 (single factor ANOVA comparing total Annex 2 trace 
metals between blocks, p <0.001). Linear regression between the total Annex 2 trace metals 
and aluminium concentrations indicate a strong relationship (r2 = 0.85) and the observed 
difference is attributed  to the presence of clay minerals in the relatively larger mud fraction on 
Block #1 versus Block #2. The trace metals measured in the two blocks therefore appear to be 
lithogenic in origin and are probably representative of uncontaminated background 
concentrations in the geological setting of Table Bay. 
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Table 5.1a:  London Convention Annex 1 and 2 trace metal conc entrations (mg/kg) in 
samples drawn from Block #1 

 

Sample Al As Cd Cr Cu Hg Ni Pb Zn 
Total Ann 2 

Trace Metals 

1A-1 1632.9 1.8 <0.5 9.0 3.0 <0.5 2.1 <5.0 7.1 23.0 

1A-2 1032.6 <1.0 <0.5 5.7 3.4 <0.5 4.5 <5.0 5.5 19.1 

1A-3 2057.8 1.7 <0.5 10.3 5.5 <0.5 3.0 <5.0 9.6 30.2 

1A-4 1883.2 1.4 <0.5 9.2 4.9 <0.5 2.4 <5.0 8.9 26.7 

1A-5 2070.6 1.7 <0.5 9.5 5.4 <0.5 2.8 <5.0 10.1 29.5 

1B-1 2477.6 2.3 <0.5 10.3 5.4 <0.5 3.1 <5.0 10.2 31.3 

1B-2 1729.0 1.6 <0.5 8.1 3.9 <0.5 1.9 <5.0 6.0 21.4 

1B-3 2196.8 2.3 <0.5 9.5 5.0 <0.5 2.4 <5.0 8.5 27.7 

1B-4 2306.2 1.2 <0.5 9.5 4.9 <0.5 2.6 <5.0 8.5 26.6 

1B-5 2265.9 1.9 <0.5 10.9 5.1 <0.5 2.9 <5.0 9.2 30.1 

1C-1 2162.7 1.9 <0.5 10.2 5.4 <0.5 3.0 <5.0 9.5 30.0 

1C-2 2257.8 2.0 <0.5 10.2 5.4 <0.5 3.0 <5.0 9.5 30.2 

1C-3 2585.1 1.9 <0.5 11.5 5.6 <0.5 3.5 <5.0 9.5 32.1 

1C-4 2364.5 1.9 <0.5 10.9 5.7 <0.5 3.3 <5.0 11.1 33.0 

1C-5 2141.5 2.0 <0.5 10.4 5.3 <0.5 3.1 <5.0 9.0 29.7 

1D-1 2326.5 2.2 <0.5 10.9 5.3 <0.5 2.9 <5.0 8.3 29.7 

1D-2 1576.2 1.4 <0.5 9.0 4.2 <0.5 1.9 <5.0 7.0 23.5 

1D-3 3168.4 2.4 <0.5 14.4 6.6 <0.5 4.7 5.2 13.0 46.2 

1D-4 1358.7 1.2 <0.5 8.5 3.8 <0.5 1.7 <5.0 5.5 20.8 

1D-5 1504.8 1.3 <0.5 9.9 4.4 <0.5 2.0 <5.0 6.6 24.1 

1E-1 3056.4 2.4 <0.5 14.1 6.4 <0.5 4.5 <5.0 12.6 40.0 

1E-2 2754.9 2.0 <0.5 12.6 5.6 <0.5 3.6 <5.0 10.1 33.9 

1E-3 2532.4 2.4 <0.5 12.5 5.8 <0.5 3.6 <5.0 10.6 34.9 

1E-4 2806.3 2.5 <0.5 13.2 5.9 <0.5 3.8 <5.0 12.0 37.4 

1E-5 2413.9 2.1 <0.5 12.5 5.4 <0.5 4.4 <5.0 9.3 33.7 

1F-1 2577.7 2.2 <0.5 12.9 5.7 <0.5 3.6 <5.0 9.8 34.1 

