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An Environmental Impact Assessment (EIA) for the development of rvamine aquaculture
development zones (ADZs) specific for fin fish cage farming in the sea off the Eastern Cape Province is
beingundertaken on behalf of théhe Directorate Sustainable Agaulture Management: Aquaculture
Animal Health and Environmental Interactiomsthin the Department of Agricultw, Forestry and
FisheriesDAFF.This marine baseline report constitutes a section of Braft Scoping Report (DS)

this EIA.The DAFF ariculture policy aims to promote growth in the industry, as it envisions benefits of
skillsbased job creation in poor coastal communities and increased seafood production to compensate
for dwindling catches of wild stock§.his reportreviews thesite sdection methodologyused in a
Strategic Environmental Assessment (StBA) identified the four potential ADZs in the Eastern Cape
Province,and briefly identifies the generic potential environmental impacts of sea cage fish farming.
Thecurrent state ofkknowledge of the physical oceanographyarine ecologynd fisherieof the region

is reviewedand the proposed baseline marine surveys to be undertaken over the next 12 manths
presented

TheproposedADZsn the Eastern Cape Province were identifiegidg a SEA of the entire South African
coastline using systemathtased spatial analyses that considered defined criteak shoppeda-priori
with industry stakéolders.The analysis yielded four potential sites in the Eastern Capeafmd fin fish
aquaculture. Many of the potential impacts of fin fish caged aquaculture suclpakition, habitat
alteration and user conflict can be mitigated by correct site selecienemployed in the spatial
analyses Other potential impacts can be mitigated by astuanimal husbandry and adaptive
management strategies.

The potential ADZs situated Algoa Bay and St Francis Bagcur in an area where two large current
systems of different temperatures undergo mixinp addition, periodic upwelling may occur neaet

rocky headlands of the bays during easterly winds that can cause sharp drops in temperature.
Temperature and current dynamics are therefore complex and vary over small spatial scales within each
of the bays. In situmonitoring of the physical oceanagphy of Algoa Bay is therefore to be carried out
over the nextl2 monthsat the two most favourable AD4ssing acousti®oppler current profilers
(ADCPs), thermister strings asthgle beam echsoundingfor accurate bottom typecharacterisation

and depthprofiling.

The area is also known to support a high biodiversity of marine life, particularlyassetiated
invertebrates and fish as well as several breeding colonies of endangered or vulnerable seabirds.
Valuable fisheries particularly fequid (chokka) are also prominent.Baseline ecological monitoring of

the sandy macrofauna is therefore to be carried out within the footprint of the proposed A&fdse

any developmenso that potential impacts can be deted and proactively manageahd mitigated
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ADZ Aquaculture Development Zone

CSIR Council for Scientific anddustrial Research
DAFF Department of Agriculture, Forestry and Fisheries
DEAT Department of Environmental Affairs & Tourism
DEA Department of Environmental Affairs

DST Department of Science and Technology

EA Environmental Authorization

EIA Environmentalmpact Assessment

GIS Geographical Information System

IBA Important Birding Area

MCM Marine and Coastal Management

MPA Marine Protected Area

NEMA National Environmental Management Act
SADCO South African Data Centre for Oceanography
SANBI South African Nidonal Biodiversity Institute

SEA Strategic Environmental Assessment




1 Introduction

The stated purpose of establishing Aquaculture Development Zones (ADZs), as presented by t
Directorate Sustainable Aquaculture Managemerquaculture Animal Health and Environmental
Interactions in the Department of Agriculture, Forestry and Fishe(lBAFF)is to encourage investor

and consumer confidence in the marine aquaculture industry in South Africa, and also to create
incentives fo industry development, provide marine aquaculture services, manage risk associated with
aquaculture, and provide skills development and employment for coastal communifeStrategic
Environmental Assessme(EA conducted byAnchor EnvironmentaConsiltants 011) has identified

four potentialsites in the Eastern Capdhe DAFF has identified the Eastern Gegagpriority region for
establishingADZs in South Africa. rEe of theidentified sites are inAlgoa Bayand a fourth sites off

WS T TEaNad@assible from Port St Francis). Based on the relative expected cost to other industry,
two of the Algoa Bay sites have been selected for further detailed investigation and Environmental
Impact Assessment (ElAhilst the third Algoa Bay site artkde St Francis Bay site are to be considered
as alternatives in the EIA process.

