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1 SUMMARY

In 1974 aquaculture provided 7 % to global fish supply, by 2014 this percentage had increased to 39 %.

This increase in aquaculture production means that aquaculture has become thesfast growing animal

food production system in the world, with the Food and Agriculture Organisation of the United Nations

estimating that 73.8 million tonnes of fish were harvested from aquaculture in 2014. Aquaculture
development is shown to be able to antribute on an economic and social front to the countries and
communities. Within the South African context, Operation Phakisa also acknowledges the potential of
DTXDFXOWXUH WR FRQWULEXWH WR VRFLDO DQG HFRQRRIFe XSOLIWPF
focus area and aims to increase the revenue from the aquaculture sector from R 0.67 billion to R 3 billion

and to create 2 500- 15 000 direct and full time jobs over a five year period (20142019).

To fully understand the potential soci@conomic opportunities and risks associated with aquaculture
development thefirst key consideration should be the socieconomic setting within each study area
Secondly, the form of aquaculture (freshwater or marine) and the type of aquaculture development
(subsistence or commercial) proposed within a study area must be considerexdince each option comes
with its distinct environmental, social and economic impacts. The importance of understanding the secio
economic environment and the proposed type of aquaculeidevelopment to be introduced is discussed in
Section 2 of this assessment.

The limitations of this assessment are outlined within Section 3 of this report. Given the scale, scope, and
uncertainties inherent within this assessment, a level of complexigmerges. To address the complexity
issue effectively and realistically, aSocial Vulnerability Indexand the Gross Value Added of local
municipalities included in a Socideconomic Intensity Indexvere used to determine the consequence
levels and associatedrisks and opportunities associated with proposing aquaculture development in the
various study areas (Section 4).

One of the key opportunities associated with commercial aquaculture development is tpetential to
contribute to the macreeconomyof South Africa (Section 5.1 and Section 6). It should be noted, however,
that macroeconomic opportunities, measured in this case by the potential to contribute to Gross Domestic
Product and Gross Domestic Product per Region, may not be fully acknowletdged/or accounted for in
National or Provincial accounting system3he economic opportunities within local municipalities that have

a declining Gross Value Added compared with national growth have been identified to have a high
opportunity rating if suitable management measures are adopted.

The contribution of aquacultureto rural and livelihood developmenpotentially comes with various social
opportunities. Thesocial opportunities within high vulnerability areas, as per the Social Vulnerability Index
have been identified to have a high opportunity ratingSection 5.2 and Section 6), following the
implementation of the recommended mitigation measures.

In dams where no resource management plans existonflict in the form of user displacement within
freshwater systemshas been identified as havin@ moderate risk(Section 5.3 and 6).

The health impact resulting from aquaculture may be caused by microbial and chemical contamination or
nutrient enrichment of the water environment. The consequence leveRl fH[WUHPH- ZDV DOORFDW#
scenario where there would be an adverse human health impact resulting from aquaculture practices.
Should the suitable South African monitoring and permitting guidelines be followed, the likelihood of the
impact occurringis considered to be unlikely and the overall risk reducetb very low(Section 5.4 and
Section 6). It is recommended that the economic and social environment of each area is understood prior
to an individual aquaculture project or a number of projects beagnintroduced. This will provide a suitable
baseline for identifying suitable management and mitigation measures to enhance the economic and
social opportunities and reduce the risks. Although the contaminants that may affect human health are
known, the human health risks associated with fish produced through aquaculture are not fully
understood. Further research is needed to assess associated human health risks and to develop
appropriate interventions that could reduce or prevent these risks.
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2 INTRODUCTION

2.1 International and national context

In 1974 aquaculture provided 7 % to global fish supply, by 2014 this number had increased to 39 %. This
increase in supply means that aquaculture has become the fastest growing animal food production in the
world (FAO, 2@6). The Food and Agriculture Organisation of the United Nations (FAQO) estimates that 73.8
million tonnes of fish were harvested from aquaculture in 2014 compared to 93.4 million tonnes
harvested through captured fisherieFAO, 2016) The highest percentage of fish produced is for human
consumption and a small percentage of bygroducts are used for noffood purposes(FAO, 2016) World
per capita fish consumption has increased from 14,4 kg in the 1990s to 19.7 kg and was expected to
increase to over 20 kg by 2015 (FAO, 2016). Whilst trgdobal demand for fish has been increasing on a
per capita basis over the past couple of years, overfishing is steadily depleting the fish stocks within the
ZRUOG: V (RIctpp& ¥l., 2008). Increaed fish supply from aquaculture therefore continues to
contribute to fulfilling global fish demandAscheet al., 2009).

On a global scad, developed countries such as Japan, countries within the European Union and the United
States of America (USA) are the top aquaculture producers, while China, India, Philippines and Indonesia
are the dominant producers in developing countries (FAO, 2000& he production in developing countries
and in lowincome fooddeficit countries (LIFDs) has been increasing by 10 % per year for the past 30
years, while developed countries have only seen a 3,7 % increase within the same period (FAO, 2002).

On theAfrican continent inland fisheries contribute to the food security and economies of many countries.
JRU H[DPSOH Rl oDODZL-V SURWHLQ FRPHV IURP ORFDOO\ VRXUFHC(
that in 2007, 5 % of the African population dependedn the fisheries sector (including aquaculture but to

a limited extent) (FAO, 1996). According to Brummett and Williams (2000) freshwater fish production
dominates in Africa, with Egypt leading in terms of output, and Nile Tilaparéochromis niloticu$ being

the dominant produced species. Aquaculture currently plays a role in African economies through
commercial and subsistence aquaculture. Commercial aquaculture refers to the production of high value
species, while the role of aquaculture in subsistencelevelopment comprises its contribution to job
creation and food security. Aquaculture can play a larger economic role but several constraints are
present in African countries which inhibit aquaculture development. These include poor infrastructure,
small government budgets, lack of local expertise and consumer poverty. Key initiatives highlighted to
address these constraints include a call for broader integrated rural development initiatives and support
from national policies and programmegBrummett & Williams, 2000)

In 2014, there were 233 operational farms in South Africa; of which 39 were in the mariculture sector
(including abalone, finfish, oysters, mussels); and 194 in the freshwater aquaculture sectorclirding
tilapia, trout, catfish, marron crayfish, carp, koi carp or ornamental fish) (DAFF, 2015). In the 2012
Department of Agriculture, Forestry and Fisheries (DAFF) Aquaculture Yearbook, it was estimated that the
total production from aquaculture in Sath Africa was approximately 1883 tonnes (DAFF, 2012), while in
2015 it was estimated that 5209 tonnes of fish were produced (DAFF, 2015). The aquaculture products
produced are traded both locally and internationally and the product and quantities tradade influenced

by factors such as demand, supply, rates of exchange, and competing prices of a similar product from
other countries (DAFF, 2015).

The mariculture sector exports abalone and mussels mainly to Hong Kong (DAFF, 2015). The abalone
subsector exort capacity is deterred by the increasing pressure from competition with international sales
and lower cost with higher production yields by other exporting countries (DAFF, 2011). Other constraints
experienced by the mariculture sector are the cost ofnergy and health services BAFF, 2012)and,
specificdly for the oyster and mussel subsectors, the health certification programme, which creates a
trade barrier(DAFF, 2011)
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South Africa does not have large natural bodies of inland waters for aquaculture development, but through
the process of dam construction, extensive humamade inland waters have been establishe¢Andrewet

al., 2000). The trout subsector is the largest production component of freshwater aquaculture in South
Africa, contributing nearly 86 % of the total production (DAFF, 2015). The contribution by the fresthw
aquaculture to the national economy is currently insignificant. This can be attributed to the lack of skills
development and constraints in the awareness of the aquaculture sector (DAFF, 2015) and the
unwillingness of the Department of Water and Saaition (DWS) to accommodate aquaculture in water
supply dams.

In support of Operation Phakisa, the Oceans Economy Labs took place in July and August 2014 to identify

the new coordinated ocean governance approach over the next five years. The main aim efltab is to

", PSOHPHQW DQ RYHUDUFKLQJ LQWHJUDWHG RFHDQ JRYHUQDQFH IUDF
economy that will maximise socieconomic benefits while ensuring adequate ocean environmental
SURWHFWLRQ ZLWKLQ WKH QH[W.HLWHD WHBWW WEDPDW KDYH EHHQ VHW
Economy Aquaculture focus areaver five years (20142019) are to increase the annual revenue from the

sector from R 0.67 billion to R 3 billion, produce 2000 tonnes of fish per annum and to the createf 2

500 -15 000 jobs (DAFF, 2016)

For social wellbeing, aquaculture undoubtedly offers potential in terms of livelihood development.
Commercial aquaculture opens employment and business development opportunities within a sector and
DTXDFXOWXUH:-V EH obd sdelrity@urthé& SénesNo Righlight its potential for improving social
conditions (FAO, 2016). Realising the social and economic benefits of aquaculture is highly dependent on
the relevant socieeconomic context of the receiving environment. Many & African communities face
high unemployment, low income, low educational attainment, social vulnerability, and a lack of opportunity
for social upliftment; and could therefore benefit from aquaculture development.

2.2 Key links to other topics

2.2.1 User displa@ment

The Socieeconomic Impact Assessment for the Algoa Bay Aquaculture Development Zone (ADZ) identified
the following sources of user conflict via user displacement (Bloom, 2013):

Specialist tourism and recreational activities.
Marine Protected Areasn Algoa Bay.

Vessel navigation routes (port traffic zones).
Pollution of the marine environment.
Existing mariculture activities in the area.

X X X X X X

Impact on the local fishing industry.