1F-2 3002.5 2.7 <0.5 13.8 6.2 <0.5 4.4 <5.0 13.1 40.2 

1F-3 2734.0 2.7 <0.5 13.5 6.0 <0.5 3.8 <5.0 10.8 36.8 

1F-4 2295.5 2.2 <0.5 12.2 5.4 <0.5 3.4 <5.0 9.5 32.7 

Means 2251 2.0 <0.5 10.9 5.2 <0.5 3.2 <5.0 9.3 30.6 

SD 515 0.4 - 2.0 0.8 - 0.8 - 2.0 6.2 

LC Special care  30-150 1.5-10.0 30-500 50-500 0.5-5.0 50-500 100-500 150-750 50-500 

LC Prohibition  >150 >10.0 >500 >500 >5.0 >500 >500 >750 >500 

LC Annex 2 1 2 2 1 2 2 2 - 

TEL 7.24 0.68 52.3 18.7 0.13 15.9 30.2 124 - 

PEL 41.6 4.21 160 108 0.7 42.8 112 271 - 
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Table 5.1b:  London Convention Annex 1 and 2 trace metal concent rations (mg/kg) in 
samples drawn from Block #2 

 

Sample Al As Cd Cr Cu Hg Ni Pb Zn 
Total Ann 2 

Trace Metals 

2B-1 1792.0 1.4 <0.5 6.2 3.9 <0.5 1.6 <5.0 5.7 18.7 

2B-2 2496.4 1.3 <0.5 6.0 4.2 <0.5 2.0 7.7 7.9 29.2 

2B-3 1379.1 <1.0 <0.5 4.0 2.2 <0.5 1.3 <5.0 4.8 12.2 

2B-4 3140.0 2.3 <0.5 11.5 10.1 <0.5 3.9 5.2 12.6 45.6 

2B-5 2622.9 1.7 <0.5 10.0 5.2 <0.5 2.8 <5.0 9.0 28.8 

2C-1 1942.1 2.4 <0.5 9.3 3.6 <0.5 2.1 <5.0 8.4 25.7 

2C-2 1947.9 2.4 <0.5 9.4 3.2 <0.5 1.8 <5.0 5.5 22.3 

2C-3 1957.5 2.0 <0.5 8.5 3.0 <0.5 1.4 <5.0 5.6 20.4 

2C-4 1837.1 2.1 <0.5 8.8 3.5 <0.5 1.7 <5.0 5.0 21.1 

2C-5 1933.7 2.4 <0.5 8.3 3.6 <0.5 2.2 6.7 6.0 29.2 

2D-1 2200.0 1.9 <0.5 9.8 3.4 <0.5 1.9 <5.0 5.5 22.5 

2D-2 1281.0 1.9 <0.5 6.2 1.9 <0.5 1.1 <5.0 4.6 15.7 

2D-3 1372.2 2.5 <0.5 6.5 1.9 <0.5 1.1 <5.0 6.4 18.3 

2D-4 1290.4 1.9 <0.5 6.8 1.7 <0.5 <1.0 <5.0 5.8 16.1 

2D-5 1271.2 2.0 <0.5 6.4 1.6 <0.5 <1.0 <5.0 5.5 15.5 

2E-1 1074.2 <1.0 <0.5 4.3 <1.0 <0.5 <1.0 <5.0 3.4 7.7 

2E-2 1261.7 1.6 <0.5 6.4 1.1 <0.5 <1.0 <5.0 4.2 13.4 

2E-3 1021.1 <1.0 <0.5 4.8 <1.0 <0.5 <1.0 <5.0 3.1 7.8 

2E-4 1031.3 <1.0 <0.5 4.3 <1.0 <0.5 <1.0 <5.0 2.3 6.6 

2E-5 1268.1 <1.0 <0.5 4.0 <1.0 <0.5 <1.0 <5.0 3.6 7.6 

2F-1 1426.5 <1.0 <0.5 3.0 <1.0 <0.5 <1.0 <5.0 4.7 7.7 

2F-3 1005.2 <1.0 <0.5 2.5 <1.0 <0.5 <1.0 6.2 2.6 11.3 

2F-4 2111.3 1.3 <0.5 3.6 <1.0 <0.5 1.1 5.8 4.5 16.3 

2F-5 1811.3 1.1 <0.5 3.9 <1.0 <0.5 1.0 7.0 5.3 18.3 

Means 1686 1.9 <0.5 6.4 3.4 <0.5 1.8 6.4 5.5 18.3 

SD 561 0.4 - 2.5 2.1 - 0.8 0.8 2.2 9.1 

LC Special care  30-150 1.5-10.0 30-500 50-500 0.5-5.0 50-500 100-500 150-750 50-500 

