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The residents living in and around Saldanha Bay and the Langebaan Lagoon are truly blessed to have such a unique ecological wonder on
their doorstep. It has taken centuries of natural processes to provide us with this gift. The advent of man and his need to develop, almost at
all costs, has the potential to destroy this gift within tens of years. The question is - how do we balance the need to conserve our natural
heritage with the requirement to develop and prosper economically?

There is no simple answer to this very basic question. The conservationists have shouted their ‘green” messages from the tree tops whilst
the industrialists have simply argued the need to ‘provide jobs’. Never the twain shall meet! We will all have to change our attitudes and
work together to find the balance. This is a team effort. The government has taken the first step in providing guidance with the
proclamation of the National Environmental Management: Integrated Coastal Management Act (Act No. 24 0 2008). This Act is still in the
process of beingimplemented and has a way to go before having the required impact to provide the answer to our question.

Saldanha Bay has been identified as an economic development node by national government and the establishment of an Industrial
Development Zone is well under way. To date, most environmental impact studies have been localised and the entire Saldanha Bay and
Langebaan Lagoon ecological system has not been taken into account. This problem is presently being addressed by the Environmental
Management Framework for the region which is underway. This, with the Integrated Coastal Management Act, will form the cornerstone
asto how development will deploy in future.
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The Saldanha Bay Water Quality Trust (SBWQT), a voluntary organization
representing various organs of State, local industry and other relevant stakeholders
and interest groups, was established in 1996 to promote an integrated approach to
the management, conservation and development of the Saldanha Bay and
Langebaan Lagoon environment.

The SBWQT has played an important role in guiding and influencing management of
the bay and in commissioning scientific research to inform decision making and
management. While birds have been monitored for a number of years by the
University of Cape Town and Department of Environmental Affairs, the SBWQT
introduced the monitoring of a number of additional ecosystem indicators in 1999,
including water quality (faecal coliforms, temperature, oxygen and pH), sediment
quality (trace metals, hydrocarbons, particulate organic carbon and nitrogen) and
benthic macrofauna. The range of parameters monitored increased in 2005 to
include surf zone fish and rocky intertidal macrofauna.

The SBWQT commissioned the first technical report on the State of the Bay in 2006.
Since then, technical reports have been produced annually from 2008. Summary
reports such as this one, first produced in 2006, are to be produced at five year
intervals.
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Monitoring environmental health
Why and how?




Rating system

Health category Ecological perspective Management perspective
Good No or negligible modification from the natural Relatively little human-related impact
@ state.
Fair Some alteration to the physical environment. Some human-related disturbance, but ecosystems
@ Small to moderate loss of biodiversity and still functioning well.
ecosystem integrity.
Poor Significant change evident in the physical Moderate human-related disturbance with good
@ environment and associated biological ability torecover.
communities.
Very Poor Extensive changes evident in the physical High levels of human-related disturbance. A

B.

environment and associated biological
communities.

significant threat to human health may also be
present.

Collection of macro benthic samples
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Activities and discharges affectin

Urban and industrial development

The construction of the Iron-Ore Terminal had a profound impact on water %
movement patterns in the bay, dramatically reducing wave energy and
circulation in Small Bay. Port facilities in Saldanha Bay now include the
main Transnet Ore Terminal with berths for three ore carriers, an oil jetty, a
Multi-Purpose Terminal, and a general maintenance quay, a fishing
harbour which is administered by the Department of Environmental
Affairs, a Small Craft Harbour which is used by fishing vessels and tugs, two

Saldanha Iron-Ore Terminal

yacht marinas (Saldanha and Mykonos), a Naval boat yard at Salamander
Bay and numerous slipways for launching and retrieval of smaller craft.
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Trend in the volume of effluent released from the Saldanha WWTW, 2003-2011,
and authorised total volume per year expressed as a daily limit (red line).
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he health of the ba

Development of the port and fishing industry served to attract other industry to the area, such as Arcelor Mittal, and also resulted in a
rapid expansion in urban developmentin Saldanha and Langebaan. Urban and industrial developments encroaching into coastal areas
have caused the loss of coastal habitats and affect natural coastal processes, such as sand movement.

The area’s expanding population generates increasing volumes of sewage, much of which finds its way into the bay, either in partially-
treated form from the waste water treatment works in Saldanha and Langebaan, or as untreated sewage from malfunctioning sewage
pump stations (of which there are nine near the coast in Saldanha Bay and eighteen in Langebaan) and seepage or overflow from septic
or conservancy tanks. In the past, all the effluent from Langebaan was used to water the local golf course, but volumes now exceed

those required for irrigation. Growing urban populations in Saldanha and Langebaan will soon completely overwhelm the already
over-pressured wastewater treatment facilities unless significant further investment is made in this area.

