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This document forms the first deliverable towards the development of an Estuary Management Plan for
the Swartlintjies Estuary, which falls within the Kamiesberg Local Municipal area. Kamiesberg LM is
located within the Namakwa District Municipality.
This is the Draft Situation Assessment Report, from which the guidelines and recommendations will be
developed for the second component of the overall study, namely the Environmental Estuary Plan.
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EXECUTIVE SUMMARY
The Swartlintjies River and estuary are located in the Northern Cape Province on the Atlantic coast about
6 km north of Hondeklip Bay. The streams that feed the is situated in quaternary catchments F40B, F40C
and F40D in the Orange River Water Management Area (WMA 06) in Northern Cape. The river drains
the edge of the Namaqualand escarpment. Total runoff from the Swartlintjies catchment is about 1.3 x
106 m3.y-1 . The Swartlintjies river is about 30 km long from the mouth to where it splits up into a number
of unnamed tributaries which extend for a further 30 km inland. The estuary is dry for much of the time
consisting of a few scattered pools of water but there is clearly subsurface river flow. The annual
precipitation is of the order of 150 mm a year although episodic floods occur occasionally. There is no
DWA Present Ecological State classification of the river. The entire area in and around the Swartlintjies
floodplain, the shoreline, the surrounding dune area and the catchment inland of the estuary has been
severely disturbed by large-scale open cast mining for alluvial diamonds. Vehicle tracks criss-cross the
river, flood plain and the dunes in the vicinity of the estuary. There are several major road crossings of
the river and in the construction of the road crossings no attempt has been made to allow any flow of the
river and the river is effectively blocked. The fishing settlement of Hondeklip Bay is located about 6 km
to the south of the estuary.
There is no road access to the mouth of the estuary. Access to the estuary is strictly controlled by the
mining companies and security clearance is required by anyone entering the area. Because of the strict
access control and the lack of water there is very limited use of the estuary. Opening of the mouth relies
on the occurrence of flash floods and because of the blocking of the channel by the various road
crossings, flood waters very seldom make it as far as the mouth. However, there is a semi-permanent
highly saline lagoon of water inland of the shoreline dune barrier and inland, and open pools of water are
evident at a number of places along the course of the river. Fresh water input into the lagoons and inland
pools is largely by way of sub-surface water flow. Although the estuary is closed for much of the time,
frequent overtopping of the dune barrier occurs at spring tide and when waves are large. Overtopping
carries a range of biological material including kelp and mollusc shells into the lagoon and is the chief
contributor to the hypersaline conditions.
The biological state and health of the estuary is not listed and some authors do not consider the
Swartlintjies estuary an estuary at all because currently it does not fulfil the functions of an estuary. There
has certainly been considerable change in the natural habitat because of mining activities. It is likely that
salt leaches into the estuary from disused and current slime dams and erosion of open cast mining area
flushes sediment into the estuary. There are no fish or benthic invertebrates present because of the
hypersaline conditions. Restoration of the natural hydrological regime is the chief management
requirement. Local community members need to be able to access the estuary to obtain a better
understanding of the potential of the estuary as a source of natural resources and a tourism attraction.
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MPA
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Mineral and Petroleum Resources Development Act (2002)
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Northern Cape Coastal Management Plan
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National Environmental Management Act (Act 107 of 1998 as amended)
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National Environmental Management: Biodiversity Act (Act No. 10 of 2004 as
amended in 2014)

NEMP

National Estuarine Management Protocol

NEMPA

National Environmental Management: Protected Areas Act (Act No. 57 of 2003 as
amended in 2014)

NEMWA

National Environmental Management: Waste Act (Act No. 59 of 2008 as amended
in 2014)

NWA

National Water Act

PES

Present Ecological Status

PSDF

Provincial Spatial Development Framework

RDM

Resource Directed Measure

RSA

Republic of South Africa

SAHRA

South African Heritage Resources Agency

SANBI

South African National Biodiversity Institute

SDF

Spatial Development Framework
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Spatial Planning and Land Use Management Act (Act 16 of 2013)

WCR

West Coast Resources
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Threshold of Potential Concern

WMA

Water Management Area
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1. INTRODUCTION AND BACKGROUND
1.1 Background
The Swartlintjies estuary is located in the Northern Cape Province on the Atlantic coast about 6 km north
of Hondeklip Bay (Figure 1). The Swartlintjies river that ultimately feeds the estuary is situated in the
Lower Orange River Water Management Area (WMA 14). The river drains the edge of the Namaqualand
escarpment. The Swartlintjies river is about 30 km long from the mouth to where it splits up into a number
of unnamed tributaries which extend for a further 30 km inland. Although the estuary has a large
floodplain, the floodplain is dry for much of the time and the estuary itself consists of a small lagoon
behind a dune barrier that is over-topped during times of rough seas and spring tides. The estuary is
somewhat unique in that although there appears to be a semi-permanent water body behind the dune
barrier, the water body is very seldom connected to the marine environment. Thus the estuary falls within
that category of system that although recognised as a coastal water body in intermittent contact with the
sea, it is regularly hypersaline or perhaps dry for prolonged periods. These kinds of systems are
inhospitable for most forms of life normally associated with estuaries and as such they should be regarded
as distinct from estuaries. Such water bodies do not really fulfil the normal functions of an estuary
(Harrison et al. 1994, Harrison et al. 2000; Whitfield 2000) Estuaries are currently defined in South Africa
in the following ways:
An estuary is considered to be a partially enclosed, permanent water body, either continuously or
periodically open to the sea on decadal time scales, and extending as far as the upper limit of tidal action
or salinity penetration. During floods an estuary can become a river mouth with no seawater entering the
formerly estuarine area, or, when there is little or no fluvial input, an estuary can be isolated from the sea
by a sandbar and become a lagoon or lake which may become fresh or hypersaline. (National Biodiversity
Assessment 2011: Estuary Component; van Niekerk & Turpie 2012)
or
An estuary’’ means a body of surface water that has at least one of the following properties (a) it is part
of a water course that is permanently or periodically open to the sea; (b) a rise and fall of the water level
as a result of the tides is measurable at spring tides when the water course is open to the sea; (c) the
salinity is measurably higher as a result of the inﬂuence of the sea (ICM Act 24 of 2008).
Or
In international literature, an estuary is defined as a semi-enclosed coastal body of water which has a
free connection with the open sea and within which sea water is measurably diluted with freshwater
derived from land drainage (Cameron & Pritchard 1963; Pritchard 1967; Elliott and McLusky 2002; Turpie
et al. 2012
The Swartlintjies fulfils the conditions of an estuary in that it is sometimes open to the sea, has a
freshwater input, and there is a clear difference in the salinity of the water relative to fresh water inputs
from higher up in the catchment but it may not be a permanent water body. The issue of functionality is
differentiator between this estuary and the estuaries of the other provinces of South Africa. The
Swartlintjies is very seldom connected to the sea and thus there is a very limited exchange of biological,
chemical and physical elements with the sea, and the hyper-salinity that develops in the estuary
precludes the survival of almost all forms of life within the estuarine environment. In addition, the water
body that forms the estuary may dry up completely at times. As a result of this very limited biodiversity
1

and the strict access control (see below) there are minimal extractive resource use pressures on the
estuary.
The Northern Cape Provincial Department of Environment and Nature Conservation is the management
authority responsible for management of the terrestrial and coastal environment of the Northern Cape,
but the Swartlintjies estuary and a considerable portion of the Swartlintjies River lie within a diamond
mining concession formerly controlled by De Beers and now ceded to a joint venture called consisting of
Transhex and West Coast Resources. Thus there is little in the way of management control that
Provincial, District or Local management agencies can accomplish within diamond mining concessions
since access to the area is strictly limited to diamond mining personnel. Pressures on the estuary
emanate mainly from mining activities and their impact on the geography, geology and geo-hydrology of
the Northern Cape coastal zone. However, agricultural activities in the catchment must also impact on
the freshwater flow and sediment regime of the estuary.
Given the limited estuarine functionality of the Swartlintjies, the question can legitimately be asked why
a management plan for the system should be developed. In this respect it is very useful to note the
comment of Harrison et al. (2000). They make the point that much of the knowledge relating to estuaries
is derived from a limited range of estuarine system types and that a river dominated estuarine system is
not by definition less valuable or more degraded than a tide dominated system and nor is an open system
more valuable and less degraded than a closed system. In many instances these systems are behaving
in a predictable manner for a type of estuary and it is a mistake to think that the perfect estuary is one
with a wide and permanently open mouth, a large tidal bore, deep middle reaches and beautifully clean,
clear water. Management strategies must recognise the wide range of estuary types and must be based
on management targets for each estuary. Some estuaries may be more important than others in terms
of their value for fish stocks, their biodiversity and habitat diversity, or their contribution to nutrient input
into the ocean, but each type of estuary and including effective “non-estuaries” deserves a management
strategy based on its own geo-morphological and ecological functioning (see Harrison et al. 2000).
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Hondeklip Bay