LC Prohibition  >150 >10.0 >500 >500 >5.0 >500 >500 >750 >500 

LC Annex 2 1 2 2 1 2 2 2 - 

TEL 7.24 0.68 52.3 18.7 0.13 15.9 30.2 124 - 

PEL 41.6 4.21 160 108 0.7 42.8 112 271 - 
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5.4 Benthos distributions 

The benthos sample processing, counting and weighing procedures and sample data 
manipulation procedures are set out in Lwandle (2006a) along with the sample raw data for the 
taxonomic counts and biomass estimates, thus only the quantitative benthic macrofauna 
baseline data for the two blocks surveyed in this assessment. The focus in the discussion below 
is on broad distributions within the two candidate dredge spoil dump sites (i.e. Blocks # 1 and #2 
in Figures 5.1 and 5.2), their current pollution status as indicated by taxon/abundance 
relationships, and their relationships with other areas in Table Bay. 
 
The description of the benthos provided below are substantively abstracted from the Sediment 
Toxicology and Marine Ecology Specialist Study (Lwandle, 2006b). 
 
 
5.4.1 Benthos distributions in Block #1 

The broad abundance and biomass distributions of the dominant phyla recorded in the Block #1 
sample sites are illustrated in Figure 5.5.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.5:  Macrobenthos phylum level % abundance and biomass  distributions in 
Block #1 

 
Macrobenthos faunal abundance in Block #1 was dominated by Annelida, most of which are 
polychaete worms. Crustaceans and molluscs were well represented and were approximately 
numerically equal to fauna in the 'other' category which included peanut worms (Sipunculida) 

Block #1: Abundance
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Block 1: Biomass

Crustacea Mollusca Annelida Other



Ben Schoeman Dock Berth Deepening Project: Dredge Spoil Characterisation and Disposal Site Selection  
 
 

33 

etc. Despite being relative minor contributors in terms of abundance molluscs and fauna in the 
'other' category dominated the biomass with the generally relatively small polychaetes in the 
Annelida comprising the bulk of the balance of the overall biomass. The biomass distributions 
indicate that the crustacea were also mainly small forms. 
 
Abundance distributions within Block #1 (Figure 5.6) indicate that there was a high similarity 
across the sample replicates which is borne out by the multi-dimensional scaling (MDS) plot. 
Here all but a replicate from sample site 1B are gathered together on the left hand side of the 
plot. The moderate stress coefficient indicates that MDS is a reliable indicator of the sample 
groupings (Clarke and Warwick 1994). 
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Figure 5.6: Dendrogram and Multiple Dimension Scaling (MDS) pl ots showing sample 
affinities according to numerical abundance of taxa recorded in  grab 
sample replicates from Block #1. 
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The similarity analyses indicate that there are no systematic spatial gradients in benthic 
macrofauna community structure in the Block #1. However, this does not necessarily show that 
there are no, or minimal, large scale pollution effects operating in the area. Plots of the 
distributions of abundance in x2 geometric classes (Gray and Pearson 1982) have been shown 
to be useful in identifying effects of pollution in applications ranging from sewage sludge dump 
site monitoring to determining impacts of oil well drill cuttings (Clarke and Warwick 1994). The 
method plots the number of species represented by 1 individual in class 1, 2-3 individuals in 
class 2, 4-7 class 3, 8-15 class 4 etc. Unpolluted samples typically have their modes to the left 
of the distribution as they generally contain a number of rare species. In polluted samples the 
rarer taxa disappear, the higher abundance classes dominate the distribution and the curves 
flatten out, i.e. the modes become less pronounced.  
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Figure 5.7:  Distributions of abundance of taxa in x2 geomet ric classes for each of the 
sites sampled in Block #1. 
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The distribution plots for the sample data aggregated to sites are shown in Figure 5.7. All of the 
sites show well developed modes to the left of the distributions indicating that rare taxa are well 
represented. From these distributions it is inferred that Block #1 is probably not suffering from 
any pollution effects. This is consistent with the low trace metal concentrations recorded for the 
area (Table 5.1a).  
 