Sewage contains high concentrations of nutrients such as nitrates and
phosphates (ingredients in fertilizers) that affect the balance of natural
systems, as well as pathogens or disease-causing organism that pose a risk
to human health. Nutrients stimulate the growth of phytoplankton and
algae, which together with the decomposition of the organic material in the
waste water, can deplete oxygen in the bay, threatening other marine
species. While there are guidelines in place that specify maximum
concentrations of contaminants in waste water discharges, these guideline
levels are often exceeded when the waste water treatment plants are
operating beyond their design limits or due to equipment failure.
Saldanha Steel

Nitrate Nitrogen (mg/l as N)

Jul-03

Apr-03 ¢
Nov-03
Nov-05
Mar-06
Nov-06
Jun-10

Variation in Nitrate levels in effluent released from the Saldanha WWTW.
Allowable limits as specified in terms of a general authorisation under the
National Water Act 1998 are represented by the red line.
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Port operations

Dredging

Dredging, required for the establishment and maintenance of port facilities in Saldanha Bay, has had a devastating impact on the
ecology of the bay. Impacts of dredging range from direct destruction of habitat, flora and fauna, to changes in habitat (e.g. sediment
structure, bathymetry, and wave climates) and water quality (e.g. increased suspended sediment load, re-suspension and
redistribution of trace metals and other contaminants and hypoxia). Four major dredging events have been undertaken as part of the
establishment and expansion of the Iron-Ore Terminal:

m 1974-1976: 25 million m* of sediment was dredged during the establishment of the ore terminal;
m 1996-1997 : 2 million m3 of sediment was removed for the expansion of the Multi-Purpose Terminal;
m 2007-2008 : 50 000 m® of sediment was removed for maintenance of the Mossgas quay and Multi-Purpose Terminal; and

® 2009-2010: 7300 m’ of sediment was removed to allow for the establishment of a new ore-loading berth.

Other dredging operations in the bay include the recovery of 380 000 m? of sediment from Big Bay between 2005 and 2007 for the
nourishment of Langebaan Beach, and maintenance dredging conducted by the South African National Defence Force (SANDF) at the
Salamander Bay boatyardin 2009-2010.
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The Port of Saldanha is the only dedicated iron ore export facility in the country and nearly 60 000 tonnes are exported per annum.
Most of the ore exported from the port is delivered along a dedicated ore railway from mines near Sishen in the Northern Cape. The
transfer of ore from the railway carriages to storage facilities in the port and from these storage facilities onto the vessels, invariably
results in some ore being spilled, either directly into the sea or onto the ground, where it can be flushed into the sea. Ore dust,
generated during the ore handling process, also represents an important mechanism through which ore can find its way into the
marine environment. Iron ore is not considered toxic, but it can promote growth of phytoplankton and can physically smother benthic
organisms where it accumulates. The port also serves as an oil transfer terminal and handles exports of lead, zinc and copper
concentrates. Lead, zinc and copper are all highly toxic to marine organisms when they are elevated above their normally very low
concentrations.

Imports to the port are small by comparison, totalling almost 5 000 tonnes in 2011, and include anthracite, coking coal and steel

I

pellets, the handling of which are not of particular concern to the immediate environment.
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he health of the ba

Vessel activities
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Activities and discharges affectinc

Alien marine species

The Mediterranean mussel

The first record of the Mediterranean mussel Mytilus galloprovincialis on
South African shores was made in Saldanha Bay in 1979. The species has
subsequently become the most widely distributed marine invasive in the
country, with a range extending from the Namibian border on the west coast
to East London in the east. It is commercially cultured at a number of sites in
Saldanha Bay and elsewhere, and is widely exploited by recreational and
subsistence fishers.

In South Africa, the Mediterranean mussel forms dense beds on exposed

rocky shores, outcompeting the indigenous mussel and limpet species for

space. At the same time, these beds provide extensive new habitat for a range of small invertebrates that shelter between the shells.
Theinvasion has thus greatly increased the intertidal biomass of rocky shores, despite excluding a number of larger shellfish species.