Figure 1. Location of the Swartlintjies estuary in the Kamiesberg Local Municipality within the
Namakwa District Municipality.
1.2 Purpose of the Situation Assessment
This report comprises the Situation Assessment Report as defined in the National Estuarine Management
Protocol. The structure and purpose of the Situation Assessment Report is outlined in the Guidelines for
the Development and Implementation of Estuary Management Plans. The Situation Assessment
documents all the known information relating to an estuary for which a management plan is being
prepared. The Situation Assessment Report is designed to provide a sound understanding of the estuary
documenting existing conditions and describing processes, drivers and response of the estuarine system.
Thus the Situation Assessment report provides an understanding of the abiotic and biotic components of
the estuarine system, the social and cultural context within which the estuary operates, the current state
of the estuary, the pressures impacting on the estuary, the goods and services that the estuary provides
and the legislative instruments relevant to the management of the estuary and its surrounds. The
Situation Assessment report is thus the principal reference document for the estuary. The report also
serves to highlight any information gaps that might exist in the knowledge necessary to understand
estuarine function and implement management planning in the estuary. This document will form the basis
for the development of a vision and strategy for the management of the estuary in a participatory
process involving all the relevant stakeholders.
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1.3 Structure of the Report
The Situation Assessment Report conforms to the structure outlined in the Guidelines for the
Development and Implementation of Estuary Management Plans. Post-Introduction, the report describes
the catchment characteristics of the Swartlintjies river and estuary including the geology of the Northern
Cape, the climate and the quaternary catchment run-off. The Ecological functioning of the estuary is
detailed in terms of both the biotic and abiotic components and the current ecological status is outlined.
The Goods and Services provided by the estuary both locally and in the broader context of the general
marine environment are detailed as well as the potential impacts on the estuary. The report describes
the socio-economic context of the Namakwa and Kamiesberg municipalities and the way that these
factors might impact on the management of the estuary. Finally, the report describes the legislative
context within which estuary management takes place with respect to both local and district municipal
planning as well as broader national planning frameworks. Detailed information such as species lists are
presented in a series of Appendices at the end of the report.
1.4 Approach and Methodology
The requirement for Estuarine Management Planning is detailed in the Integrated Coastal Management
Act. The Integrated Coastal Management Act outlines a National Estuarine Management Protocol and
the requirements for estuarine management plans. The Protocol was gazetted in 2013. The Protocol sets
out to promote the effective cooperative governance of estuaries by means of a legal and institutional
framework that will provide broad alignment on a regional scale. The focus is on statutory provisions for
cooperative governance, taking into account current principles, policy, legislation, regulations and
practice. The Protocol further identifies the need for the development of estuary specific
management plans, and provides guidance on the process, requirements and structure of estuary
management plans. Key steps in the process are
 Develop a Situation Assessment or State of Knowledge report that documents all available
information relating to the estuary - Bio-physical, Geographic, Socio-economic, Ecological,
Conservation, Institutional, Legislative and Management issues, as well as spatial and
developmental aspects of the estuary.
 Develop a Management Plan for the estuary that addresses management related issues outlined
in the Situation Assessment.
 Obtain the approval and adoption of the Management Plan by the MEC.
 Gazetting of the Management Plan
Public Participation Process
Public Participation is a necessary element of the estuary management planning process. The Public
Participation Process is guided by Section 53 of the ICM Act and requires the input of stakeholders at
each stage of the estuarine planning process. Minutes of the meetings that formed the Public Participation
process are contained in Appendix 6.
Development of an Estuary Management Plan (EMP)
This comprises the development of a vision for the estuary, the defining of a suite of management
objectives to achieve the vision, and the documentation of the activities and strategies to achieve the
objectives. Management objectives would typically address the following: conservation, social issues,
4

land-use and infrastructure development, water quality and quantity, exploitation of living resources, and
any other activities that will be required to maintain and or improve the condition of the estuary.
Development of monitoring plans
This requires the development of detailed monitoring plans to assess the progress towards the
implementation of the estuary management plan.
Institutional arrangements
Details of the institutional capacity and arrangements required for managing different elements of the
EMPs must also be documented.

2. CATCHMENT CHARACTERISTICS
2.1 Geology and Geo-morphology
The geology of the 40 km wide coastal plain is dominated by Mesoproterozoic Namaqua-Natal
Metamorphic province gneisses that are covered by Neogene to Quaternary marine and aeolian deposits
(Figure 2a & b). The sediments of the Swartlintjies Estuary and surroundings are derived from these
sequences and are locally known as the Koignaas Complex (Heinecken, 1980). Aeolian sands cover
80% of the coastal area to about 40 km inland. Remnants of Neoproterozoic rocks of the Gariep
Supergroup occur intermittently but probably represent less than 5% of the rocks in the area. The basic
crustal structure is dominated by NE to N striking, variously dipping ductile foliations with intermittent
subvertical ductile shear belts produced under mid-crustal conditions some 1100 Ma ago. These
structures are cut by NNE striking tholeiitic dykes of the Gannakouriep Suite that became
metamorphosed to subvertical bands of amphibolite during the Pan-African Orogeny that ended some
500 Ma ago. This dyke swarm is cut by north–striking brittle ductile shear zones and quartz-veined faults
formed during sinistral, transpressional shortening of the crust during the late Neoproterozoic, and
subsequent orogen-parallel extension. The latter shears are in turn cut by NNW to NW striking brittle
Mesozoic faults formed during the opening of the South Atlantic Ocean and by a NE striking joint set
related to oceanic transforms. All of these faults are subvertical (information from SRK 2007b).

5

Figure 2a. Geology of the Northern Cape between Kleinzee and Hondeklip Bay (SRK 2007b)
The coastal plain on which the Swartlintjies river and estuary are located is generally flat and consists
of dune fields, which slowly elevate from sea level to about 20 metres above mean sea level (amsl)
towards the escarpment. Gradients are between 1:75 near the coast and 1:25 approaching the
escarpment. Active dunes occur about eight km further north along the coast and five km inland from the
mouth of the estuary (Low and Desmet, 2007). The coastline on either side of the estuary consists of a
virtually unbroken line of wave cut rocky platforms and exposed rocky headlands of approximately 50 to
100 m wide with very little outcrop on the coastal plain (Jackson and Lipshitz 1984; Arcus Gibb 2008 1
&2). Small fine grain sandy beaches intersperse long stretches of rocky shore for many kilometres north
and south of the estuary.
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Figure 2b. Geological legend for Namaqualand (see Figure 8a).
2.2 Soils
Soils in the Swartlintjies catchment are made up mainly of well drained unconsolidated red and yellow
sandy soils with high base status. The distribution of the various soil types in the catchment is shown in
Figure3. Soils are generally quite shallow and underlain by hard rock and lime may be present in many
7

areas of the landscape. These soils are loose and easily eroded by both wind and water flow. Inland on
the escarpment sandstone and quartzite rocks are found (SANBI GIS and SRK 2007 b).
The thin overlying dune sand inland of the estuary is mostly semi-consolidated and vegetated with odd
patches of un-vegetated calcrete, calcretic sand and basement outcrop (Arcus Gibb 2008).