5.4.2 Benthos distributions in Block #2 

Figure 5.8 depicts the phylum level abundance and biomass distributions for Block #2. It is 
evident that Annelida (polychaete worms) were far more dominant at this site than Block #1 in 
terms of both abundance and biomass. However, it is also apparent that molluscs and taxa in 
the 'other' category make comparatively large contributions to the benthic macrofauna 
community biomass relative to their respective abundances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.8: Macrobenthos phylum level % abundance and biomass distributions in 
Block #2 

 
The taxon abundance distributions within Block #2 are shown in Figure 5.9. In contrast to the 
situation in Block #1 here the samples are largely dissimilar although there is a comparatively 
large group and a smaller group showing affinities at the 60% similarity level. This is also 
evident in the MDS plot; the low stress coefficient indicates that the plot is a good representation 
of the sample relationships (Clarke and Warwick 1995). 
 
The high apparent dissimilarity amongst the sample replicates as evidenced by the high number 
of outliers in the dendrogram and widely separated samples on the MDS plot is consistent with 
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the variable sediment texture and granulometry recorded on Block #2 (above). It is notable that 
the sample replicates that do cluster together are those from the predominantly fine sand areas 
(sample sites D and C). The other group showing sample affinity is that containing replicates 
from site B. These specific replicates were also from fine sand areas. The more widely 
distributed sample replicates in terms of sample taxon abundances are those from coarse sand 
and gravel (actually large shell fragments) sites. 
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Figure 5.9:  Dendrogram and Multiple Dimension Scaling (MDS) plots showing sample 
affinities according to numerical abundance of taxa recorded in  grab 
sample replicates from Block #2. 
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Although there are apparent marked gradients in the variations in abundance between the 
sample replicates in Block #2 there does not appear to be any evidence of pollution effects as 
shown by the plots of the X2 geometric class abundances in Figure 5.10. It is thus concluded 
that the observed distributions are a response to varying s ediment properties as 
opposed to anthropogenic effects.  The absence of the latter is borne out by the overall low 
trace metal contents of the Block #2 sediments (above). 
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Figure 5.10:  Distributions of abundance of taxa in x2 geome tric classes for each of the 
sites Sampled in Block #2. 
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5.4.3 Comparisons between the Benthos in Blocks #1 and #2 

Mean values of the univariate indices of number of species (taxa), number of organisms 
(abundance), biomass and the derived indices of richness, evenness and diversity for Blocks #1 
and #2 are listed in Table 5.2 along with probability values from ANOVA tests for differences 
based on the sample site values. The number of taxa and abundances were not statistically 
different between but the balance of the univariate indices were. Biomass was higher in Block 
#2 than Block #1 whilst richness, evenness, and diversity showed the reverse trend. The higher 
biomass in Block #2 is consistent with the higher mean abundance estimate whilst the relatively 
lower derived indices indicate that the distribution of abundance amongst the taxa was more 
skewed than in Block #1. This is consistent with a wider range of sedimentary habitats in Block 
#2 and that they may be more unstable than in those in the deeper site. Evidence for the latter is 
the well developed ripples in the coarser sediments that were evident on the side scan sonar 
record.  
 

Table 5.2: Mean univariate indices for the benthic macro fauna communities in 
Block #1 and Block #2. 