Historically, the Mediterranean mussel has not been found much in sandy habitats in this country, which remain dominated by the
indigenous black mussel Choromytilus meridionalis. However in the mid-1990s Mytilus began establishing dense beds on sandy banks
in the middle of Langebaan Lagoon. This anomalous population peaked in 1998, at which point SANParks initiated a programme to
dredge the mussels from the Lagoon. Midway through this process the mussels began to die off naturally and had completely died off
by 2001.

C.L. Griffiths




The Pacific South American mussel

A second introduced mussel species, the Pacific South American mussel
Semimytilus algosus, has recently been discovered in South Africa. It
reportedly occurs in huge densities of thousands of individuals per square
metre low on the shore, along most of the west coast. The species appears to
show a strong preference for wave exposed shores, and thus does not reach
such high densities in Saldanha Bay. It has, however, been observed on ropesin
the mussel farms, where it could become a fouling nuisance. This mussel
species does not reach as large a size as the local mussel species (maximum size
is 50 mm), and has an elongated shell, which is relatively flat and smooth. Its
shellis tinged with green.

The European shore crab

The European shore crab Carcinus maenas is a native European crab species
that has been introduced to many other areas in the world. It is typically is
restricted to sheltered, coastal sites and appears to have been unable to
establish on the open wave-exposed coastline in South Africa. However, it has
managed to established dense populations in both Table Bay and Hout Bay
Harboursin Cape Town.

No live specimens of this species have been recorded in surveys of Saldanha
Bay to date, although a single dead specimen was reported in Small Bay in
2004. This species has reportedly decimated shellfish populations in other
areas where it has become established and there is concern that it will do the
samein Saldanha Bayifitis ever able to establish a foothold here.

The disc lamp shell

The disc lamp shell Discinisca tenuis is a small (20 mm diameter), disc-shaped
organism with a semi-transparent, hairy, fringed shell. It was first recorded
clinging to farmed oysters in Saldanha Bay in 2008. More recently (2011), it has
been reported as living freely outside the oyster culture operation on Schaapen
Island. This species is endemic to Namibia and is thought to have been
introduced to South Africa with cultured oyster imports. It reaches very high
densities in its home range and it is feared that it could become a significant
fouling speciesin Saldanha Bay in the future.
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The shell worm

The shell worm Boccardia proboscidea is a small (20 mm long)
tube-dwelling worm found in shallow sand-lined burrows on the
surfaces of oysters, abalone and other shellfish. It occurs
naturally on the Pacific coast of North America and Japan. In
South Africa it is known to occur on a number of oyster and
abalone farms (including those in Saldanha Bay), and has recently
been recorded outside aquaculture facilities in Saldanha Bay.

Vase tunicate

The vase tunicate Ciona intestinalis is a tall (15 cm), cylindrical,
yellowish, solitary ascidian. It forms large aggregations on
submerged structures in harbours and lagoons from Saldanha
Bay to Durban. It is an important pest as it quickly coats hard
marine surfaces. It is also known to smother and kill farmed
mussels, and is thus of economic concern in Saldanha Bay.

11
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Oxygen

Dissolved oxygen in seawater, which is
essential for the survival of most marine life,
can be depleted by the decomposition of
organic matter. Natural ‘black tide’ events on
the west coast occur when dense algal blooms
die en masse and aerobically decay, causing
low oxygen conditions (anoxia) and mass
mortalities of marine animals like crayfish.

Anthropogenic inputs of organic matter to the
sea, for example fish factory waste or sewage,
can deplete oxygen in similar ways.

In the graph, dissolved oxygen in Big Bay and
Small Bay is represented using the Apparent
Oxygen Utilization measure (AOU), defined as
the difference between the maximum oxygen
concentration for a given water temperature
and the actual concentration recorded. Larger
values, highlighted in red, indicate situations
of oxygen deficit.

More frequent oxygen deficits have been
observed in Saldanha Bay in recent years,
particularly in Small Bay, which used to
experience deficits mainly in winter but now
experiences them in summer as well. This
suggests that human inputs of organic matter,
of which fish processing factories and mussel
farms are two main sources, are increasing. It
also points to the reduced flushing capacity of
the bay following the development of the port
facilities.
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Water gualit

Mussels grown on rafts in the bay tend to have lower concentrations of trace metals than those growing
closertothe shore. Food safety standards are seldom exceeded in cultured mussels. One possible reason for
this difference is that farmed mussels grow faster, leaving less time for contaminants to accumulate in their
flesh. Another is that farmed mussels feed on phytoplankton blooms that develop in upwelled water that
originates outside the bay. Mussels nearer the shore filter water that has been in the bay for longer, and are
thus exposed to water with a higher contaminant load.