Figure 3. Soil types of the Swartlintjies River Catchment. Note that only soil types occurring within the
catchment boundary are explained in the legend (Source: Biodiversity GIS SANBI, Online Map viewer
2016).
2.3 Climate, Flow and Flooding Characteristics
Average temperatures in the Hondeklip Bay area are moderate and range from 13-31°C in summer and
8-23°C in winter (Figure 4). The cold ocean current tends to keep coastal air temperatures moderate
although Berg wind (offshore) conditions occur occasionally and result in very dry hot conditions. At the
coast banks of morning sea-fog frequently develop, which dissolve around midday.
Namaqualand is classified as semi-desert because it has an annual rainfall of less than 200 mm. In parts
of the region and particularly along the coast the mean annual rainfall is less than 100 mm. The
catchments of the Swartlintjies all experience about 100 mm of rainfall per annum (Table 1). The cold
Benguela current flowing northward along the coast is partly responsible for dry weather conditions, as
air over the cold water absorbs only small amounts of moisture. Thus rain clouds rarely form and even if
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there is moisture in the air there is no significant inland escarpment which would force moisture laden air
upwards, causing it to cool and release its moisture. On average, the Swartlintjies Estuary experiences
highest precipitation levels from April-August (Figure 4). However, the average number of rainfall days
is not much higher in winter, indicating that rainfall events are episodic rather than constant (Figure 5).

Figure 4. Average high/low temperature and rainfall patterns for Hondeklip Bay, calculated over
the period from 2000-2012 (World Weather Online, 2016).
The coastal area experiences a high frequency of strong winds (> 10 m/s) originating from the south and
south-southeast. Strong winds occasionally occur from the west and northwest. Calm wind conditions
occur for approximately seven percent of the time. The surface wind character is summarised in the wind
roses below (Figure 5).
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Figure 5. Wind roses for the Koiingnaas monitoring station, used to infer wind patterns for
Hondeklip Bay (Burger, 2007).
A deeply incised river bed in the upper catchment, the presence of layers of silt and organic sludge and
the braided channels of the river course indicate that strong flow and erosion occurs when the river comes
down in flood (Heinecken 1981). As is the case with other west coast rivers, the Swartlintjies is young in
geological terms and is fast flowing when in flood. Such floods cause considerable erosion and the river
is expected to deposit its silt load in the coastal flood plain (RSA Department of Technical Services 1975;
Heinecken, 1981; See also Figure 11).
2.4 Catchment and Runoff
The Swartlintjies River that feeds the estuary lies within both the Kamiesberg and Nama Khoi Local
Municipalities (part of the Namaqua District MunicipalityError! Reference source not found.) in the
Northern Cape Province. The river originates in the escarpment between Springbok and Kamieskroon
and flows southwest through Koingnaas before it enters the Atlantic Ocean. The total catchment covers
approximately 1753 km2 (RSA DWA, 2009). The catchment of the Swartlintjies river forms part of the
Orange River Catchment Management Area and is comprised of three quaternary catchments, namely
F40B, F40C and F40D (Figure 6). Mean Annual Runoff from the entire Swartlintjies catchment is 1.3 Mm3
(RSA DWA 2009). Catchment characteristics are described in Table 1. The catchment is bordered by the
western slopes of the Kamiesberge, with the upper and middle reaches being situated within and
alongside the Namaqua National Park. On the coastal plain the Swartlintjies River is fed by a network of
smaller unnamed tributaries. The total length of the river is 70 km long (Heinecken, 1981; Phalane, 2016).
10

Table 1. Characteristics of the three quaternary catchments that feed the Swartlintjies river.
Catchment
Area (km2)
Mean
Annual
Mean Annual
Precipitation (mm)
Runoff
(106m3)
F40B
404
130
0.2
F40C
608
173
0.9
F40D
741
123
0.2
Total
1753
426
1.3
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Figure 6. The catchment area (in light blue with dotted boundary) of the Swartlintjies River and its tributaries (Source: Biodiversity GIS Online Map viewer 2016;
DWA 2009). The Swartlintjies River and its tributaries drain three quaternary catchments (F40B, F40C, F40D).
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3A. ECOLOGICAL FUNCTION AND STATE OF THE ESTUARY - ABIOTIC FEATURES
3A.1 Estuarine Functional Zone
It has been stated above that the Swartlintjies Estuary is not considered a functional estuary (Harrison et
al. 1994, Harrison et al. 2000; Whitfield 2000), and it was classified as an ephemeral river outlet in the
NBA Estuaries report (Van Niekerk and Turpie, 2012). If the Swartlintjies coastal water body or lagoon
is simply defined as an ephemeral river outlet, the extent of the management unit for this management
plan would be very small and meaningless and generally not practically implementable. However, during
a site visit on 22nd June 2016 Anchor Environmental observed the presence of recent and bleached dried
kelp 500 m upstream of the seaward end of the lagoon. In the course of a site visit on 26th August 2016
FieldWork found numerous gastropod and bivalve mollusc shells as well as cephalopod cuttlebones on
the edges of the lagoon and the inner parts of the floodplain as well as kelp plants 500 m upstream of the
mouth. The Estuarine and Coastal Research Unit (ECRU) survey on 16 October 1980 also records the
presence of kelp 500 m upstream of the river mouth. Thus there is a strong indication that seawater
probably penetrates the lagoon fairly frequently at spring tide and when seas are high. For South Africa’s
estuaries, the Estuarine Functional Zone (EFZ) is defined by the 5 m contour above mean sea level
(MSL), and includes the open water area, estuarine habitat and floodplain (SANBI GIS National Estuaries
Layer; See Figure 7). The upstream boundary of the estuary is considered by SANBI to be the limit at
which tidal action is evident at spring tides when the estuary is open to the sea, or the point at which
salinity is measurably higher as a result of the sea’s influence. Because there is are reasonably good
indications that the Swartlintjies estuary is not simply an ephemeral river outlet, the extent of the estuary
was defined according to the 5 m contour above mean sea level (i.e. the EFZ; Figure 7).
3A.2 Channel Morphology, Mouth Dynamics and Sedimentation
Topography
In the lower reaches of the Swartlintjies, as it approaches the seashore, the riverbed forms two extended
meanders before widening out into a lagoon approximately 500 m long and 100 m wide at its widest point.
An extensive network of braided flood channels is evident at the head of the estuary (Figure 7) and this
is indicative of episodic floods in the past (Heinecken 1981). Inland of the lagoon the floodplain widens
to a width of about 400 m and extends for at least 1 km inland of the head of the lagoon (Figure 8 A;
Figure 9 D). The flat riverbed is flanked by low-lying, sparsely vegetated dunes (Figure 9 C & D). After
rainfall stagnant pools and water in narrow channels extend up to approximately 980 m upstream above
the head of the lagoon (Figure 8 B). In August 2016 these pools were not present but the muddy sediment
at the head of the lagoon indicated the recent presence of water (Figure 11 C & D). At the top of the
seashore (the back beach area) the flood plain constricts to about 30 m and then widens again into a
broad (60 m) flat floodplain on the beach that opens in a north-westerly direction into a small bay (Figure
10 B & C). Low hummock dunes can be found south of the flat sandbar (approximately 0.5 m above
Mean High Water Spring tide level; (Heinecken, 1981) that separates the river outlet from the sea (Figure
10 B).
The seaward end of the Swartlinjies estuary consists of a wide north-west facing beach with a wide
floodplain extending about 200 m to the sea shore and facing in a north-westerly direction. The form of
the beach appears to vary with time. At the time of the current site visit (August 2016) the beach was
relatively flat and consisted of fine grained sands (Figure 10 A). When the ECRU visited the area in 1981
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they recorded the shoreline as consisting of a steeply shelving terraced beach. The berm that barricades
the estuary