User displacement in the marine environment was considered within thalbwing chapters included in this
Strategic Environmental Assessment (SEA):

The Visual Impact Assessment included in Chapter 5 the SEA identifies the sensitive receptors within the
study areas (Section 4.2). These include tourism destinations, nationargs, private reserves and human
settlements. A sensitivity scoring was allocated to each feature and was based on the size of the
aquaculture facility and its proximity to the sensitive receptor. Measures have been included in the
assessment to addressfte concerns.

Socioceconomic sensitivity and user displacement from a marine perspective were included and
considered within the Marine Biodiversity and Ecology assessment (Chapter 3 of the SEA Report). The
assessment mapped the following socieconomic features present within the marine environment:

SOCIGECONOMIGPECIALISASSESSMENT
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important recreational areas (Blue flag beaches and popular diving sites), high density urbanised areas,
cultivated lands, commercial ports and small ports and fishing harbours.

The risk of user displacement @nsidered within this assessment (Section 5.3) therefore does not consider
the user conflict in the marine environment and focuses on user displacement within the freshwater
environment.

2.2.2 Water quality and associated human health impact

Human health impacs from aquaculture have two pathways: recreation and consumption. Recreation
refers to the use of a Commoipool Resource (CPR) for swimming, water skiing etc. that has a reduced
water quality due to aquaculture practises and consumption relates to the eagi of fish that is
contaminated by, for instance, harmful algal blooms or by drinking or using water with a reduced quality.

The Freshwater Biodiversity and Ecology (Chapter 2) and Marine Biodiversity and Ecology (Chapter 3)
assessments consider the impatcof altered water quality on the aquatic environment and the associated
ecosystem goods and services. The environmental and human health impacts associated with a reduction
in water quality are therefore not considered within this assessment.

3 SCOPE ORIS STRATEGIC ISSUE

As noted in Ronnbacket al. (2003), aquaculture is a diverse activity with a large number of species

cultivated using various production systems and technologies. Each of these options comes with its distinct
environmental, social andeconomic impacts. For instance, there is a clear difference between an

aquaculture project aimed towards exports and a subsistence aquaculture project that satisfies a
KRXVHKROG:V IRRG VHFXULW\ QHHGY ,Q VXSSRUW RI(suWsidtence WKH W\SFH
versus commercial) have significantly different characteristics associated with them, as highlighted in

Ridler and Hishamunda (2001) and summarised iffable1. As shown in the table, the key characteristics

of a subsistence aquaculture development would be to provide a household with food security, have a low

yield and be a smalscale system. A commercial aquaculture development would aim to maximise profits.

The system would typically be large scale and have a high output.

Tablel. Principal characteristics of subsistence and commercial farms (Ridler & Hishamunda, 2001)

Main characteristic Subsistence Aquaculture CommercialAquaculture
Main goal Maximise family utility Maximise profits
Main market Domestic (family/rural) Exports/Urban/Rural
System size Small Large
Input Unpaid family labour Paid labour
Main beneficiaries Family Owner/stakeholders
Average Capital abourRatio Low Average to High
Average Yield per unit of Low Average to High
land/water

In terms of marine aquaculture, because of the large financial investment required and the high value

products being produced, such as abalone, mussels and oysters, it is expected that mariculture
developments proposed in South Africa will mostly have tleharacteristics of a commercial aquaculture
development. For freshwater aquaculture developments, these can either be subsistence or commercial,
GHSHQGLQJ RQ ZKDW WKH JRDO RI WKH IDUP LV L H LI LW LV IRU D
subsistence aquaculture development and if it is to maximise profits, then the development will be
commercially orientated.

SOCIGECONOMIGPECIALISASSESSMENT
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The distinction between the type of aquaculture development and the relative production output of the
system, where subsistence aquacultur@ormally has a low output and commercial aquaculture a high
output, is particularly important given the aims of this SEA. The National Environmental Management Act
(Act No. 107 of 1998) (NEMA) and promulgated Environmental Impact Assessment (EIA) Regokatmf
2014 (as amended) outline the listed activities that, if triggered, would require Environmental
Authorisation (EA) from the relevant Competent Authority prior to commencing with the listed activity. The
production output per annum of the listed actities associated with aquaculture range between 2000 kg
(land-based aquaculture) to 50000 kg (seabased aquaculture). Based on Table 1, the high production
outputs would most likely be associated with commercial aquaculture. Given the low outputs asatax

with subsistence aquaculture, it will most likely fall below the production outputs requiring EA.

2QH Rl WKH DLPV RI WKH 6($ LV WKH "GHYHORSPHQW RI D 'HFLVLRQ
recommendations for streamlined and integrated managemenh and regulatory frameworks(emphasis

added) that aim to reduce compliance complexities and improve decisianaking processes towards
VXVWDLQDEOH DQG UHVSRQVLEOH GHYHORSPHQW LQ WKH VWXG\ DUH
most likely not requie compliance to any regulatory frameworks (due to its scale and low production

outputs), the focus of this assessment is on commercial aguaculture development proposed within the

marine or freshwater environment. It should however be noted that the exdwms of subsistence

aquaculture from this assessment does not mean that risks and opportunities do not exist for this type of
development but rather that this falls outside the mandate of this assessment.

3.1 Assumptions and limitations

x Assessment of socieeconomic impacts is inherently challenging due to the variation on the
capacity human beings to adapt to change and unexpected shocks and is linked to diverse factors
such a culture, value systems, relative income levels, and physiological resilience. Thiellef
uncertainty is compounded by strategitevel assessments in which concrete project variables
(location, size, layout, employment numbers, etc.) are excluded in favour of understanding a
UHODWLYH JHRJUDSKLF ORFDWLRQ: -V Fde&Dbpnew.\ UnéRpriBimgiyRPPR GD W
uncertainty is further exacerbated when the scope of the assessment encompasses vast
geographic regions of a country as socEconomically diverse as South Africa.

X This assessment was undertaken at a national scale (using ratial data to compile indices to
enable comparison between different regions) and considers hitggvel impacts associated with
freshwater and marine aquaculture development. By necessary implication, highkiel impact
evaluation cannot provide accurate infonation on economic and social impacts which are
strongly related to unique local contextual variables. Conversely, unique contextual variables
cannot be effectively scaled, standardised or otherwise codified for use in stratefgvel
assessments. It theefore follows that poorlydocumented and poorlyunderstood economic and
social impacts, which are disproportionately determined by local context, cannot be accurately
accounted for in a strategic assessment.

X This assessment distinguishes, where necessarbetween marine and freshwater aquaculture,
but does not distinguish between the various production systems or species produced.

x Because of the complexity of the socieconomic environment and the heterogeneous setting of
the system, depending on a propa area, the relationships between the various impacts and
associated factors will differ. It is therefore impossible to pinpoint localised soe&conomic
impacts for such a high level assessment.

X The scale of the assessment compels the researcher to depgralmost exclusively, on published
secondary data. Since primary research (i.e. fieldwork) is simply not feasible when considering the
vast tracts of land, numerous municipalities, and varying soes@onomic contexts which forms the
geographic baseline fo the study areas under investigation. As such, the findings of this
assessment need to differentiate between well and poorly documented impacts.

X The primary focus or engboint is the identification of management and mitigation measures
including measuresfor the enhancement of opportunities. Assessment of impacts is therefore

SOCIGECONOMIGPECIALISASSESSMENT
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limited to that which is required to understand impacts at a strategic level and identify such
measures which may be developed further in an overall SEA.

x It is assumed that aquacultue will occur within the study areas for this assessment. Therefore,
this socioceconomic assessment does not assess the economic viability or technical feasibility of
undertaking aquaculture within the study areas.

4 KEY SOCIAL AND ECQNO ATTRIBUTES ORETSTUDY
AREAS

4.1 Social Vulnerability Index

Le Roux and Naudé (2014) created a Social Vulnerability Index to support national decisiakers in
South Africa. The indicators that form part of the Social Vulnerability Index are detailed’able 2. Since
the Social Vulnerability Index comprises 14 indicators, it is the composite of these indicators that allocate a
vulnerability value to an area and not one single factofhe profiling of vulnerable communities is seen as
the first step to plan for resilient communities, i.e. determining how vulnerable is a community or group of
people within a generic framework of multiple stressors. Social vulnerability can therefore basidered as

W Kihbility of people, settlements and societies to withstand or adapt to the impact of multiple stressors
such as disruptive natural or manmade eventa /H 5RX[ DQG 1DXGp

Table2. Indicators that informedthe Social Vulnerability Index (Le Roux and Naudé, 2014)

Nr. Indicator Nr. Indicator
1 | Average household size 8 Percentage of the population aged 25 with no
education
2 | Percentage of the population that is age 9 Percentage of the populatiorthat is disabled
dependent
3 | Percentage of the population that is unemployed| 10 | Percentage of households that are female headed
4 | Percentage of the population living below the 11 | Percentage of households using neelectric
poverty line sources of energy for cookin
5 | Percentage of the population living in rural areas| 12 | Percentage households without telephone lines
6 | Percentage of dwellings that are shacks 13 | Percentage of households without a car
7 | Percentage of households without public water 14 | Percentage ofthe population without South African
citizenship

Figure 1 shows the social vulnerability map of South Africa overlain with the freshwater and marine
aquaculture study areas considered as part of this chapter. In the case of aquaculture, especially if
multiple large scale aquaculture projects are introduced into an area, there is a need to understand the
social resilience of the community to adapt to this change and tdentify suitable measures to manage the
social and economic vulnerabilities present. This index also provides a mechanism to compare the
vulnerability of the various study areas and associated risks or opportunities to each other (at the given
scale of assessment). From this figure it can be seen that potentially, introducing a project into the
Limpopo study area (more areas with high social vulnerability) will need more consideration in terms of the
social vulnerability of the community but will also stal to benefit more from the opportunities offered by
aquaculture, compared with the Western Cape study area, which predominately includes lower social
vulnerability classes. In addition, each study area may have various social vulnerability classes within
WKHP ZKLFK PDNHVY HDFK ORFDOLW\ ZLWKLQ D VWXG\ DUHD DQ XQLTXH
location (inland or coastal) that will influence the risk or opportunities arising from aquaculture
development but also the specific location adin aquaculture project within a study area.