The twosites in Algoa Baat are the focus of ta EIA are referred to as Algoa 2 and Alg@pr&viously
called Port ElizabethRoega2) and Port ElizabetfBoega3)n the SEAreport) andcan be accessed
from either Port Elizabetbr Coegéharbours These potential ADZs were identifieding a number of
criteria workshopped with stakeholderfsom government and industrysing a spatial Gligased analysis
and a posthoc rarking system.

In situbaseline assessments of both biology and oceanography are to commence in Fefriaand

will run for a period ofl2 months Ecological analyses will include assessing the sandy macrofaunal
communities while oceanography will focaa quantifying depth and bottom type, wave and current
dynamics as well as temperatuneeasurements.Thein situoceanographiciata will be used to verify if

the proposed ADZs delineated in the desktmsed SEA are suitable for fin fish cage cealtiBiological

data will be utilisedor monitoring purposes should the developmédne. ADZs) bauthorised

This report provide a summary of what has been undertak#érus far in terms ofthe delineation of
ADZs, progress to date and planrzaseline assessmis on the biology anghysicaloceanography.in
addition i provides a review of existing knowledge on the marine ecologypaydicaloceanography of
the study area.




2 Potential marine environmental impacts and mitigation
of fin fish cage farming

The potential environmental impacts of sea based finfish cage culame briefly discussednd
mitigation measures that can be partly addressed at the SEA level are identietential impacts
include:

1 The incubation and transmission of fish disease andgites from captive to wild populations.
Mitigation relies on sound animal health management and biosecurity.

9 Pollution of coastal waters due to the discharge of organic wastes. Mitigation includes the use
of species and system specific feeds in ordemntaximize food conversion ratios, rotation of
cages within a site to allow recovery of benthos, and sensible site selection (sufficient depth,
current speeds and suitable sediment type).

9 Escape of genetically distinct fish that compete and interbreed witd stocks that are often
already depleted. Mitigation measures include suitable design and maintenance of cages to
minimize escapes and use of sufficient brood stock with similar genetic structure to local wild
populations.

1 Chemical pollution of marinbod chains (& potential risk to human health) due to the use of
therapeutic chemicals in the treatment of cultured stock and antifouling treatment of
infrastructure. Recommended mitigation includes the responsible storage and use of the
minimum requiredquantities of (preferably biodegradable) chemicals.

1 Fish cages pose a physical hazard to cetaceans and other marine species that may become
entangled in ropes and nets. Mitigation measures include site selection that excludes important
migration, feeding b aggregation sites; and the use of correct and durable cage netting that
minimizes entanglements.

9 Piscivorous marine animals (including mammals, sharks, bony fish and birds) attempt to remove
fish from the cages and may become tangled in nets and damatgeleading to escapes and
stress or harm the cultured stock. Farmers tend to kill problem predators or use acoustic
deterrents. Effective mitigation may be achieved through the use of appropriate predator
mesh, proper feed storage and feeding and readaf dead fish from cages.

1 Localised habitat alteration and impacts (such as changes in wave action and sediment
transport). Can only be mitigated through site selection and farm design.

9 User conflict due to exclusion from mariculture zones for secueiggons or negative impacts
on tourism and coastal real estate value due to negative aesthetic impacts of fish farms. Can be
partly mitigated by site selection and consultation with other users.




3 Summary of the site selection process

The SEAnd the idenification of suitable site§ADZs)were conducted via a destop based spatial
analysis at a national level around the entire South African codgstange of criteria (exclusionary and
inclusionary) were dermined following stakeholder engagement and evlaid in a spatial analysis

using Ar¥iew 9.3 (Tablel).

Table 1. Criteria considered in the Gigased analysis as inclusionargxclusionaryor precautionary

for ADZs.