Figure 7. Aerial view of the Swartlintjies Estuarine Functional Zone (EFZ) which includes all the floodplain
to the 5 m contour line. The EFZ has been used as the management unit for the estuary throughout this
report.
from the sea is currently about 80 - 90 m wide but this width will vary as the level in the lagoon changes.
The bay into which the estuary opens is hook shaped, about 1.1 km in length, and is bounded on either
side by wave-cut rocky platforms (Figure 7). At the northern end of the bay open-cast mining is taking
place on the edge of the shore and slime dams have been constructed on the shoreline. A triangular
dunefield of transverse barchanoid dunes fan out northwards from the river mouth for a distance of
approximately 1,6km. Parts of the barchanoid dunes to the north of the mouth were removed permanently
during trench excavation in the past. The barchanoid dunes were not vegetated at the time of the ECRU
survey in 1980 but have subsequently become vegetated with Namaqualand Seashore Vegetation. The
dune-plume to the north of the Swartlintjies mouth and its present configuration has been attributed to
changes in sea-level and subsequent movements of the river mouth sediment source.
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Figure 8. In June 2016 there was a continuous water body extending from the mouth 480 m inland (A).
Further upstream (1 km) pools of water appeared to be stagnant and eutrophic (B). Photos AE.
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Figure 9. The river channel is shown by the red saltmarsh vegetation (Sarcocornia natalense and
Sarcocornia pillansii) (A & B). Mining spoil dumps indicate the extent of habitat disturbance in the general
area. (A). Transitional vegetation with a mix of saltmarsh and shrub can be seen on elevated ground (C).
View of the river bed upstream of the existing water body (D). Photos AE & FW.
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Figure 10. The beach barrier between the estuary and the sea is wide, fine grained and gently sloping
(A). The flood plain between the mouth and the estuary is un-vegetated and littered with shells and kelp
fronds that wash into the estuary during overtopping (B & C). On the northern bank of the estuary two
trenches have been dug and remain filled with water the surface of which is partially covered by
filamentous algae. Old rusting mining plant has been dumped in the trenches (D). Photos FW.
Sediments
At the mouth of the lagoon at the level of the back beach, a 1 cm salt crust covered grey riverbed sand
mixed with black organic sludge. Particle size analysis of the sediment showed that sand was coarse and
poorly sorted at the mouth, suggesting the presence of marine sediments that were transported into the
lower estuary by spring tides. At the head of the lagoon about 500 m inland, the sand was mediumgrained and sorted moderately and a further 400 m upstream it was poorly sorted (classification according
to Forbes and Demetriades 2003). The organic content (measured as Total Organic Carbon) of the
riverbed sand underlying the water bodies is high along the entire floodplain with an average of 11.1±1
% (data Anchor Environmental June 2016). It is generally accepted that organic content > 4% is indicative
of a eutrophic system (Forbes & Demetriades, 2003). Heinecken (1980) also described a black organic
sludge near the surface of the dry river bed, although this was covered by a thin layer of light grey fine
sand instead of a salt crust. A sediment core taken in the dry riverbed during the CSIR survey (1981)
showed that black organic sludge was separated by a thin layer of rust coloured fine sand and medium
to coarse grained sand at 6 cm and 44 cm depths, respectively. This black organic sludge overlaid fine
grey sand (Forbes & Demetriades, 2003; Figure 11 C & D).
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Figure 11. Patches of Sarcocornia perennis (A & B) and filamentous algae (B) on the water’s edge of
the estuary near the mouth. Sediments are muddy in the upper reaches of the estuary as a result of
previous flood events (C & D). Ostrich footprints can be seen in the mud (C). Photos AE & FW.
Trace metals
Trace metal levels in the estuary sediments were compared with guideline screening levels published by
The National Oceanic and Atmospheric Administration (NOAA), which cover a broad spectrum of
concentrations from toxic to non-toxic levels as shown in Error! Reference source not found.. The
Effects Range Low (ERL) represents the concentration at which toxicity may begin to be observed in
sensitive species. The ERL is calculated as the lower 10th percentile of sediment concentrations reported
in literature that co-occur with any biological effect.
The metal concentrations in the sediment collected at the Swartlintjies Estuary were all below the ERL
threshold, except for Cadmium at the head of the lagoon, which exceeded the threshold by 0.1 µg/g. It
was not only Cadmium that was elevated at this site. All of the trace metals that were assayed at this
site were elevated, indicating that this location acts as a trace metal sink (data Anchor Environmental
June 2016).
It is unlikely that the high metal levels occur as a result of point source pollution, but rather as a result of
accumulation over time. Due to the obstructions to freshwater flow within the lower catchment and the
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Estuarine Functional Zone the estuary has not experienced any significant floods for a long time. Such
floods would provide the mechanism to flush sediments, salts and trace metals to sea.
Manganese levels in the estuary are high. However, it has been shown that substrates along the west
coast of South Africa are naturally high in Manganese. Generally, the diamond mining industry does not
use chemicals for the processing of diamonds and is therefore not considered a major polluter of the
environment although mining operations can cause significant salinization as a result of the use of
seawater used for diamond washing.
Table 2. Metal concentrations in sediments collected at the mouth of the Swartlintjies estuary, 500 m
upstream of the mouth and 900 m upstream of the mouth (Data Anchor Environmental June 2016).
Metal
Effect Range-Low
Mouth of
500 m
900 m
(µg/g)
estuary
upstream of
upstream of
mouth
mouth
Arsenic
8.2
0.2
3.6
1.3
Cadmium
1.2
0.3
1.5
0.4
Copper
34
3.7
11.4
3.6
Lead
46.7
2.6
15.1
4
Mercury
0.15
34.6
138.5
34.6
Nickel
20.9
9.1
17.3
10.3
Zinc
150
12.5
67.6
14
Aluminium
0.79
3.58
1.48
Manganese
299
634.8
268.1
3A.3 Hydrodynamics
The Swartlintjies river and its tributaries have zero flow for more than 75% of the time (RSA DWA, 2009).
When rainfall in the upper catchment of the estuary results in water flow in the Swartlintjies river and its
tributaries, surface water almost certainly does not reach the mouth. The river bed of the Swartlintjies is
currently blocked by road bearing embankments in at least five places. Two roads on low embankments
cross the dry river bed 1 km and 2 km from the mouth and impede any potential river flow. The river bed
at this point is about 200 m wide. Another high (+15 m) road bearing embankment crosses the dry river
bed 2.8 km upstream of the mouth and has not made any meaningful allowance for water flow through
the embankment (Figure 12 A B & C). This is the main haul road in the mining concession area. The
latter embankment has three pipe culverts of about 1.5 m diameter that penetrate the embankment but
they are located at least 3 m above the river bed and have clearly been shifted around in some early
flood event. (Figure 12 B). As a means of allowing water flow in the river channel they are completely
useless. The river bed at this point is about 400 m wide These roads are used to transport mined gravel
from the open cast excavations in the southern region of the mining area to the plant at Koingnaas.
Further inland at 6 km and 6.5 km upstream of the estuary mouth another two roads have been built on
embankments that have simply been bulldozed into the river channel. There are pools of water either
side of the road but flow is limited to a trickle that passes through a partially buried pipe of about 30 cm
diameter (Figure 13). The downstream embankment carries the main Hondeklip Bay – Koingnaas road
while the upstream embankment carries what might have been an old Hondeklip Bay – Koingnaas road
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or a farm road. Thus surface freshwater flow into the Swartlintjies river is virtually non-existent and
consists only of the water falling in the catchment within 1 km of the coast.