Figure 1 includes an overview of the Social Vulnerablity Index for all the study areas. The Social
Vulnerability Index per study area is included ppendix Aof this report.
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Figurel. Social Vulnerability Index of South Africa, overlain with the freshwater and mariculture studiaa (Le Roux and Naudé, 2014)
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4.2 Socioeconomic Intensity Index

Aquaculture will potentially provide econoit incentives to the local, regional and national economy

through market interactions, value chains and employment opportunities which will lead to increased

spending in an area. To identify the economic opportunities associated with aquaculture, therede to

be an understanding of thestatus quo Rl WKH DIIHFWHG ORFDO PXQLFLSDOLWLHV:- HF
mind the scale at which this assessment is being undertaken).

Ngidi and van Huyssteen (2017) compiled a Socgronomic Intensity Index for munipalities in South
Africa. A parameter that informed the index was the Gross Value Added (GVA) to determine the economic
output of each municipality. The GVA used within the index was calculated based on the Real GVA at basic
prices (in Rand millions) at 210 prices to ensure temporal comparability and the weighted GVA growth
between 2011 and 2016 of each municipality, compared with the national absolute growth of 7.8%. The
latter was used to compare the growth of one municipality in relation to other muipialities as shown in
Figure2.

Most local municipalities within the study areas have a GVA growth that is on par with national growth. A
limited number of local murcipalities within the Vanderkloofariep, Vaalharts and East LondaKei areas
have a GVA growth that is either below the national growth or a GVA that is declining.

The GVA weighted growth of the local municipalities is includedAppendix Aof this chapter. Figure 2
provides a general overview of the GVA growth associated with the study areas.
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N Legend
hmi D Mariculture Study Areas
D Freshwater Study Areas
inoNeek S Gross Value Added (Weighted Growth)

- High growth above national

- Moderate growth above national

I:] Growth slightly above national

l:] On par with national growth

- Growing but at a rate lower than national growth

- Decline

o&“d\“ﬂ

pumalanga

Free State - KZN Highlands

'f?i

| Qrange-Hondeklip Bay

South Africe

105 210 _ ; 4 aiir Fators Hhih scianes

Figure2. GVA weighted growtfor the local municipalitieslocated within the freshwater and mariculture study area@Ngidi and van Huyssteen, 2017)
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5 KEY POTENTIAL RISIKKHPORTUNITIES ANDASUURES FOR
RISK MITIGATION ANBENEFIT ENHANCEMENT

5.1 Impact 1-Macroeconomic opportunities

5.1.1 Contribution to the macreeconomy by commercial aquaculturdevelopments

5.1.1.1 Marine and freshwater aquaculture developments

The contribution of a sector to the macreconomy is captured within the Gross Domestic Product (GDP)

and Gross Domestic Product per Region (GDPR). As highlighted ineCail. (2009), to underdand the

contribution by aquaculture to the GDP or GDPR, the various sectoral linkages must first be identified and
understood. This includes the inpubutput, backward, forward, income and nonutput linkages(Caiet al.,

2009). The main reason for not fully accountid IRU RU DFNQRZOHGJLQJ WKH DTXDF
contribution to the GDP and GDPR is that all the linkages and contribution to the magconomy are not

captured within single sector (de Graaf & Garibaldi, 2014). The economic contribution of aquacultdoce,

instance, from fish processing and marketing are included in many GDP and GDPR estimates under
"PDOQXIDFWXULQJp RU "RWKHU VHFWRUVy ZKLOH WKH SULPDU\ SURGXF
XQGHU "DIJULFXOWXUH IR U6t\Vd& Gnaab & GaribaldiK2014). Hhvadditidd Faguaculture

trading within the informal market is not captured within the GDP or GDPR. This, in turn, deters investment

by funding and government agencies, since these agencies base their support on the a séttd/

contribution to the national economy{Caiet al., 2009).

:LWKLQ WKH 6RXWK $IULFDQ FRQWH[W PDULFXOWXUH:-V FRQWULEXWLR
'$)) RU 5 ELOOLRQ ZKLOH WKH 2FHDQ:V (FRQRP\ $iarXDFXOW XU

over a five year period (20142019) of R 3 billion per annum to the GDP. In 2016, according to the

Aquaculture Year Two Review (October 2002ZFW REHU WKH 2FHDQ:-V (FRQRP\ DTXDFX!

has contributed 450 direct jobs, 2000 tonnes of fishand a projected increase of R 500 million per annum

to the aquaculture sector through its 35 prioritised projecté€DAFF, 2016)

On a regional level, the potential to contribute to the GDPR will most likely be more significant, compared
with the overall percentage contbution of aquaculture to the GDP. The overall contribution of each
province to aquaculture production is shown ifable 3. The Western Cape Province leads in aquaturke
production in both the marine and freshwater sectors and accounted for 61 % of the tonnage produced
and 83 % of the total value of the South African output in 2008 (Briezt al., 2009). In 2008, domestic
sales of aquaculture products was 2711 tonnes ith a total value of R 58.7 million and export sales were
940 tonnes with a total value of R 268.4 million (Britzt al., 2009). The high value of aquaculture product
exported is attributed to the sale of abalone.

Table3. Provindal profiles of the value (in ZAR million) of South Africa aquaculture production in 2008 (Beital.,

2009)
m > = z s
i 3 ¢ | c | E g 2 2
Subsector 3 = g = 3 3 2 o
o) - < S 7] -3 g (:-;
8 g © © a 2 o o
© 5 ® 3 3
Marine 24.5 0.1 0.2 0.0 0.0 0.0 4.4 256.8
Species
Freshwater 17 56 6.4 0.2 11.2 4.6 0.0 16.7
Species
Total 24.2 5.7 7.6 0.2 11.2 46 4.4 2725
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Compared to commercial aquaculture, subsistence aquaculture may also include the selling of fish but this
exchange is considered to be to diversify crop production and provide an alternative source of income.
Rouhani and Britz (2004) noted that aquaculturgrojects aimed towards a food security objective were
unsuccessful or were not functioning properly due to various reasons including lack of education, little
personal capital and low value of fish produced, while commercially orientated aquaculture potge albeit
small-scale, operated at 80% of their production capacityRouhani & Britz, 2004) This is supported by Cai

et al. (2009), where it is noted that a possible solution for the short lived performance and success of
aquaculture development could be that aquaculture is not promoted as a business that could lead to
measurable and substantial benefits to the aquaculture sector.

5.1.1.2 Management measures to stimulate commercial aguaculture growth and enhance benefits

According toCaiet al. (2009), qualitative assessments are not always suitable for funding and government
agencies as an acceptable way to measure the potential of aquaculture to contribute to the national
economy. Therefore estimates based on a quantitative appralgaust be undertaken to provide support to
aquaculture and the potential economic incentives

Kassam and Dorward (2017) highlight that the extent to which aquaculture growth will stimulate growth in

other sectors will be guided by a broader value chain perspective. Stalue chain perspective is important

to ensure that complementary investments are made along the value chain to stimulate and support

growth within the aquaculture sector. In addition to these complementary investments, policies should be

developed to erable economic growth which includes openness to trade, attracting foreign investment and

domestic private sector investment(Ridler and Hishamunda, 2001) It should however be noted that
FHUWDLQ SDUDPHWHUYVY LQ WKH VXFFHVVY RI D FRPPHUFLDO DTXDFXOW)
FRQWURO -3ROVA\ QRULDEOHVYM LQFOXGH FXOWXUDO IDFWRUV WKH PD
undertake risks (Hshamunda and Ridler, 2012).

Rouhani and Britz (2004) noted that when considering funding for aquaculture projects, it would be
prudent to first establish the viability of the aquaculture project by undertaking a feasibility study. This
would determine theviability of the project prior to initiating the development process.

Britz et al. (1999) found that for the realisation of the socieconomic benefits local level interventions in
the form of strategic investment, technology transfer and appropriate edateon and training are required.

In addition, where production occurs, further processing and associated activities should occur within the
town or area where the aquaculture development occurs. Social responsibility programmes run by
aquaculture industries can also promote skills development and improve livelihoods in the local
communities.

5.2 Impact 2 - Rural Development and Livelihoods

Poverty greatly increases vulnerability and any loss of assets held by the poor would serve to reduce their
coping capadty. Statistics in South Africa show that in 2015, half of the population is poor (living below the
poverty line of R 992 per person per month) (StatsSA, 2017). Poverty levels are disproportionally high in
rural areas, among black African females, and amgnpeople living in the Eastern Cape and Limpopo
(StatsSA, 2017). As shown ifrigure 3, there is a significant difference in poverty levels between rural and
urban setiements, with 81,3 % of the rural population living in poverty compared to 40,6 % of the urban
population.
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Figure3. Poverty headcount by settlement type (2006, 2009, 2011 and 2015) (StatsSA, 2017)

Rural development can stimulte poverty alleviation, which in turn can contribute to food security. Although
several attempts have been made internationally to support rural development through aquaculture
development, limited evidence is available to show that this is truly achievablOne of the main factors
that can be attributed to this is the lack of understanding of the socconomic context in which the
aquaculture development is proposed (Stonicét al., 1997; Harrison, 1996; Philcoxet al., 2010).