Criteria (Include if) ADZ Data Source Comment

Harbour can accommodat Yes Stakeholder discussions

vesselsx15m

Within 20km from suitable Stakeholder discussions

harbour

Wave climate suitable Yes SADCQ; Voluntary observing| See definition of suitablé

ships (VOS) wave climate inSection
5.2 in Hutchingset al.
(2011)

Depth between 2660m Yes Stakeholder discussions The minimum depth
criterion was reduced tq
12m for Saldanha an
Richards Bay Inshore
ADZ




Each of the above criteriaas spatially mapped and suitable zones for marine aquaculture delineated
(Figurel and Figure2). Stes identified from this analysis were then scored accordintpgstical (e.g.
distance from suitable port, water depth) and environmental considerations (distance from marine
protected areas, upwelling cellsp that they could be ranked in terms of suitabiliiyinally, theSouth
African National Biodiversity InstitutSANBIOCast to industry layes was used to evaluate the potential
costto existing marine industriesf declaring any of these sitesADZgsee Hutchingst al.2011)

On this basis, three potential ADZ sites in Algoa Bay were earmarked for detaslacanalyses and EIA
evaluation. These are here on referred to as Algoa Bay 1, 2 and 3 and can be accessed from either Port
Elizabeth or Coega harbourkidure2). AlgoaBay 1 remains a possible option but would incur a
relatively high cost to industry and will be more seriously considered should either Algoa Bay 2 or 3 be
found unsuitable. A further site was also identified in St. Francis Bay (St. Francis 1) andésembtsi

be a potential alternative to the Algoa Bay siteéggUre3 and Figure4). St Francis 1 is less favourable

than the Algoa Bay sites because it is further from a suitable harbour and is more likely to experience
greater wave action as a result of refraction. More detail on the entire site selection process and
analysis ca be found in the paragraph below and in Hutchiegsal. (2011).

Industries contributing to the general cost of each grid cell encompassing the proposed ADZs in Algoa
Bay have been identified by SANBI (Sinkeiks. Comn). Three industriesvere identified through this
process apotentially beng affected by the proposed ADZs; namely shipping, chakkad fishing and
linefishing. It should be noted though, that démarcatedshipping lanes and anchorage areas were
specifically excluded from thgotential ADZ sitegseeFigure5 below). Anyresidualcost attributed to

the shipping industrywithin the ADZ sitess thusmostly due to the coarseesolution of tre grid that
comprises the SANBI COST l4gee the relative sizes of the SANBI Cost to Industry grid cdHigores

below). In terms of chokkaquid effort, SANBCOST cell ID 8473 (encompassing Algoa Bayl) has the
highest effort followed by cell ID 8519 (encompassing Algoa Bay3), while ID 8474 has nescludakka




effort (Figure5, Sink, K. ers. comm). Regarding linefish, cell IDs 8473 and 8btdude modest levels

of fishingeffort while cell ID 8474#ncludes zeraffort (Figureb, Shk, K. grs. comm). Although chokka

squid effort and liefish effort were not variables used in the spatial analysis to rule out areas of the
coast for potential mariculture, a similar scenario to that of the shipping lanes and anchorage areas may
be ocairring. Therefore, finerscale datawill be soughtfrom the respectiveindustriesthemselvesto
determine the extent to which the selectedDZssites couldpotentially impact onthese two fishery
sectors

If in situ analyses and the EIA giwpport for the development of the ADZ&)e most probable
infrastructure to beemployedin the ADZS arimshorefloating cages similar to those already being used
experimentally in Algoa Baylndigenous fish species such as yellowtdér{ola lalandiin less turbid
water, and dusky Argyrosomus japonicasind silver kol(A. inodoru¥in areasmore prone to riverine
influence are the likely specidéisat will be culturedin Algoa Bay.
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Figure5. Areas demarcated for shipping (in red) in relation to the three potential ADZs (blue).
Numbers refer to the ID of the SANBI offshore marine protected area cost to industry

layer.

4 Physical oceanography

The waters off the Eastern Cam®ast are warm temperate in nature with average sea surface
temperatures approximating 7-22°C (Figure6) (Goschen and Schumann, 19&&humanret al. 2007).
The southflowing Agulhas Currenis the dominant oceaniscale feature andypically flows along the
coast at approximately 1rs' on average Grundlingh and Lutjeharms, 197Bpss, 1988).However,
several hundred kilometres to the north east of Port Elizabedar East Londgrthe currentbegins to
move away from the shoras thecontinentalshelf begins to widen (sefeigure6) (Dingleet al. 1987)
Thisgenerally results in thenshore wates beingmarkedly coolerby a few degrees compared with the
Agulhas Current water further offshof&oschen and Schumann, 1988)
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