Figure 12. The main haul road in the mining concession area (A). The road is 3 km upstream of the
estuary mouth. The road entirely blocks the river channel (A). Pipes to allow flow are placed many metes
above the river bed (A, B & C) The river channel upstream (C) and downstream are clearly demarcated
by the distinct floodplain vegetation.
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Figure 13. The road between Koingnaas and Hondeklip Bay crosses the Swartlintjies river about 9 km
inland of the estuary mouth. Road embankment almost entirely blocks river flow (A). Pools of water are
present on the upstream side (A). Only one partially buried small diameter pipe allows water flow (B).
Downstream flow is in a narrow rocky channel (C). Stagnation and signs of eutrophication are evident in
the upstream water body (D).
Water movement in and out of the Swartlintjies estuary itself is non-existent unless there has been
breaching of the berm by a flood event or by high seas and tides. Clearly there is over-wash of the sea
into the estuary at fairly frequent intervals (Figure 10 C) and this must provide seawater input into the
estuary but it is rare that the mouth is open to the sea allowing water flow out of the estuary and into the
marine environment. There appear to be times when the entire river bed is dry but local informants stated
that there was almost always water in the lagoon behind the beach berm. Historical images from Google
Earth seem to indicate that there is generally water in the lagoon but the river bed was dry at the time of
the ECRU survey in 1980. However, Heinecken (1981) indicated that the water table appeared to be
high. Two small excavated trenches on the northern side of the main lagoon contained water to an
unknown depth and were apparently originally used as a water storage facility from which water was
pumped inland to the Koingnaas mining operations. They are no longer used and at the time of the 2016
surveys, rusting mining plant had been dumped into one of the trenches (Figure 10 D). Both trenches
contained stagnant and eutrophic water at the time of the field surveys in June 2016 (Anchor
Environmental) and August 2016 (FieldWork). At the time of the ECRU survey in 1980, these trenches
contained water to a depth of 20 cm but the water was much deeper in 2016.
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De Beers Diamond Mining Company apparently bulldozed the mouth of the estuary open in August and
December 1978 to allow sea water to enter the estuary but the mouth closed again shortly after the
artificial openings. A further attempt to open the estuary to the sea was also made in 1980 (Heinecken
1981). Occasional floods have occurred in the Swartlintjies river over the last 30 years when there has
been exceptional rain in the catchment but flooding events are rare. There appears to subsurface
movement of water down the escarpment and into the river channels in the quaternary catchments (see
Geo-hydrology below) and this probably feeds the Swartlintjies estuary to some extent.
3A.4 Geo-hydrology and Groundwater
The geo-hydrological information was taken from SRK (2007b)
(i) Groundwater occurrence
Two types of aquifer occur in the Hondeklip Bay coastal area. These are 1) intergranular (primary)
aquifers in the unconsolidated sediments, such as riverbeds or surficial deposits and 2) fractured-rock
(secondary) aquifers in the fractures of the crystalline basement rocks. On a regional basis the hydrogeology of the area consists of a secondary aquifer within which groundwater is stored and transmitted
in hard-rock joints, fractures, voids and bedding planes within the sedimentary rocks of the region. This
system is classified as an intergranular fractured aquifer according to the Department of Water Affairs
and Forestry hydro-geological map series (DWAF, 1998). The groundwater yields anticipated from this
aquifer vary between 0.5 and 2 litres per second (l/s). Natural groundwater elevations within this system
typically vary from about 10 to 35 meters below ground level (mbgl).
(ii) Groundwater flow and depth
Regionally groundwater flows towards the coast but locally the flow originates from the watersheds and
flows towards the channels of the Swartlintjies River and its tributaries. According to DWAF’s
Groundwater Resource Assessment Phase 2 project (2005), the average groundwater depth in the
quaternary catchment F40A is approximately 48 mbgl.
(iii) Groundwater quality
The Hondeklip Bay - Swartlintjies area is classified as a poor aquifer region, (DWAF 1995). Yields are
low to negligible (0.1-0.5 l/sec) and the water quality is poor (between 70 and 1000 mS/m. This is not
potable water.
3A.5 Water Quality
The Swartlintjies estuary was dry during the ECRU Survey that was carried out in October 1980 so no
water sampling could be undertaken. Thus the water quality data collected by Anchor Environmental in
June 2016 represents the first record for the Swartlintjies Estuary.
Hypersaline conditions were present along the entire length of the estuary to about 900 upstream of the
mouth and the limit of the EFZ with conductivity ranging from 147-172 mS/cm (+ 73 – 86 0/00 salinity;
Table ). The main cause of hyper-salinity is the regular intrusion of seawater into the lagoon during spring
tides and when there are big seas (ECRU 1980; Anchor Environmental site visit 2016; FieldWork site
visit 2016). Waves over-top the berm and wash into the riverbed and remain trapped behind the berm.
Subsequent evaporation leaves salts behind which steadily raise the salinity because there is very little
fresh water input into the estuary to dilute the salts. In addition, episodic floods no longer reach the estuary
22

as a result of the road embankments which obstruct flow in the lower catchment and the EFZ. Thus there
are no flushing events that might clear out accumulated salts and reduce salinities to levels tolerable to
most life forms. It should also be noted that generally, the Namaqualand area experiences higher
evaporation rates than precipitation, which naturally leads to the formation of salt pans (Heinecken, 1980;
RSA DWA, 2009). Any rain that falls will then carry salts from sediments outside the EFZ into the riverbed.
There is also the possibility that the abandoned slimes dam north of the estuary leach additional salt into
the riverbed (Error! Reference source not found.). A saltpan is present in the river bed below the
abandoned slime dam

Figure 14. Possible leaching of salt into the estuary from abandoned slimes dams to the north of the
EFZ.
Water temperature in the estuary gradually increased from the mouth upstream, although it must be noted
that the first reading was taken at the mouth in the late morning and the last reading in the upstream river
(9 km from the mouth) was taken in the late afternoon.
Dissolved oxygen was relatively high and did not indicate eutrophic conditions in the estuary lagoon,
although the sediments underneath the salt crust were classified as eutrophic based on the organic
content.
The water was slightly basic near the mouth (pH >7.3) and neutral in the upper estuary and in the river
(pH 6.6-7.3). The spatial variability can be attributed to the inverse relationship between temperature and
pH.
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Table 3. Water quality data collected by Anchor Environmental in the Swartlintjies Estuary on 22 June
2016
Site
Temperature Conductivi
Salinity
Dissolved
Dissolved
pH
0
(°C)
ty (mS/cm)
( /00)
oxygen (mg/l)
oxygen (%
saturation)
Mouth of
11.8
147
74
10.72
102
7.54
estuary
500 m
upstream
18.1
172
86
14.81
155.5
7.42
of mouth
900 m
upstream
17.6
166
83
10.64
106
7.33
of mouth
River (9
km from
48 TDS
18.0
67.9
11.88
125
7.25
the
mouth)
Due to the isolated situation of the estuary it is unlikely that pollution from sewage, pesticides or herbicides
occurs
3A.6 Air Quality and Noise
The air quality of the general area incorporating the Swartlintjies estuary is generally very good on
account of the rural character of the area and the general absence of development and settlements.
However, mining activities and vehicle traffic on the unsurfaced roads and tracks of the area generate
dust which is often spread widely because of the high frequency of strong winds.
The noise environment within the estuarine area is composed largely of natural sounds (birds, and
insects) but the intermittent noise generated by activities of mining plant and heavy duty vehicles is a
feature of the area.

3B. ECOLOGICAL FUNCTION AND STATE OF THE ESTUARY - BIOTIC FEATURES
3B1. Catchment Vegetation
The general vegetation types occurring in the Swartlintjies catchment and the Swartlintjies EFZ have
been documented by SANBI and are shown in Figure 15. The coastal vegetation in the immediate area
of the seashore consists of Namaqualand Seashore Vegetation. This vegetation type is only found in a
very narrow strip above the high tide zone from the Holgat river to just south of the Olifants river (Mucina
and Rutherford 2006). The vegetation type is relatively sparse composed of succulent hummock forming
and spreading dwarf shrubs and herbs and none of it is conserved in formally protected areas. Inland the
dominant vegetation type is Namaqualand Coastal Duneveld on the coastal plains and Namaqualand
Strandveld slightly further inland. Namaqualand Coastal Duneveld vegetation consists of dwarf shrubs
dominated by erect succulent shrubs and non-succulent shrubs. Spiny grasses also occur on semi-stable
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dunes. Namaqualand Strandveld consists of a low species rich shrubland dominated by many erect and
creeping succulent and non-succulent shrubs (Mucina and Rutherford 2006). In the inland regions of the
Swartlintjies catchment other major vegetation types that are found are:
Riethius Wallekraal Quartz Vygieveld
Namaqualand Inalnd Duneveld
Namaqualand Arid Grassland
Namaqualand Klipkoppe Shrubland
Namaqualand Sand Fynbos
See Figure10