Livelihoods can be definedas the assets held by rural people (e.g. knowledge, stock, land, food, savings
and social networks) and how such assets influence the ability of families to cope with shock and surprise
(Allison & Ellis, 2001). Predictably, the relative vulnerability of nfélies is a vital precondition in the
evaluation their respective ability to deal with adversity.

Several opportunities exist in introducing commercial aquaculture into rural areas. These opportunities
include employment opportunities, food security and gporting vulnerable fishing communities and
subsistence aquaculture developments. Conversely, the introduction of commercial aquaculture into rural
areas also come with a degree of risk of unrealistic expectations regarding employment opportunities. This
risk is discussed and management measures included within the section 5.2.1 below but is not explicitly
assessed in the assessment included in Section 6.

5.2.1 Employment opportunities

5.2.1.1 Creation of employment opportunities

On an international level, the contribution to employment opportunities by the aquaculture sector has been
considered within the European Union (EU) Commission Fisheries report on Regional Socioomic
studies on Employment and the Level of Dependency diishing. According to this report published in
2000, it is estimated that various direct (producing the fish) and indirect (fish processing) employment
opportunities are created through aquaculture. While direct jobs are mostly male dominated, women play
are role in fish processingGouldinget al., 2000). In addition, the report showedhat in areas where there
are limited employment opportunities, aquaculture can play a role in reversing rural depopulation and
LPSURYHPHQW LQ WKH UXUDO UHVLGHQWY: OLYHV 7KURXJK WKH FUHD
it may contribute b intra-society equity(Caiet al., 2009). Burbridgeet al. (2001) pointed out that where
there are policies in place that promote sustainable development by using local and indigenous resources,
it can contribute to the economic and social development in rural commties through employment
opportunities, reducing emigration and facilitating infrastructure development.
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As part of the project information received from the marine and freshwater aquaculture industry, the
average production capacity of the system, the appximate employment numbers during the construction
and operation of a production system, the technical capability of the staff (skilled versus unskilled) and the
gender (male versus female) that make up the workforce of a typical commercial marine or lngater
aquaculture development for specific species were provided. These numbers do not take into account the
multiplier effect of indirect jobs that may be created. A summary of the information received is provided in
Table4. Based on the table, the average ratio of skilled versus unskilled workforce is 1: 2.8, which does
show the opportunity for unskilled workers to be employed for aquaculture projects. On averdge,male
versus female ratio of nearly 3:1, shows that more men are used for the operation of an aquaculture
project, compared to women. The anticipated market for the produced fish is national, with exports
anticipated of abalone and dusky kob.

A high vaiation in less labour per tonne of output can be expected since the amount of employment
opportunities to be created are dependent on various factors including the type of production system,
species farmed, skills required and the anticipated output of theperation. It is generally assumed that the
more technologically advanced a system is, the less labour per tonne of output would be required.
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Table4. Summary of the socieeconomic information of commercial fresivater and marine aquaculture (technical capability, gender ratio and expected market potential)
Technical Expected market
Production Systen Category Aquaculture environment Species capability of stafff Gender (humbers) potential (local,
(numbers) national, export)
skilled |unskilled] male female
Atlantic Salmon 4 10 11 3 Local and National
Offshore -
. Dusky Kob 3 5 8 1 National and Export
Cage Culture Marine - -
Near-shore Atlantic Salmon 3 9 9 2 Local and National
Dusky Kob 1 3 3 1 National and Export
Dusky Kob 6 9 11 4 National and Export
Tilapia 5 9 11 2 National
Pond Marine and Freshwater Land-based Trout 1 7 5 3 National
Catfish 1 5 5 2 National
Marron 2 7 4 4 National
Longlines Marine and Freshwater Near-shore Oysters and Mussels 4 16 16 4 National
Rafts Marine and Freshwater Near-shore Oysters and Mussels 4 16 16 4 National
Racks Marine Near-shore Oysters 3 16 16 2 National
. Abalone 6 11 8 2 Export
Flow through Marine and Freshwater Land-based —— -
g Tilapia 1 7 5 3 Local and National
Tilapia 2 4 4 2 Local and National
Catfish 6 8 10 4 Local and National
Recirculation Marine and Freshwater Land-based Trout 2 4 3 3 Nat!onal
Oysters 2 4 3 3 National
Mussels 1 6 4 3 Local
Dusky Kob 2 4 4 2 National and Export
Tilapia 2 5 6 2 National
Cage culture Freshwater Instream (dams and pond Trout > 6 - 1 National
Trout 3 8 7 3 National
Flow through Freshwater Land-based Catfish 1 5 5 1 National
Tilapia 1 6 4 3 National
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5.2.1.2 Unrealistic expectation of employment opportunities

Kassam and Dorward (2017) highlighted that while theory supports the potential for adqudture to

provide income through employment opportunities and food security, limited empirical evidence is

available in a subSaharan Africa context to support this. It is therefore likely that there would potentially be

an unrealistic expectation of commHUFLDO DTXDFXOWXUH:-V DELOLW\ WR FUHDWH D
employment opportunities. As noted above, direct employment uptake by commercial aquaculture
development is dependant on several factors including the type of production system, spedasned,

skills required and the anticipated output of the operation. To ensure that these expectations do not lead

to further conflict, it is prudent to manage the risks that would also come with employment expectations.

5.2.1.3 Opportunities to increase employmeropportunities from aquaculture development

For aquaculture to support rural employment opportunities, the local soe@conomic context should be
understood (understand factors such as ability and availability of the labour market) as well as determining
the willingness and capability of individuals within the study areas to consider a livelihood through
aquaculture. Understanding the constraints placed on aquaculture development within a specific area can
improve the acceptance of aquaculture developmenand distribution of indirect benefits from the
development(Slateret al., 2013).

A skills database within the region of the aquaculture project can be compiled. This will ensure that the
transferability of human skills and training needs are taken into account when employing residents from
the region(Britzet al., 1999).

:LWK DQ\ QHZ GHYHORSPHQW WKDW PD\ EH LQWURGXFHG LQWR DQ DL
employment opportunities should be managed through social risk communication especially where there is

an expectation of high employment opportunities. Themiof the social risk communication method is to

ensure that the communicator, in this case the aquaculture developer or government, are open about

risks, in this case, specifically regarding employment opportunities. This will manage expectations and

reduce social conflict(Bueno, 2008).

5.2.2 Provision of food security

5.2.2.1 Provision of food security via aquaculture developments

On an international level, aquaculture is providing food security by contributing to fulfgl the global

demand for fish. As noted previously in the report, the global demand for fish has steadily increased in
UHFHQW \HDUV ZKLOH RYHUILVKLQJ LV VWHDGLO\ GHSOANdpe WKH ZLO
al., 2008). Within the South African context, 11 % of the commercial line fish is overexploited, while
populations of 68 % of some fish species have collapsed Therefore, aquaculture contributes to

addressing the supply of fisland by doing so, reduces the pressure on wild fish stocks.

Currently in South Africa, no form of aquaculture (subsistence or commercial) plays a major role in the
provision of food security since South Africa is not a predominantly fisating country. h addition, due to

the low aquaculture production output in South Africa, the contribution to national food security is
negligible.

7KH )$2 GHILQHV IRRG VHF Xéxistd/wWhén\all'dddite; atvall fixels, Lheé physical, social

and economic acess to sufficient, safe and nutritious food which meets their dietary needs and food
SUHIHUHQFHY IRU DQ DFWLYH DQG KHDOWK\ OLIHu )$2 %DVHG R
secure he must have access to money to be able to purchase fodkks highlighted previously, since more

than half of the South African population lives below the poverty line, the ability to purchase food is a major

obstacle in achieving food security in South Africa. Commercial aquaculture developments can provide

fooG VHFXULW\ WKURXJK HPSOR\PHQW RSSRUWXQLWLHYV ZKLFK FRQWULE
contribution to food security via commercial aquaculture may therefore be in the form of direct

1 Available at: http://awsassets.wwf.org.za/downloads/wwf_a4_fish_facts_report_Ir.pdf
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contributions, such as employment opportunities, by fillinthe supply gap or via the other sectors that
contribute to the aquaculture sector. There are therefore potentially upstream and downstream links,
where upstream links can be the supply of inputs to the aquaculture sector and downstream links can be
the harvesting of species producedBéné, 2006).

5.2.2.2 Opportunities to increase food security vieommercial agquaculture developments

Poverty, linked to food insecurity, is not only connected to weak political structures but also to poor

economic performance. Therefore, appropriate policies to promote food security through aquaculture are

vital (Halwat et al., 2003). Two such policy frameworks that has been developed in South Africa are the
IDWLRQDO $TXDFXOWXUH 6WUDWHJILF )@ DpRgnzakd)and Skppéitive ploPV WR F L
aquaculture enabling regulatory and operational environment to ensuf®od security and promote food

sovereigntyy DQG WKH 1DWLRQDO $TXDFXOWXUH 3ROLF\ )UDPHZRUN ZKLFK
to promoting, inter alia, food security (UrbaBcon Development Economists, 2017).

As noted in Primavera (2006), in ordefor aquaculture to function at the optimal level in terms of poverty
alleviation and food security, there must be a shift away from a sectoral approach to a holistic approach
whereby local communities and other relevant stakeholders are enabled to pappie in the aquaculture
development(Primavera, 2006)

5.2.3 Contribution to the livelihoods of fishing communities

5.2.3.1 Opportunity to contribute to the livelihoods of fishing communities

According to Béné (2003), poverty is rife within smaltale fishery communities in Africa and Asia. Extreme

poverty in this sector is attributed to, amongst other factors, the role of fithQJ DV D "ODVW UHVRUWQu
poor, the open access nature of fishing, and the lack of attractive alternative sources of income (Béné,

2003; FAO, 2000b; Cunningham, 1993). The lack of viable alternatives to the srsadhle fishing industry,

especially inrural areas, serves to lock families into a cycle of poverty. As a result, the composition of

small scale fishing communities is often madep of a disproportionate number of poor families. In

addition, the open access nature of this resource also resslin greater competition and overexploitation

of CPR (Bailey & Jentoft, 1990; FAO, 2000b). The associated resource degradation can therefore either be

a consequence or the cause of poverty (Béné & Friend, 2011; Allison, Horemans, & Béné, 2006).