 
Univariate 

Index 
Block #1 Block #2 ANOVA 

p value 
Number of taxa 40.2 34.6 0.289 
Abundance 108 190 0.155 
Biomass 7.3 2.0 0.002 
Margalef's Richness 4.4 2.9 <0.001 
Pielou's Evenness 0.84 0.67 0.005 
Shannon Diversity 2.51 1.70 <0.001 
N 28 22 - 

 
 
 
5.4.4 Comparisons between benthos in Blocks #1 and #2 and an inner Table Bay 

site 

In general comparisons between surveys on benthos community distributions are bedeviled by 
methodological differences at sampling or sample processing as well as time intervals between 
surveys. By chance the team that conducted the benthos surveys discussed above conducted a 
similar survey around the Chevron/Caltex marine outfall in May/June 2006. This outfall 
discharges into ~10m depth at a site with fine-medium sands and low mud contents (CSIR 
2006d). This survey used similar analytical approaches to those described above and did not 
detect pollution effects. This allows a comparison between the sites which is depicted on the 
MDS plot in Figure 5.11. 
 
Figure 5.11 confirms the high variability between the Block #2 sample sites. The separation 
between the three areas surveyed appears to reflect depth distributions as, even though the 
Block #2 samples are widely separated, those from predominantly fine sand substrates are still 
clearly apart from the Block#1 and Chevron/Caltex samples but located intermediately between 
the shallowest and deepest samples. The taxa contributing more than 5% of the abundance 
within each of the three main clusters of samples on the MDS are listed in Table 5.3. The 
distributions for Blocks #1 and #2 mirror that shown by the univariate indices (Table 5.2) in that 
the Block #1 cluster is strongly dominated by the polychaete Jasmineira elegans with lesser 
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contributions from the polychaetes Magelona capensis and Prionospio saldanha  whilst the 
Block #1 cluster has a fairly equal spread of contributions of the polychaetes Mediomastus 
capensis, Lumbrineris meteroana and Prionospio pinnata and sub-dominant Actinophilum molle 
(cnidarian octocorrallia), Nassarius vinctus (molluscan gastropod) and Urothoe grimaldi 
(crustacean amphipod). The inner Table Bay cluster of samples is extremely strongly dominated 
by P. saldanha with U grimaldi, Centrathura caeca (crustacean isopod) and Nepthys hombergi 
(crustacean amphipod) sub-dominant. Thus although some of the species are common across 
the groups the dominant species differ to a large degree. From this it is concluded that each of 
the sampled sites contains distinct communities of macrobenthos taxa with a relatively low level 
of similarity between them.  
 

1A

1A1A
1A
1A

1B

1B

1B

1B

1B

1C

1C

1C
1C1C

1D1D1D 1D1D1E1E1E1E
1E

1F1F
1F1F

2B

2B

2B

2B
2B

2C

2C

2C2C
2C

2D

2D2D
2D

2D

2E

2E2E

2E

2F

2F
2F2F

1
1
1 11

222
2
23 33 3

3
44

4

44

Stress: 0.11

site
1A
1B
1C
1D
1E
1F
2B
2C
2D
2E
2F
1
2
3
4

Stress: 0.11

Abundance Site 1 vs Site 2 vs Calte x Site

 
 

Figure 5.11:  MDS plot comparing macrobenthos abundance in samples from Table Bay 
in 2006. The upper panel shows the distributions of the samp le replicates. 
In the lower panel Block #1 is represented by green sym bols, Block #2 blue 
symbols and a 10m deep sand site in inner Table Bay by r ed symbols.  
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Table 5.3:  Taxa contributing 5% or more of the overall a bundance in the benthic 
macrofauna communities in the three main clusters of sampl es evident in 
Figure 7.13. 

 
Block #1 Block #2 Inner Table Bay 

Species % Species % Species % 

Mediomastus capensis 15.9 Jasmineira elegans 47.0 Prionospio saldanha 67.4 

Lumbrineris metoroana 13.0 Magelona capensis 5.8 Urothoe grimaldi 8.6 

Prionospio pinnata 12.4 Prionospio saldanha 6.2 Centrathura caeca 7.3 

Actinotilum molle 7.0   Nepthys hombergi 7.1 

Nassarius vinctus 5.2     

Uruthoe grimaldi 5.1     
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