Figure 15. Map of general vegetation types in the Swartlintjies River catchment and surroundings. The
first ten vegetation types are those found within the catchment boundaries (Source: Biodiversity GIS
SANBI Online Map viewer 2016).
3B.2 Vegetation in the Estuarine Functional Zone
The vegetation occurring in the Swartlintjies EFZ was ground-truthed by Anchor Environmental in the
course of a site visit in June 2016 and more detailed map of the vegetation distribution in the EFZ itself
is given in Figure 16.
A fan-shaped area along the shoreline and immediately adjacent the mouth of the estuary is colonised
by Namaqualand Seashore Vegetation. This vegetation type can be found on the dunes near the mouth
and extends as a thin band north and south of the estuary encompassing the beach and dune fields (note
that this excludes Namaqualand Coastal Duneveld Vegetation type Figure16). Seven species unique to
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this vegetation type have been identified to date (Appendix 2) At the estuary mouth, patches of
Sarcocornia perennis on slightly elevated beach sand were present. Their positioning thus avoided
inundation by regular penetration of the sea during spring tide (Figure 11 A & B). On the edge of the
water body near the mouth and further upstream filamentous algae were growing (Figure 11 B). The only
species found at the Swartlintjies Estuary which could be considered as semi-aquatic when water is
present in the system are the saltmarsh plants such as Sarcocornia natalense, Sarocornia pillansii and
Eragrostis sabulosa. The latter species was also present along the coast just above High Spring tide level
(Heinecken, 1980)
The riverbed and core of the floodplain provides suitable conditions for Arid Estuary Salt Marsh. Perennial
Sacrocornia natalensis and Sarcocornia pillansii dominated the main river channel on the floodplain,
where salt has accumulated over time (Figure 9 B Error! Reference source not found. A & B). Typically,
the vegetation form is mainly of low succulent dwarf shrub-land patches forming a mosaic with creeping
grassy mats (Mucina and Rutheford 2006). Away from the main river channels, less pronounced channels
could be found which were characterised by transitional vegetation with a mix of salt marsh species and
various shrubs types (Error! Reference source not found. A and Error! Reference source not found.).
A variety of succulent shrubs was found on ground that was slightly elevated (+0.5 m) relative to the old
channels. These shrubs included species such as Othonna cylindrica, Drosanthemum luderitzii and
Amphibolia rupis-arcuatae (Error! Reference source not found. & 18). Prior to mining activities in the
area and the blocking of the river channel by roads, the Swartlintjies river must have come down in flood
at reasonably regular intervals during episodic rainfalls, creating a braided flood plain with channels of
varying depths. These channels were then colonised during dry periods, creating a biodiverse habitat
that reflects the topographic mosaic of the floodplain (Figure 9 A-D; Figure 12 C & D). The episodic
flooding of the Swartlintjies River is thus an important ecological process for maintaining biodiversity of
the Swartlintjies EFZ.
Along the banks of the estuary there is a fairly wide transitional zone of mixed vegetation, and
Namaqualand Coastal Duneveld borders the slightly elevated areas above this transitional zone to the
north and south and Namaqualand Strandveld borders the transitional zone inland and to the north-west
(Figure 9 A B & C).
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Figure 16. Detailed map of the distribution of vegetation types in the Swartlintjies EFZ. (Data collected
by Anchor Environmental June 2016)

Figure 17. Plant species found in the Swartlintjies EFZ vegetation. Photos AE.
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Figure 18. Plant species found in the Swartlintjies EFZ vegetation. Photos AE.
Although the vegetation in the Swartlintjies EFZ is still largely intact, several areas, totalling about 18 ha
have been impacted by previous mining activities. North of the estuary mouth a large strip of barchanoid
dunes has been removed, while the northern portion of the EFZ has been fragmented by an old slimes
dam and by roads leading to and away from this area. The slimes dam may also have leached on the
western side towards the river channel, leaving only sparse vegetation behind (Figure 14). Old haul roads
and existing haul roads through the EFZ have also fragmented the habitat and damaged the vegetation
in places. A heavily mined and un-rehabilitated area to the south of the EFZ is badly eroded and provides
a source of sediment that erodes towards the EFZ during episodic rainfall events (Figure 3B). This
process has resulted in sparser vegetation on the edges of the EFZ immediately to the north of the mined
area.
A total of 36 semi-aquatic and terrestrial plant species from 15 families were identified within the
Swartlintjies EFZ to date (see Appendix 2 for species list). Leipoldtia sp. could not be identified to species
level with confidence. The growth form shows that it could be Leipoldtia frutescens, which is listed as
vulnerable on the Red List of South African Plants (SANBI, 2016c). Although all other species that were
identified are not listed on the Red List of South African Plants, three species are endemic to South Africa,
namely Limonium equisetinum, Chaetobromus involucratus subsp. Dregeanus and Eragrostis sabulosa.
The latter two species are important and unique to the Namaqualand Strandveld and Namaqualand
Coastal Duneveld respectively (Error! Reference source not found.). There are no trees in the
landscape.
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3B.3 Namaqua National Park
Many of the various Namaqualand vegetation types contribute to the spectacular spring flower displays
that draw visitors to the region from all over the world and provide a range of economic opportunities for
the area. It should also be noted that the Namaqua National Park is located partially within the catchment
of the Swartlintjies river and contains all of the vegetation types shown in Figure 15. The Park is part of
the semi-desert Succulent Karoo biome, one of the most unusual biomes in the world. This biome is a
biodiversity hotspot with the greatest biodiversity and the highest concentration of succulent plants of any
of the world's arid regions.
3B.4 Phytoplankton and Algae
During the ECRS survey in 1980 there was no water in the river bed and no sampling was undertaken.
However, Heinecken 1980 infers the presence of phytoplankton in the water of the two trenches on the
northern bank of the estuary because of the green colour of the water. However, the salinity in these
trenches was 85 ppt (ECRU survey) so the presence of phytoplankton is unlikely. At the time of the two
site visits in 2016, the water in the lagoon was hypersaline (74 – 86 ppt). and there was no evidence of
any phytoplankton production. There was also no evidence of the presence of benthic diatoms. The
ECRU survey in 1980 found pollen in the sediments of the floodplain. In 2016, filamentous algae were
present at the edges of the lagoon water near the coast, in the trenches on the northern side of the
floodplain and further upstream and the water appeared to be stagnant (Figure 8 B; Figure 10 D; Figure
11 B). Heinecken (1981) also recorded the presence of dense mats of filamentous algae in the trenches
on the northern side of the estuary. Under the current hydrological regime, hyper-salinity is almost
certainly the permanent state of the estuary and phytoplankton and zooplankton production are likely to
be negligible. Macroalgae (kelp) have been noted in and around the edge of the estuary and up to 900
m upstream of the mouth in all the surveys of the Swartlintjies (1980, June and August 2016). Kelp is
washed into the estuary during high spring tide and when big waves wash on to the seashore (Figure 10
C; Figure 11 B), and the breakdown of these macroalgae provides some nutrient input into the estuary.
3B.5 Zooplankton
Heinecken (1981) recorded the presence of two species of harpacticoid copepods and some unidentified
larvae in the water contained in trenches dug on the beach near the estuary mouth. Salinity in these
trenches was 38 ppt and thus virtually equivalent to sea water. Only specialised organisms can exist in
the extreme hypersaline conditions of the estuary (>75 ppt). Artemia, a genus of aquatic crustaceans
known as brine shrimp, are adapted to such conditions and were found in the water column during the
field visit by Anchor Environmental (June 2016).
3B.6 Benthic Macrofauna
No benthic macrofaunal invertebrates were found in the Swartlintjies estuary. Anchor Environmental
collected sediment cores to a depth of 30 cm at the mouth and 500 m upstream of the mouth and sieved
the contents through a 0.5 mm mesh and recorded nothing. The hyper-saline conditions and the uncertain
nature of the water body make the estuary an unsuitable habitat for al benthic organisms. However, it
should be noted that the remains of several marine invertebrate species were present at the mouth of the
estuary and on the damp sediments of the floodplain several hundred metres upstream of the mouth.
Numerous cephalopod cuttlebones were present in the water and on the shore at the mouth (Figure 19
C), and several gastropod species (limpets -Scutalastra argenvillei, S. granatina, S. granularis, whelks
– Burnupena spp. Nucella spp. and snails – O. variegata) as well as bivalve species (Aulacomya ater,
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Mytilus galloprovincialis and Choromytilus meridionalis) were present on the flood plain near the mouth.
These had clearly been washed in from the sea shore during berm overtopping events. All of these
species are present on the rocky shores adjacent to the mouth of the estuary (Heinecken 1981). A number
of otter shells (Lutraria lutraria) were found on the edge of the estuary about 300 m upstream of the mouth
(Figure 19 B). This species favours muddy sands and given the location of the shells it is possible that
these animals lived in the sediment of the Swartlintjies estuary at a time when hyper-salinity was not a
permanent issue. Small clam shells (Dosinia lupines orbignyi?) were also present at the same place and
they too occur naturally in muddy sediments (Figure 19 A).
During the ECRU survey in 1980, Heinecken (1981) found a hydrophilid beetle (Berosus spretus) at the
saline pools in the estuary. The bladder grasshopper (Pneumoridae) and a tenebrionid beetle were
collected in the vicinity of the estuary. Casts of the marine crabs Guinusia chabrus and Ovalipes
punctatus were found at the edges of the dry estuary, which were probably washed into the estuary by
the spring tide or when the mouth had been opened artificially at the beginning of the year. Dead
millipedes were found in the dry floodplain and in on the edges of the hypersaline water (Anchor
Environmental, FieldWork 2016).
3B.7 Fish
There are no records of fish from the Swartlintjies estuary. The ephemeral nature of the lagoon water
body, the very long intervals between mouth opening events, and the hypersaline environment when
water is present in the lagoon makes for extremely harsh living conditions for any fish species. Anchor
Environmental undertook beach seining in the water at the mouth of the estuary but recorded no fish.
Heinecken (1981) recorded mullet in the excavated trenches on the beach north of the mouth and these
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were apparently occasionally netted by De Beers personnel. The salinity in these trenches was similar to
sea water so the conditions were suitable for fish.
Figure 19. Otter shells (Lutraria lutraria; A), and small clam shells (Dosinia lupines orbignyi?; B) found
on the edge of the estuary about 300 m upstream of the mouth. A large number of cuttlebones (C)were
found at the edge of the estuary near the mouth. Photo FW.
3B.8 Birds
Twenty one bird species were recorded by Anchor Environmental and FieldWork at the Swartlintjies
Estuary and on the floodplain in June 2016 while Heinecken (1980) recorded 13 species (Appendix 3).
The water birds of the Swartlintjies Estuary can be divided into five taxonomic orders, the most speciesrich being the Charadriiformes, which include the waders, gulls and terns (Appendix 3).
In the winter months (2016 survey), a family of greater flamingos, avocets, black-winged stilts and
possibly also the Cape teals (omnivorous) were feeding on brine shrimp near the mouth (Figure xx). It is
apparent that when the estuary contains water, the hypersaline conditions produce a thriving population
of brine shrimp, which support a number of bird species. Hartlaub’s gull and kelp gull were resting on the
banks of the estuary, while an Antarctic tern and pied crow were also seen. Cape wagtails, white-fronted
plovers and the common-ringed plover were feeding in the mud and shallow water near the edges of the
water body. A number of passerines were also seen on the estuary banks and during a 30 minute transect
walk through the dry flood plain. These included, Cape long-billed larks, grey-backed cisticola,
bokmakierie and flocks of yellow canaries. Rufous-eared warbler and Karoo prinia were also frequently
heard on the flood plain. The common ostrich is present in the diamond mining security area and ostrich
footprints were seen in muddy parts of the upper estuary and the floodplain (Figure xx).
In comparison in summer (1980 survey) summer migratory waders, including sanderling and curlew
sandpiper, were present in large numbers at the estuary. Interestingly, the estuary was dry at the time of
the1980 survey and water was only available in the excavated trenches north of the estuary mouth