West Coast Aquaculture

Blue Bay Aquafarm

West Coast Oyster Growers
Saldanha Bay Oyster Company
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Mariculture jetty at Small Bay

Variation in copper concentration in farmed
mussels in Saldanha Bay, 1993 - 2011.

West Coast Aquaculture

Blue Bay Aquafarm

West Coast Oyster Growers
Saldanha Bay Oyster Company
Blue Sapphire Pearls CC

Cadmium (ppm)

Mariculture rafts in Small Bay
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Downwind Dash 2012
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The health of sediments in Saldanha Bay has historically been monitored through three closely-related aspects: sediment particle size
composition; concentrations of organic matter (particulate organic carbon and nitrogen) and trace metals. The earliest records from
Saldanha Bay (pre-1970) indicate that sediments in Saldanha Bay were predominantly sandy (i.e. fairly coarse), with a low
concentration of organic matter and trace metals. This changed following construction of the Marcus Island causeway and ore jetty in
the 1970s, when fine sediment (mud) started to build up in the more sheltered parts of Small Bay (particularly around the Yacht Club
Basin and Small Craft Harbour) and also in the dredged shipping channels around the Iron-Ore Terminal. Elevated inputs of organic
material, particularly from the sewage treatment works, fish factories and mussel farms, have further contributed to this problem.
Trace metals, which typically associate with finer sediments and organic material, also started building up at this time as a result of
discharges of effluents into the bay and port operations (ore loading and vessel maintenance).

The accumulation of fine sediment, trace metals and organic material has led to a depletion of oxygen in the sediments in the bay and
to these sediments becoming toxic for marine organismsin some areas. Areas of greatest concern are located eitherin close proximity
to the source of contamination (e.g. adjacent to the Multi-Purpose and Iron-Ore Terminals), or in the more quiescent areas of the bay
where fine sediments accumulate (e.g. in the Yacht Club Basin and Small Craft Harbour in Small Bay).

Normally these oxygen-poor and toxin-rich sediments would become buried over time, and hence isolated from the overlying water
column. However, periodic dredging in the bay has stirred up much of this material as well as other fine material long buried beneath
the bay. Once stirred up, this fine material floats around in the water column with its associated contaminants, before eventually
settling in the calmerand deeper parts of the bay, furtherimpacting on water and sediment quality in these areas.

~ A

Sediment Particle Size

% Mud
P High: 12.82

| ]
. Low :0.18

Saldanha Bay Yacht Club

Langebaan
Lagoon

Atlantic Ocean

Fine sediment has accumulated in the more quiescent parts
of the bay, particularly Small Bay (in and around the Yacht
Club Basin and Small Craft Harbour) and in the dredged
shipping channels adjacent to the Iron-Ore Terminal.
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Particulate Organic
Carbon (POC)

% POC
P High:18.12
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Mussel rafts in Small Bay

Yacht Club Basin
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Change in sediment grain size composition at selected sites in the bay
over time. The amount of fine sediment (mud=blue shading) was greatly
elevated at most sites following the major dredge event in 1996/7 and
has spiked again to varying extents at these sites following subsequent,
smaller-scale dredge events in 2005-7,2007-8 and 2009-10.



Sediments

Cadmium (mg/kg)

Cadmium
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Variation in cadmium concentration in sediments in
Saldanha Bay, 1980 - 2011, in relation to guideline levels.
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North Channel - Small Bay
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Variation in copper concentration in sediments in
Saldanha Bay, 1980 - 2011, in relation to guideline levels.

Atlantic Ocean

Cu (ppm)
- High : 40.74

I Low: 0
Big Bay

Salamander

Langebaan
Lagoon

A mining drill ship

21




Sediments
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Three distinct intertidal habitats exist within Langebaan Lagoon: seagrass beds, salt marshes, and unvegetated sandflats. Seagrass
beds and salt marshes are extremely important as they increase habitat diversity, provide an important food source, increase the
stability of sediments, and provide juvenile fish and invertebrates protection from predators. These plants are only able to survivein
areasthatare completely protected from wave action and are thus found only in Langebaan Lagoon.

Aerial photographs indicate that seagrass beds in the lagoon have diminished by an estimated 38% since the 1960s. Some areas,
such as Klein Oostewal near the lagoon entrance, have experienced more dramatic declines than others. Corresponding changes in
macrofaunal invertebrate communities have been observed, with species associated with seagrass decreasing in abundance, and
speciesthat burrow in unvegetated sand increasing.