5.2.3.1.1 Freshwate aquaculture developments

Historically, South Africa possessed an inland fishery policy with environmental, social and economic
objectives that supported inland fishery development but over time a policy gap has emerged which had
led to a missed opportunity for livelihood developnme through inland fisheries (Britz, 2015). According to
Tapelaet al. (2015), rural smallscale fishing supporting livelihoods is widespread within South Africa, with
77 % of the 64 dams surveyed supporting a form of smaltale fishing. However, due to dack of
governance and allocated rights, their access to the resource is diminished by other users (Tapela, 2015).
Due to the lack of policies and support for inland fisheries, introducing commercial freshwater aquaculture
developments in these areas canufrther increase the vulnerability of these communities (discussed within
Section 5.3 of this assessment). However, a key objective of freshwater aquaculture and inland fishery
development is to provide a safety net for the vulnerable households and provide buffer to the
unemployed (Tapeleet al., 2015), which commercial freshwater aquaculture development can support, if
suitably introduced into the area.

5.2.3.1.2 Marine aquaculture developments

South African coastal fishing communities are vulnerable to externsthocks. Accordingly, any negative
impact on the assetbase of such communities is anticipated to have socieconomic consequences; with
vulnerable groups (i.e. women and children) being disproportionately impacted.

As outlined by Littleet al. (2012), commercial aquaculture has had transformational effects on
communities in supporting the escape from poverty, which shows that a commercial aquaculture
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development does not necessarily threaten efforts to reduce poverty and may contribute in supporting
these upliftment efforts. In the Socieeconomic Impact Assessment undertaken for the proposed Algoa Bay
ADZ, it was highlighted that one of the impacts could be to the local fishing industry through competition in
the local market (Bloom, 2013). The feedback fro local fishing companies and fishermen was that the
supply from aquaculture will contribute to addressing the demand for fish. In all likelihood, the additional
supply of fish can create opportunities to in the form of new and/or improved markets whichncalso
benefit the local fishing industry (Bloom, 2013).

Commercial aquaculture may be able to contribute to upliftment within fishing communities but it is

prudent to note, as highlighted in Heclet al. (2007) and Allisonet al. (2013), that fishing communities

tend to be poor for reasons that go beyond the fisheries sector and addressing the vulnerability of these
communities will require a collective effort from various stakeholders. Therefore, an aquaculture
development cannot influence, either positidg or negatively, the vulnerability of these communities on an

individual basis and a collective effort from various stakeholders must be made to address the
vulnerability issue. There needs to be an understanding of the relationship between the communsitigne

JXLGLQJ OHJLVODWLRQ RU SROLFLHY DQG ZKHWKHU LW LV fILW IRU SX
other key characteristics of the aquaculture value chain to address this issue.

5.2.3.2 Options for enhancing the contribution of commercial aquadute to contribute to the
livelihoods of fishing communities

On a policy and planning level, the sociEconomic drivers that influence human behaviour and
vulnerability must be considered in a contexdpecific setting. To achieve this, all affected stakelders
must be part of the decisioanaking and policy development process (Krauss al., 2015).

Smalkscale fishing rights and practices must be recognised in governance arrangements (Hara, 2015). The
development of a proposed aquaculture facility must beommunicated to affected communities at the

earliest possible opportunity. This process would normally be required when undertaking an EIA. In addition

to the coordination and cohesion of the community itself, empowerment of the local community is closely

linked to a meaningful stakeholder engagement process. In this regard, stakeholder engagement should

enable the community to contribute to the decisiomaking process and to understand the ultimate

decisions reached. Naturally, such involvement of commdieis in the decisionmaking process should not

EH FRQVWUXHG DV OLPLWLQJ DOLHQDWLQJ RU VXVSHQGLQJ D GHYHOT
way.

A socieeconomic analysis of each area must be undertaken in order to understand the context iniakh
the proposed aquaculture projects will be undertaken. If it is anticipated that an aquaculture project can
contribute to livelihoods (either through income diversification or other interventions such as the provision
of food security), it first must baunderstood why the area has a high level of poverty or vulnerability. There
are likely to be several causes of poverty in communities, including the high dependence of the poor on the
a specific sector, such as fisheries, or alternatively, the lack of kla employment opportunities, limited
skills set, or adaptive capacity to changing circumstances such as reduced fish stocks or other external
shocks. It might also be that these two factors (i.e. dependence on a specific sector and lack of alternative
employment) function in tandem to cause poverty.

5.2.4 Opportunity for stimulating and diversifying income of subsistence aquaculture through the
support of commercial aquaculture

In society, income diversification is the norm since very few people within sogiebtain all their income
from a single source. The key reason for income diversification would be to reduce the risk of only
depending on a single income source (Barrett al., 2001).

Commercial aquaculture may contribute to diversifying rural incometams provided that the limitations

for participation in commercial aguaculture are overcome (FAO Inland Water Resources and Aquaculture
Service, 2003). Furthermore, it also provides an opportunity for the extension of services and training to
local communities by the private sector (Hishamunda & Ridler, 2012). As noted in Mandima (2005), rural
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fish farmers in Zimbabwe indicated that their knowledge of aquaculture was obtained while working on
commercial aquaculture developments, this shows the potentidbr commercial aquaculture to support
subsistence aquaculture through gaining experience on how to manage such a development.

The South African government has created structures to support and incentivise private sector
partnerships with communities throgh the National Empowerment Fund and the Comprehensive

Agricultural Support Programme (Hara, 2017) and the Aquaculture Development and Enhancement
3URJUDPPH $'(3 PDQDJHG E\ WKH '"HSDUWPHQW RI 7UDGH DQG ,QGXV)
AquacultureFact Sheet, ADEP offers a cost sharing grant up to a maximum of R 40 million for operational

equipment and leasehold improvements. An example of how commercial aquaculture and government

funding can support smakscale aquaculture to be commercially viablis the Imbaza Mussels operation in

Saldanha Bay, Western Cape. Imbaza Mussels was established in 2012 and supplies roughly 50 % of its
SURGXFH WR ORFDO PDUNHWV 7KH FRPSDQ\ ZDV HVWDEOLVKHG DIWH
mussel farming operaton. Each employee then operated and farmed individually. Following this, six

individuals formed Imbaza Mussels. Imbaza Mussels has a 67 % black ownership shareholding, 17 staff

members and created 100 jobs at a local processing facility (Ferreira, 2016ynbaza Mussels is supported

and mentored by Blue Bay Mussels (a larger commercial aquaculture development) through the transfer of

skills and knowledge and marketing partnerships (Hara, 2017).

Both marine and freshwater aquaculture developments have the femtial to support income
diversification and reduce the vulnerability of communities by contributing to their resilience to changing
conditions, such as loss of an income source and depletion of natural fish stocks. Government intervention
will be required to provide investment opportunities to aquaculture developments since the communities
may not have suitable funds to establish these aquaculture developments.

5.2.4.1 Options for enhancing the benefit of income diversification from subsistence and
commercial aquaculture developments

The role of government (national, provincial and local) is important in establishing the necessary policies,
initiatives and plans to support subsistence aquaculture and efforts to integrate existing aquaculture
practices into commer¢al aquaculture developments, potentially via subsidies. In addition, funding
initiatives can be spearheaded by government in collaboration with NGOs/research institutions (FAO Inland
Water Resources and Aquaculture Service, 2003). However, as highlighbedHara (2017), a key lesson
learnt is that the funding of projects provided by government should be structured in a way that builds
independence from the funding. This means that the planning associated with the funding initiative must
focused on how to hiild financial independence and commercial viability instead of social projects that
continuously require financial support.

Subsistence aquaculture can also be supported through the involvement of the private sector via
Community Public Private Partnergs (CPPPs). The CPPP model combines assets unique to each sector
to ensure the viability of a projec(Rouhani & Britz, 2004)

5.3 Impact 3-User conflict

5.3.1 Risk of displacement of existing users by commercial aquaculture developmhevithin the inland
surface water resources

Dams (reservoirs and natural) will most likely only be utilised for instream cage farming and due to the
space (width and depth) requirements associated with this, only large dams will be suitable. Other
production systems, such as pond and flow through systems are land based and the potential impacts
associated with these systems are considered in the Visual Impact Assessment (as detailed in Section
2.2).

2 Available at: http://www.wesgro.co.za/pdf_repository/Fish%20&%20Aquaculture%20Fact%20Sheet.pdf
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In a study commissioned by the Water Research Commissi@# dams in South Africa were surveyed to
determine the use of the dams, specifically noting the types of fishing activity present (Tapela, 2015).
Subsistence fishing took place on 77 %, artisanal activities on 40 % and recreational activities on 69 % of
the 64 dams surveyed. User group conflict was reported for 18 % of the dams (Tapela, 2015).

Table5 details the dams that fall within the SEA studyreas that were surveyed, their location, uses and
whether user conflict was present. Of the 64 dams surveyed, 11 fall within the study areas and only 2 were
noted to have user conflict, namely the Roodekopjes and Driekoppies dams. For the Roodekopjes dam,
user conflict was noted between the recreational anglers and the subsistence fishers, whereby the
recreational anglers had a perceived right to use of the dam since they own the properties around it
(Tapela, 2015). User conflict noted at the Driekoppies Dawas attributed to certain users overharvesting
fish and/or utilising illegal harvesting methods (Tapela, 2015).