Figure 20. Birds including Greater
flamingos feeding on brine shrimp at
the Swartlintjies Estuary mouth (A &
B). Photos AE
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(Heinecken, 1980) and would have been too deep to provide feeding grounds for flamingos, avocets and
black-winged stilts.
3B.9 Mammals
No live mammals were seen in the EFZ during the field surveys of June and August 2016. However, the
tracks and faeces of several animals were found and identified where possible. The tracks and faeces of
a small antelope (Liebenberg, 2008) were found approximately 800 m from the mouth and in the dry
floodplain (Figure 21 A & B). These could belong to the steenbok (Raphicerus campestris; seen during
ECRU survey in 1980) or the common duiker (Sylvicapra grimmia; skull found during ECRU survey in
1980) as they commonly occur in the area. The tracks of medium sized antelope were found in 1980 and
it was confirmed that springbok (Antidorcas marsupialis) were present in the area.
The tracks of water mongoose (Atilax paludinosus) was found during all three surveys (Figure 21 C),
while porcupine tracks (Hystrix sp.) and a dassie skull (Procavia capensis) were only found in 1980. The
tracks in Figure 21 D best match those of the African civet, although the spoor lacks visible claw marks
(Liebenberg, 2008). The size (5.5 cm) and the shape (round front foot, oval hind foot) of the spoor match
the description in Liebenberg (2008). A small antelope skull was found about 250 m inland of the mouth
in August 2016. Domestic horse tracks (unlikely to be plains zebra in the area) were also found during
the June 2016 site visit. To date, 13 mammal species have been recorded within the Swartlintjies EFZ
surroundings (including Hondeklip Bay). Species and sources are listed in Appendix 4.

Figure 21. Dung and tracks of a small antelope (steenbok or duiker?; A & B). Tracks of water mongoose
(C) and possible tracks of an African civet (C) in the Swartlintjies EFZ. Photos AE.
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3B.10 Invasive Alien Species
There are no data or reports on aquatic or terrestrial invasive alien vertebrate or invertebrate species in
the area of the Swartlintjies estuary.
3B.11 Present Ecological Status of the Swartlintjies Estuary
Management history. The Swartlintjies Estuary has been situated within a strictly access controlled
Koingnaas mining concession area for quite some time and management of the estuary has been
minimal. In the past there appears to have been little consideration or understanding of estuarine function.
The Swartlintjies estuary ecosystem health is largely dependent on episodic flood events that maintain
biodiversity by shaping the topography of the floodplain. The estuary has not experienced a flood since
several roads associated with mining activities filled the riverbed at various points in the lower catchment
of the Swartlintjies River. As a result, the natural hydrological regime has been completely altered.
Trenches for water extraction have been dug on the banks of the estuary and on the adjacent beach.
Further, open cast mining operations have resulted in erosion, sediment input to the estuary and
salinization of the water body. For unknown reasons De Beers Consolidated Diamond Mines (DBCDM)
attempted to artificially open the mouth with bulldozers in 1978 and 1980. While the mouth closed
immediately after the two attempts in 1978, it stayed open for six months after it had been opened in early
1980. The altered flow regime in combination with the artificial opening of the estuary mouth is likely to
have permanently and artificially increased salinity in the soil. The regular input of seawater without any
ameliorating freshwater inflow results in salt build-up in the sediment when evaporation takes place.
Unless there is a major flushing event caused by a significant flood, the estuary will remain hypersaline.
Abandoned roads leading through the riverbed and slimes dams impacting on estuary health have not
been removed and continue to impact the estuarine function. Fragmentation of the ecosystem is
moderate and focused near the slimes dam in the northern EFZ and in the vicinity of roads cutting through
the EFZ. The Swartlintjies estuary is clearly not in a healthy state.
National priorities determined in the National Biodiversity Assessment (2011) provide recommendations
regarding the extent of protection required for estuaries on the South African coast, the recommended
extent of the estuary perimeter that should be free from development to an appropriate setback line, and
the preliminary Recommended Ecological Category (or recommended future health class) as required
under the National Water Act. The Swartlintjies estuary in not included in the list of estuaries that require
protection and it has not been evaluated in terms of its National Health Status and present or
recommended Ecological Category (van Niekerk and Turpie 2012). The estuary was also not listed in
the conservation importance rankings of the NBA 2004 (Turpie et al. 2004). Although the Swartlintjies
EFZ is not part of a formally protected area, the upper reaches of the river and its tributaries occur within
the Namaqua National Park (Figure 6). The Swartlintjies Estuary is not currently earmarked for
conservation. However, rehabilitation of this estuary by restoring flow to the lower catchment could have
major benefits to conserving biodiversity in the EFZ. Rehabilitation in the form of re-establishing flow
during episodic flood events could also contribute towards ensuring that endemic plant species such as
Limonium equisetinum, Chaetobromus involucratus subsp. Dregeanus and Eragrostis sabulosa remain
species of ‘least concern’.
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Despite the lack of formal recognition of any conservation status of the Swartlintjies estuary it is important
to take note of the SANBI biodiversity mining guidelines for the Swartlintjies catchment (Figure 22). The
Namaqua National Park is central to the entire Swartlintjies catchment and mining is legally prohibited in
this area. A considerable length of the Swartlintjies river and several of its tributaries are protected within
the Namaqua National Park. The river ecosystems of almost all the tributaries lying outside the National
Park and the entire coastal zone are listed as Highest Biodiversity Risk for mining while almost all of the
rest of the catchment is listed as of High Biodiversity Importance (Figure 22). Clearly, there is a need to
manage the Swartlintjies estuary in an ecologically responsible manner.