Changes in the abundance of certain wading birds has also been linked to seagrass contraction. Populations of the Terek Sandpiper,
for example, which feed exclusively in seagrass beds, have crashed during periods of low cover. Waders that do not feed on seagrass,
by comparison, have maintained relatively stable numbers over time.

The loss of seagrass beds from Langebaan Lagoon indicates that an ecosystem shift is underway. Human disturbances, such as
trampling associated with bait collection, are probably responsible, although burrowing sand crustaceans have played an important
supporting role. Callinassa kraussi and other sandflat prawn species turn over massive quantities of sediment and, once established
in an area, effectively prevent seagrass from recolonizing. They have thus engineered disturbed habitats towards new, unvegetated
states.

Seagrass (black) and saltmarsh (green) near Bottelary in Langebaan Lagoon, source Google Earth




Percentage cover

Despite known changes that have taken place within the Saldanha Bay system over the

Dive School
last fifty years, almost no historical data exists on the state of its rocky shores. oS oresenningl
Monitoring of intertidal rocky communities began in 2005, at eight sites in Small Bay, Big Jetty Small ®
Bay and Outer Bay, spanning a wave exposure gradient from very sheltered to exposed. £5]
The surveys have been repeated annually since 2008. ® North Bay

S Lynch Point.

Differences in the rocky shore plant and animal communities in the bay are driven mainly Marcus Island _
by differences in wave action and, to a lesser extent, shoreline topography, in that there BB;%
are clear differences between boulder beaches and large rock platforms. Since 2005, Outer Bay
species composition and abundance have remained relatively stable within individual
sites, with observed changes having been caused by natural seasonal and annual Schaapen ISland East
variation rather than anthropogenicimpacts. Schaapen Island West. °

Overalongertimescale, the largestimpact on rocky shores in Saldanha Bay has been the

introduction of the highly invasive Mediterranean mussel Mytilus galloprovincialis. Most likely introduced with ballast water
discharge in the 1970s, the Mediterranean mussel has spread along the coast as far as Namibia and East London, becoming the most
widely distributed and abundant invasive marine organism in South Africa. The Mediterranean mussel has had its greatest impacts in
the mid-to-low shore of the intertidal area, where it has displaced native mussel and limpet species. It has also dramatically increased
the depth and vertical extent of mussel beds, which has expanded the amount of available habitat for a range of invertebrate species
that occupy the spaces between the shells. Overall, this has caused a substantial increase in the intertidal biomass of invaded areas.
One consequence is that more food is available for a number of predator species, including the African Black Oystercatcher
Haematopus moquini, which has experienced a steady population increase over the past two decades.

Another invasive species that has impacted rocky shores in Saldanha Bay is the barnacle Balanus glandula, which has come to
dominate the mid shore at semi-exposed sites. It was not recorded in the 2005 baseline survey, but this is probably due to its being
misidentified as a native species. Indeed, it has only been noticed in South Africa fairly recently, although evidence indicates it has
been presentsince atleast 1992.
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Benthic invertebrates
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Species composition and abundance

Fishing boats moored at Small Bay harbour

The Sea Harvest fish factory
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Jul 07 - Jun 08
Gill nets
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Birds of Saldanha Bay islands
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African Penguin, Kelp Gull, Hartlaub’s Gull
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Birds of Saldanha Bay islands

Swift Tern
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Swift Tern, Cape Gannet, Cormorant
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Birds of Saldanha Bay islands

Cormorant and Oystercatcher

White Breasted Cormorant
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Number of birds

Number of birds

Langebaan Lagoon

Langebaan Lagoon, with its warm, sheltered waters and abundance of prey, provides animportant habitat for migrant
waterbirds. During summer, waders—nearly all of them migratory—account for more than 90% of the birds in the
lagoon. In winter, when most of the migratory waders are gone, resident waders account for most of the birds
present. The lagoon is considered particularly important for the number of waterbirds it Supports: an estimated
27000 in summer, and about 9 500 in winter. It is also the most important ‘over-wintering’ area for many coastal

bird species.

Waders feed on invertebrates (which mainly live in intertidal areas) at low tide. They thus require undisturbed
expanses of sandflat habitat, as well as sites to roost in at high tide. The number of migrant waders using
Langebaan Lagoon has decreased over the years, reflecting a global trend mainly driven by increasing human
disturbance at breeding sites. Of greater concern though is the decrease in resident waterbird
populations—this is most likely a consequence of persistent unfavorable
conditions in the lagoon, including increased siltation and human
disturbance. However this latter trend appears to have stabilized

recently.
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