Table5. Dams present within the study area with available user information and indication of whether a RMP is
available or in development for the dams

Uses
Nr Dam Name Location 2 > Y g | Resource Management
3 =1 9 (] Plan (RMP)
7} o i} 8
(0] > =4 =
= ® S =
@ D 2
1 Albasini Limpopo 9 9 Completed en routed for
approval
2 Chuniespoort Limpopo 9 9 No
3 Fundudzi Limpopo 9 No
4 Middle Letaba Limpopo 9 9 9 Final RMP expected 2
quarter of 2017
5 Nzhelele Limpopo 9 No
6 Turfloop Limpopo 9 No
7 Nooitgedacht13 Northern Cape 9 9 No
8 Vaalharts North West 9 9 9 No
9 Roodekopjes North West 9 9 9 9 Final RMP expected 2
quarter of 2017
10 Sandile Eastern Cape 9 9 No
11 Driekoppies Mpumalanga 9 9 9 9 Final RMP expected in8
quarter of 2017

Many stateowned dams have Resource Management Plans (RMPs). A RMP is a plan implemented by DWS
and aims to guide the utilisation, access and development of the damg:igure 4 shows the
Theewaterskloof RMP and the water zones that determine the different allowable activities within each
zone. These zones guide what uses or activities are allowable in each zone. This can potentially manage
user displacement and provide authoriéis with an enforcement mechanism, should users not adhere to
the zoning restrictions. The availability of RMPs for all the dams falling inside the freshwater study areas
are shown inTable6.
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By introducing commercial aquaculture into dams where no RMP is present, user conflict through
displacement can occur or b exacerbated and could lead to negative perceptions about aquaculture. For
both the Roodekopjes and Driekoppies dams RMPs were to be finalised by the end of 2017. This should
assist in managing user conflict.

Table6. Status of he RMPs of the dams present within the freshwater study areas

Nr_ |[NAME Province RMP Nr_ |INAME Province RMP
1|Bonkolo Eastern Cape Not available 54 |Turfloop Limpopo Not available
2|Bridle Drift Eastern Cape Not available 55 |Tzaneen Limpopo Available
3|Cata Eastern Cape Not available 56 |Vlugkraal Limpopo Not available
4|Gubu Eastern Cape RMP development on hold 57 |Vondo Limpopo Not available
5|Laing Eastern Cape Not available 58 |Buffelskloof Mpumalanga Not available
6|Lubisi Eastern Cape Not available 59 |Grootrietvley210JS  |Mpumalanga Not available
7|Maden Eastern Cape RMP developmentin progreds |60 |Kwena Mpumalanga Available
g|Nahoon Eastern Cape Available 61 [Nooitgedacht Mpumalanga Available
9|Ncora Eastern Cape Not available 62 |Ohrigstad Mpumalanga RMP development in progreg
10|Rooikrantz Eastern Cape Not available 63 |Vygeboom Mpumalanga Available
11/Sandile Eastern Cape Not available 64 |Bloemhof North West RMP development in progreq
12[Toleni Eastern Cape Not available 65 |Boskop North West Available
13| Tsojana Eastern Cape Not available 66 [Bospoort North West RMP development in progreq
14|/Waterdown Eastern Cape Not available 67 |Buffelspoort North West Available
15|Wriggleswade Eastern Cape Available 68 |Klerkskraal North West Not available
16/Xonxa Eastern Cape Not available 69 |Koster North West RMP development in progreg
17|Bellary825 Free State Not available 70 |Kromellenboog North West Not available
18/Bethulie Free State Not available 71  |Kromspruit019JP North West Not available
19|Driekloof Free State Not available 72 |Lindleys Poort North West Not available
20|Gariep Free State Available 73 |Marico-Bosveld North West Not available
21{Klipfontein010 Free State RMP development in progreds |74 |Modder North West RMP development in progreg
22|Sterkfontein Free State RMP development in progreds |75 |Olifantsnek North West Not available
23(Klipdrif Gauteng Not available 76 _|Potchefstroom North West Not available
24|Driel Barrage KwaZulu Natal Not available 77 |Rietspruit North West Not available
25|Goedertrouw KwaZulu Natal RMP development on hold 78 |Roodekopjes North West RMP development in progreq
26|Jagers Rust KwaZulu Natal Not available 79 |Schweitzer Reneke [North West Not available
27|Kilburn KwaZulu Natal Not available 80 |Spitskop North West Not available
28|Lake Cubhu KwaZulu Natal Not available 81 [Swartruggens North West Not available
29 Lake Msingazi KwaZulu Natal Not available 82 |Taung North West Not available
30|Mhlatuze Lagoon KwaZulu Natal Not available 83 |Uitkyk22JP North West Not available
31|Nhlabane KwaZulu Natal Not available 84 |Vaalharts North West Not available
32|Nsezi KwaZulu Natal Not available 85 |Douglas Northern Cape Not available
33|Richards Bay KwaZulu Natal Not available 86 |Nooitgedacht13 Northern Cape Not available
34{Spioenkop KwaZulu Natal RMP development in progregs 87 |Vvanderkloof Northern Cape Available
35|Wagendrift KwaZulu Natal RMP development in progregs 88 |Applethwaite Western Cape Not available
36{Woodstock KwaZulu Natal RMP development on hold 89 |Berg River Western Cape Available
37|Albasini Limpopo Available 90 |Brandvlei Western Cape Available
38/Chuniespoort Limpopo Not available 91 |Eikenhof Western Cape Not available
39|Dr Neethling Limpopo Not available 92 |Elandskloof Western Cape Not available
40|Ebenezer Limpopo Available 93 |Keerom Western Cape Not available
41|Fundudzi Limpopo Not available 94 |Kleinplaas Western Cape Not available
42|Hans Merensky Limpopo Not available 95 |Klipberg Western Cape Not available
43Hout River Limpopo Not available 96 |Kwaggaskloof Western Cape Not available
44)Lornadawn Limpopo Not available 97 [Moordkuil Western Cape Not available
45/Magoebaskloof Limpopo Not available 98 [Nuweberg Western Cape Not available
46|Middle Letaba Limpopo Not available 99 |Paardevlei Western Cape Not available
47|Mutshedzi Limpopo Not available 100 |Pietersfontein Western Cape Not available
48 Nkumpil Limpopo Not available 101 |Poortjieskloof Western Cape Not available
49|Nkumpi2 Limpopo Not available 102 |Steenbras (Lower) |Western Cape Not available
50[Nwanedi Limpopo Not available 103 |Steenbras (Upper)  |Western Cape Not available
51|Nzhelele Limpopo Not available 104 |Stettynskloof Western Cape Not available
52|Nzhelele Limpopo Not available 105 |Theewaterskloof Western Cape Available
53{Tonteldoos Limpopo Not available 106 |Wemmershoek Western Cape Not available
107 |Zwiegelaars Western Cape Not available

5.3.2 Options for managing the conflict potentially arising due to user displacement

8VHU FRQIOLFW FDQ EH PDQDJHG WKURXJK D GDP:V 503 $00 DTXDFXO
guided by wheW KHU LW LV DOLJQHG ZLWK WKH GDP-V 503 3URYLVLRQV VKRX(
for the management of user conflict through community forums and proper governance.

Other key management tools available in South Africa and supported by intefaaal best practice are
ElAs and other spatial tools to reduce the conflict between different CPR users. Within the framework of
these tools, stakeholder engagement will also be undertaken which would further support sustainable
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development. The potentialof aquaculture development should also be incorporated into local planning
tools such as the Integrated Development Plan and Spatial Development Plan developed every 5 years.
This would ensure the alignment with local planning initiatives and provide theaessary support in terms

of budget allocations, infrastructure development and reduce the risk of conflict with other users.

5.4 Impact 4 - Human health

5.4.1 Risks potentially posed to human health by aquaculture

As noted in Section 2.2 human health impacts fronaquaculture have two pathways: recreational and
consumption. Recreational refers to the use of a Commguool Resource (CPR) for swimming, water skiing
etc. that has a reduced water quality due to aquaculture practises and consumption relates to the eatirfig
fish contaminated by, for instance, by harmful algal blooms or by drinking or using water with a reduced
quality. This section focusses on the latter. The type of production system used, species farmed, the
intensity of the aquaculture, and where it iplaced will affect the likelihood of adverse health effects since
the contamination levels will vary. For instance, the risk of pollution to water bodies due to the discharge of
organic wastes is more likely to occur in laddased aquaculture facilities.

Human health impacts can occur from microbial and chemical contamination or nutrient enrichment of the
water environment as a result of aquaculture practices. Among the microalgal species, about 300 are
involved in harmful events and more than 100 producéoxins that can cause adverse health effects or
death in humans and animals. These toxins have been classified based on their health effects and
symptoms produced, namely paralytic shellfish poisoning, amnesic shellfish poisoning, diarrheic shellfish
poisoning, neurotoxic shellfish poisoning, and ciguatera fish poisoning (Polettial., 2003).

Chemicals used in aquaculture, such as therapeutic chemicals for cultured stock and antifouling
treatments for infrastructure, have the potential to pollute both nrine and freshwater environments that
may in turn have indirect, downstream negative impacts on food chains and human health (Pillay, 2004).
Chemical contamination may occur through the overuse and misuse of chemicals in the aquaculture
operations. Accordig to the World Health Organisation (WHO) Expert Working Group on Antimicrobial
Agents (2006), no case of adverse health effects resulting from the consumption of aquaculture products
contaminated with antimicrobial residues has ever been reported and thite control of antibiotic use is
vital to manage antimicrobial resistance.

Within South Africa, DAFF is responsible for aquaculture health management. The Directorate: Sustainable
Aquaculture Management is responsible for safety and aquatic animal healthK H '"LUHFWRUDWH -V IXQF
include the development and implementation of food safety programmes for aquacultured fish, monitoring

of phytoplankton, the implementation of contingency measures where a cultured product posed a risk to

human health and the undertaking of sanitary surveys of new farms (DAFF, 2018).

The South African Molluscan Shellfish Monitoring and Control Programme manages the food safety risks
associated with the production of molluscan shellfish and works closely with the Fisheries Coamalée
Office of DAFF, South African molluscan shellfish farmers, laboratories, the National Regulator for
Compulsory Specification, the Department of Health and local municipalities. The Directorate undertakes
regular monitoring of the farms. When any conogations are above the regulatory limits, a farm is closed
until further testing can be completed. If the farms tests positive again, then the farm is temporarily closed
and only reopened when the exceeded concentrations are below the applicable limits.

5.4.2 Options for managing the risk of human health impacts due to aquaculture

The DAFF permit conditions and the Shellfish and Fish monitoring control programmes provide manuals for
South African operators which provide the necessary guarantees to foreign lngyand governments as
well as to local consumers that the risk of disease and poisoning through consuming molluscan shellfish is
adequately managed and minimised.
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Frameworks, Plans and Monitoring and Control programmes incldde

National Aquatic Animal Halth and Welfare Plan for South Africa.

National Strategic Framework for Aquatic Animal Health.

Standard Operating Procedure (SOP) Classification of farms.

SOP Closing and reopening of fish farms.

SOP Movement document books.

SOP O#arm phytoplanktonmonitoring.

Toxic Phytoplankton Identification Handbook.

South African Molluscan Shellfish Monitoring and Control Programme Manual 2016.

X X X X X X X X X

South African Aguacultured Marine Fish Monitoring and Control Programme Manual 2016.

It is expected that the adherene to the relevant legislation, policies and guidelines will adequately manage
the risk to human health from aquaculture products.

5.5 Cumulative impacts

The assessment of cumulative impacts is generally more difficult to predict as they often require more
onerous assumptions regarding the likely actions of other aquaculture developments and their
management practices. In essence, at a cumulative level, the identified social risks, human health impacts
and economic opportunities would all be amplified if moreh&an one aquaculture development occurs
within the same socieeconomic system.

The same would apply to the human health impact; if the mitigation measures are not implemented by the
aquaculture developments, then the risk to human health would increase. t8eg threshold limits for water
quality will enable the establishment of the appropriate density of aquaculture development in a given
water body or area. Appropriate water quality limits based on relevant legislation and guidelines have been
included witin the Freshwater and Marine Chapters and have therefore not been included here.

6 RISK ASSESSMENT

6.1 Consequence levels

The risks and opportunities assessment provides a high level indication of the risks and opportunities
associated with proposing aquactiire within local municipalities or communities in relation to the other
local municipalities or communities present within the study areas. Because of the uncertainty or lack of
information regarding the 1) economies of scale of each production system) Bow many aquaculture
projects will realise in each study area, and 3) the local soeézonomic context of each town or community
within the study areas, this highevel risk assessment will, where applicable, use existing indices to rate
the potential risks that the identified impacts may have.

For this assessment, the Social Vulnerability Index (Le Roux and Naudé, 2014) was used to quantify the
social opportunities Table 7) and the GVA calculation included within the Soedaonomic Intensity Index
(Ngidi and van Huyssteen, 2017) was used to quantify the economic opportuniti@aple8) (as discussed

in Section 4).Table9 and Table10 outline the determination of the consequence rating for user conflict in
the freshwater gudy areas and human health impacts. This assessment must be read in conjunction with

3 Available at: http://www.daff.gov.za/daffweb3/Branches/Fisheriesvlanagement/Aquacultureand-Economic
Development/aaquaculturesustainablemanagement/food-safety

SOCIGECONOMIGPECIALISASSESSMENT

APPENDIX &, Page 28



STRATEGIC ENVIRONMENTAL ASSESSMENT FOR MARINE AND FRESHWATER AQUACULTURE DEVELOPMENT IN SOUTH AFR

the proposed mitigation measures, to ensure that on a project specific level, these impacts are suitably
managed or opportunities suitably enhanced.

Table7. Consequence level determination for social opportunities

Definition / Justification of consequence rating

Consequence | Social Vulnerability Index Rating Reason

The community has been identified as having a low
vulnerability. While aquaculture development will still
provide opportunities to these communities, compared tq
the high vulnerability category, these communities are
more resilient and will most likely hae a support system
which will enable them to withstand outside stressors.

The indicator does not provide information on the
vulnerabilities between low and high vulnerability.
Substantial Intermediate vulnerability Therefore, opportunities to potentially realise within thes
areas would be allocated to have a substantial
consequence, based on the precautionary approh.

The community has been identified as having a high
vulnerability. The community will most likely not be
resilient to outside stressors and is most likely already
Outstanding High vulnerability experiencing psychological stress. The community can
benefit the most from the opportunities offered through
aquaculture development, compared to the other
vulnerability classes.

Minor Low vulnerability

Table8. Consequence level determination for economic opportunities

Definition / Justification of consegience rating

Consequence GVA Rating (Weighted Growth) Reason

The contribution to economic growth via economic
opportunities from aquaculture within these areas will be
tangible but since these areas are already experiencing
high growth above national growth, the economic
opportunities created would be less prominent
compared to other areas.

These areas have a moderate or slightly higher growth
above national growth. Economic opportunities within
these areas will contribute moderately to the economic
output, given the growth already experienced within the
areas.

These areas have a GVA growth that is on par with
national growth. The economic growth that may be
Substantial On par with natimal growth experienced due to the realisation of the economic
opportunities from aquaculture can therefore support the
continuous growth of the economy in #se areas.

These areas have a growth in GVA but is lower than the

Minor High growth above national

Moderate growth above national

Moderate and growth slightly above national

Maior Growing but at a lower rate than QDWLRQDO JURZWK RI $TXDF
ao national growth contribution may therefore contribute to the GVA to
ensure that there is an increae in GVA growth.
Compared to other areas, these areas require
intervention to stimulate economic growth since the GVA
Outstanding Decline of these areas is in decline. Economic growth of these

areas, should the economic opportunities from
aquaculture be realised, will most likely be the most
tangible, in comparison to the other areas.
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Table9. Consequence level determination of user conflict in the freshwater study areas

Definition / Justification of consequence rating

Consequence Status of RMP Reason
Substantial Available, RMP completed en route | Irrespective of whether a RMP is available, completed, ir|
for approval, RMP developmentin | progress or unavailable for the dams within the
process, Not available freshwater study areas, user conflict due to use

displacement will have a negative impact on the current
users. Thelikelihood of user conflict will be guided by the
VWDWXV RI WKH GDP -V BabR1lpV UH

Table10. Consequence level determination for human health impacts

Consequence Reason

Extreme Adverse human health impact resulting from aquaculture caused by microbial and chemical
contamination or nutrient enrichment of the water environment as a result of aquaculture
practices. Thelikelihood of the impact occurring will determine the risk rati of this impact.
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6.2 Assessment of risks and opportunities

Tablell. Assessment of risks and opportunities

Without mitigation

With mitigation

Impact Category Location Risk/
Consequence Likelihood Opportunity Consequence Likelihood Risk / Opportunity

High growth above . . Very low . . .
national Minor Not likely opportunity Minor Likely Very low opportunity
Moderate growth above
national and growth Moderate Not likely Moderate Likely
slightly above national

Contribution to the

macro-economy by GVA Ratin . .

; g On par with national . . Moderate . . .
gerTaT:ﬁlrt(E:?el (Weighted Growth) | growth Substantial Not likely opportunity Substantial Likely Moderate opportunity
developments

Growing buta_lt a lower _ _ Moderate _ _ _ _
rate than national growth | Major Not likely opportunity Major Likely High opportunity
Decline Outstanding Not likely (';Ap:)p?oeriﬁﬁty Outstanding Likely High opportunity
Low vulnerability Minor Not likely Xsr%:?%ity Minor Likely Very low opportunity
Creation of . .
employment ﬁ%‘:il Vulnerability Intermediate vulnerability | Substantial Not likely (';AOdoifJﬁ Substantial Likely Moderate opportunity
opportunities PP y
High vulnerability Outstanding Not likely I(\)A:;joer;ﬁﬁﬁty Outstanding Likely High opportunity

SOCIGECONOMIGPECIALISASSESSMENT

APPENDIX &, Page 31



STRATEGIC ENVIRONMENTAL ASSESSMENT FOR MARINE AND FRESHWATER AQUACULTURE DEVELOPMENT IN SOUTH AFRICA

Without mitigation

With mitigation

Impact Category Location o Risk/ o ] .
Consequence Likelihood . Consequence Likelihood Risk / Opportunity
Opportunity

Low vulnerability Minor Likely gs;r))(l)ll?%ity Minor Likely Very low opportunity
Provision of food
security via Social Vulnerability | Substantial . Likely Moderate . . .
aquaculture Index Substantial opportunity Substantial Likely Moderate opportunity
developments

High vulnerability Outstanding Likely (';":;;{f}fny Outstanding Likely High opportunity

Low vulnerability Minor Likely ngcl)rl?lﬁlity Minor Likely Very low opportunity
Oppo_[)tunity toh Social Vul bili Substantial Likel Mod
contribute to the ocial Vulnerability | Substantial . ikely oderate . . .
livelihoods of fishing | Index Substantial opportunity Substantial Likely Moderate opportunity
communities

High vulnerability Outstanding Likely gﬁ:ﬁ;ﬁﬁw Outstanding Likely High opportunity

. . . Very low . . .

Opportunity for Low vulnerability Minor Likely opportunity Minor Likely Very low opportunity
stimulating and
diversifying income
of subsistence Social Vulnerability | Substantial . Likely Moderate . . .
aquaculture through | Index Substantial opportunity Substantial Likely Moderate opportunity
the support of
commercial _ N
aquaculture High vulnerability Outstanding Likely ('\)/lp?r?oer;ﬁ:]eity Outstanding Likely High opportunity
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Without mitigation

With mitigation

Impact Category Location Risk/
Consequence Likelihood . Consequence Likelihood Risk / Opportunity
Opportunity
. . Extremely . . Extremely .
Available Substantial unlikely Very low risk Substantial unlikely Very low risk
Risk ofdisplacement
of existing users by ]‘Fc{)':/l:cor?\?;ted en route Substantial Very unlikely Low risk Substantial EﬁltirkeeTely Very low risk
commercial Resource PP y
aquaculture Management Plan
development within | availability :
the inland surface RMP developmentin Substantial Not unlikely Moderate risk Substantial Ext.remely Very low risk
process unlikely
water resources
Not available Substantial Likely Moderate risk Substantial 5r>1<|tirkeerBely Very low risk
Risks potentially
ﬁg;ﬁﬂ Loyhuman All Areas All Areas Extreme Likely Extreme Very Unlikely Very low risk
aquaculture
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7 BEST PRACTICE GUIINES ANIMONITORING
REQUIREMENTS FOR TMIENAGEMENT SOCIALDAN
ECONOMIC RISKS ANPRDRTUNITIES

The full text of the management measures to enhance benefits or reduce risks are outlined in the main
body of this assessment (Section 5). This section summarises theykinterventions or management
measures that can be implemented during the different phases of the project as well as the potential role
players who can contribute to managing these measures.

7.1 Planning and construction phase

7.1.1 Contribution to the macreeconamy by commercial aquaculture developments

Table1l2. Management interventions and respective role players in contributing to the ma&conomy by commercial
aquaculture developments

Roleplayers
Interventions or EEETTET NGOs/ Commercial Subsistence
Management Measures . . . aquaculture aquaculture
(National, Provincial Research developer/ Private developer/
and/or or Local) institutions .
Sector community
Establish and manage funding 9 9
initiatives
Promote and incentivise a
broader value chain 9 9 9
perspective
Develop policies that enable
economic growth within the 9
aquaculture sector
Undertake feasibility
assessments to determine the 9 9 9
viability of a commercial
aquaculture development
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7.1.2 Employmentopportunities

Table13. Management interventions and respective role players in creating employment opportunities and the
management of employment expectations

Role players
Interventions or Management Government Commercial Subsistence
. NGOs/
Measures (National, Research aquaculture aquaculture
Provincial L developer/ developer/
institutions

and/or or Local) Private Sector community

The local socieeconomic context should be
understood (understand factors such as
ability and availability of the labour market)
as well as determining the willingness and 9 9 9
capability of individuals within the study
areas to consider a livelihood through
aquaculture.

A skills database within the region of the
aquaculture project can becompiled. This
will ensure that the transferability of human
skills and training needs are taken into 9 9 9
account when employing residents form the
region.

$ FRPPXQLW\:V H[SHFWDW|
employment opportunities should be
managed through sociatisk

communication. Especially where there is ar|
expectation of high employment
opportunities, which may not be the case.
The aim of the social risk communication
method is to ensure that the communicator, 9 9 9
in this case the aquaculture developer or
government, are open about risks, in this
case, specifically regarding employment
opportunities. This will manage expectations
and reduce social conflict.

7.1.3 Provision of food security

Tablel4. Management interventions and respectiveole players in the provision of food security via aquaculture
developments

Role players
Interventions or Management Government NGOs/ Commercial Subsistence
Measures ; - aquaculture aquaculture
(National, Provincial Research developer/ Private developer/
and/or or Local) institutions p .
Sector community

Ensure that policies are developeq
and updated, when required, to
support the objectives to promote 9 9 9
food security thorough
aquaculture
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7.1.4 Altered livelihoods of fishing communities

Tablel5. Management interventions and respective role players in enhancing the opportunities to contribute to the

livelihoods of fishing communities

Role players

Interventions or Management Measureg

Government
(National,
Provincial

and/or or Local)

NGOs/
Research
institutions

Commercial
aquaculture
developer/
Private Sector

Subsistence
aquaculture
developer/
community

The socieeconomic drivers that influence
human behaviour and vulnerability must be
considered in a contexspecific setting. To
achieve this, all affected stakeholders must
be part of the decisionmaking and policy
development process.

Smalkscale fishing rights and practices must
be recognised in governance arrangements.

A socieeconomic analysis okach area must
be undertaken in order to understand the
context in which the proposed aquaculture
projects will be undertaken

In the coastal communities where there are
small scale fisheries, it is important to
understand the mechanisms through wich 9 9 9 9
these fisheries participate in poverty
alleviation and socieeconomic advancement

7.1.5 The role of commercial aquaculture in supporting subsistence aquaculture

Tablel6. Management interventions and respective role playems enhancing the opportunities for stimulating and
diversifying income of subsistence aquaculture through the support of commercial aquaculture

Role players

Interventions or Management

Government

Measures

Provincial and/or

(National,

or Local)

NGOs/
Research
institutions

Commercial
aquaculture
developer/
Private Sector

Subsistence
aquaculture
developer/
community

Establish the necessary policies,
initiatives and plans to support
subsistence aquaculture and efforts of
integrating existing agriculturgractises
into commercial aquaculture
developments, potentially via subsidies.

Planning associated with the funding
initiative must focused on how to build
financial independence and commercial
viability instead of social projects that
continuouslyrequire financial support.

Support subsistence aquaculture through
the involvement of the private sector via
Community Public Private Partnerships
(CPPPs). The CPPP model combines
assets unique to each sector to ensure
the viability of a project.
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7.1.6 User conflict

Tablel7. Management interventions and respective role players in managing user conflict that may arise due to user
displacement

Role players
Interventions or Management Government Commercial Subsistence
. NGOs/
Measures (National, Research aquaculture aquaculture
Provincial N developer/ developer/
institutions

and/or or Local) Private Sector community

Ensure all dams to be utilised for
aquaculture have a RMP that guides
development and uses of the damsThese
RMPs must also include mechanisms to
manage user conflict through community
forums and proper governance.

Proper consideration of other users utilising
the CPR must be undertaken through
appropriate planning interventions and
policy guidelinesto direct aquaculture 9
development into appropriate areas. The
includes localplanning tools and the
Environmental Impact Assessment process

Incorporate aquaculture development and
associated objectives into local planning
tools such as the Integratedevelopment 9
Plan and Spatial Development Plan
developed every 5 years

7.2 Operations phase

7.2.1 Contribution to the macreeconomy by commercial aquaculture developments

Table18. Management interventions and respective role playens contributing to the macreeconomy by commercial
aquaculture developments

Role players
n i isten
ntervertions o Goernent | nGos | Conmecal | Swecees
Management Measures (National, Provincial Research deve?o e e —
and/or or Local) institutions P .
Sector community

Where production occurs,
further processing and
associated activities should
occur within the town or area 9 9
where the aquaculture
development occurs.

Social responsibility
programmes run by
aquacultureindustries can
also promote skills 9 9
development and improve
livelihoods in the local
communities.
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7.2.2 Provision of food security

Table19. Management interventions and respective role players in the provision of food secuvity aquaculture
developments

Role players
Interventions or Management Government NGO Commercial Subsistence
- s/
Measures (National, Research aquaculture aquaculture
Provincial and/or institutions developer/ Private developer/
or Local) Sector community
Shift away from a sectoral approach to
a holistic approach whereby local
communities and other relevant
stakeholders are enabled to participate 9 9 9 9
in the aquaculture development.

7.2.3 Human health

Table20. Managementinterventions and respective role players in managing the risks potentially posed to human
health by aquaculture

Role players
Interventions or Management Government NGOs/ Commercial Subsistence
Measures (National, Research aquaculture aquaculture
Provincial and/or iitions developer/ Private developer/
or Local) Sector community

$Q DTXDFXOWXUH GHYH
adherence to the relevant legislation,
guidelines and frameworks governing 9 9 9
human health and food safety is
required.
Adhere to thepermit conditions and
the Shellfish and Fish monitoring 9 9 9
control programs provided by DAFF.

8 GAPS IN KNOWLEDGE

The highlevel nature of this assessment meant that no finer scale soceronomic information was
available for the study areas and associated towns and cities. This implies that potential localised impacts
could not be identified, assessed and sitgpecific mitigation measures included to manage the impacts.
The assessment therefore relied on appropriate indices to attempt to address this. If detailed comparative
information was available on social structures and economic drivers for towns or cities wittie various
study areas then, potentially, there may have been more variance in the impacts identified and the
associated risk ratings identified. The same holds true for the comparative lack of local and international
research on the socieeconomic impads of aquaculture on communities utilising freshwater systems. In
addition, since aquaculture development is an emerging sector in South Africa, extensive literature on
DTXDFXOWXUH GHYHORSPHQW:-V SRWHQWLDO WR FRQBauthEAKiveH WR WKH
context was unavailable. The assessment therefore mostly relied on international research contributions.

In terms of the impact to human health, although the contaminants that may affect human health are
known, the human health risks asociated with fish produced through aquaculture are not fully understood.
Research is needed to assess associated health risks and to develop appropriate interventions that could
reduce or prevent these risks.
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