Figure 22. Biodiversity Mining Guidelines for the Swartlintjies catchment. (Source: Biodiversity GIS
SANBI Online Map viewer 2016).

4. ECOSYSTEM SERVICES
Ecosystems can be viewed as natural capital which contributes to economic production. They provide
goods, services and attributes, collectively known as ecosystem services that contribute to human welfare
(Barbier, 1994):
•
•

Goods are harvested resources, such as fish.
Services are processes that contribute to economic production or save costs, such as water
purification, provision of nursery areas for fish, input of nutrients into the marine environment.
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Attributes relate to the structure and organisation of biodiversity, such as beauty, rarity or
diversity, and generate less tangible values such as spiritual, educational, cultural and
recreational value.
The Millennium Ecosystem Assessment (2003) recently re-categorized the services obtained from
ecosystems as follows:
•

•
•
•
•

Provisioning services such as food and water;
Regulating services such as flood and disease control;
Cultural services such as spiritual, recreational, and cultural benefits; and
Supporting services, such as nutrient cycling, which maintain the conditions for life on earth.

The main types of ecosystem services that are associated with temperate South African estuaries are
listed in Table 4 (information from Anchor Environmental).

Attributes

Services

Goods

Table 4. Ecosystem goods, services and attributes based on definitions by Constanza et al. (1997) that
are likely to be provided by temperate South African estuaries (Turpie 2007).
Ecosystem Goods,
Services & Attributes

Description

Importance in
Estuaries

Food, medicines

Production of fish and food plants;
medicinal plants

High

Raw materials

Production of craftwork materials,
construction materials and fodder

Medium

Gas regulation

Carbon sequestration, oxygen and
ozone production,

Low

Climate regulation

Urban heat amelioration, wind
generation

Low

Erosion control and
sediment retention, soil
formation

Prevention of soil loss by vegetation
Low
cover, and capture of soil in wetlands,
added agricultural (crop and grazing)
output in wetlands/floodplains

Waste treatment

Breaking down of waste, detoxifying
pollution; dilution and transport of
pollutants

Medium

Refugia

Critical habitat for migratory fish and
birds, important habitats for species

High

Nursery areas

Critical breeding habitat, Nurseries
for marine fish

High

Export of materials and
nutrients

Export of nutrients and sediments to
marine ecosystems

High

Genetic resources

Medicine, products for materials
science, genes for resistance to plant
pathogens and crop pests,
ornamental species

Low
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Structure and composition

Species diversity and habitats
providing opportunities for
recreational and cultural activities

High

Goods and Services provided by the Swartlintjies estuary
4.1 Goods provided by the Estuary
The entire Swartlintjies EFZ is within the De Beers/West Coast Resources diamond mining concession
area. Access to the area is very strictly controlled. There are no fish or bait organisms in the estuary
because of the very high salinity levels. The estuary is too small, shallow and saline to support any fishing
or food and medicinal plant production. The general semi-desert environment is not conducive to the
production of materials of economic relevance. The goods provided by the Swartlintjies estuary are
minimal.
4.2 Services provided by the Estuary
Services provided by estuaries in general would generally consist of the contribution the estuary makes
as a nursery area, feeding ground or place of refuge for fish, the outputs the estuary might make to the
marine environment in terms of nutrients and sediments, the contribution the estuary might make in terms
of erosion control, sediment retention and waste treatment (Table 4).
Nursery function
The Swartlintjies estuary makes no contribution as a nursery area for fish, nor does it provide any refuge
areas or fish feeding grounds. The estuary is too saline to support any fish populations and the mouth is
too seldom open to provide any meaningful refuge area. However, the estuary clearly provides a feeding
ground for waders and a roosting area for birds in general but it is not known if birds breed in the area.
Habitat diversity of the estuarine system as a whole would have been higher if the episodic flooding
events that allowed re-vegetation of the braided floodplain channels had been allowed to continue.
Currently habitat diversity is very limited mainly because of the intensely saline environment of the estuary
and interference with the natural hydrology of the Swartlintjies river.
Outputs to marine zone
Traditionally, estuaries transport sediments and nutrients of terrestrial, riverine and estuarine origin into
the marine zone, where they contribute to marine ecosystem productivity. Generally, this is a more
important function for estuaries on the east coast of South Africa, where the marine environment is
nutrient poor, than it is for estuaries on the nutrient rich west coast. Universally there are very little data
on Mean Annual Runoff (MAR) at estuary level and the concomitant sediment or nutrient loads
transported into the marine environment (Turpie 2004). Mean annual runoff at catchment level is used as
a proxy for the amount of sediment and nutrients transported into the marine zone (Turpie 2004). Total
runoff from the Swartlintjies catchment is about 1.3 x 106 m3.y-1 . However, none of this reaches the
marine environment because of the channel blockages caused by mining roads. Thus the Swartlintjies
catchment provides no surface level nutrient input to the marine environment. However, it is possible that
there is some nutrient input into the sea by percolation through sub-surface sands.
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The Swartlintjies estuary plays a very limited role in terms of waste treatment, gas and climate regulation
and erosion control and as such provides very limited services to the environment in general.
4.3 Attributes of the estuary
The Swartlintjies estuary has very limited attributes. Because of the extremely saline environment,
biodiversity is very low and the impacted ecological functioning of the estuary means that habitat diversity
is low. The estuary itself and much of the surrounding area, both from the perspective of the vegetation
and the topography, has been impacted by opencast mining activities outside the EFZ and this has
reduced the aesthetic attraction associated with the estuary. In addition, access to the estuary is very
strictly controlled so there are no opportunities for recreational and cultural activities.

5. IMPACTS ON THE SWARTLINTJIES ESTUARY

The ecological functioning of the estuary has been very badly impacted by the construction of roads and
road bearing embankments through the EFZ and further upstream through the Swartlintjies river. These
structures effectively prevent any surface fresh water from reaching the estuary and thus limit the extent
to which the estuary can be flushed as well as reducing the extent of any allochthonous inputs into the
system. Prior to mining activities in the area, the Swartlintjies River came down in flood during episodic
rainfalls, creating a braided flood plain with channels of varying depths. These channels were then
colonised by plants during dry periods, creating a biodiverse habitat that reflects the topographic mosaic
of the floodplain. Episodic flooding of the Swartlintjies River is an important ecological process for
maintaining biodiversity of the Swartlintjies EFZ. This episodic flooding is currently prevented and this
has had severe negative impacts on the estuarine environment as a whole.
Groundwater almost certainly reaches the estuary as a result of rains in the catchment but this is
insufficient to flush the estuary to any meaningful extent. The regular incursion of seawater into the
estuary from overtopping of the berm, the high evaporation rates associated with the Namaqualand
region and the limited input of fresh water, combine to maintain a system that has prohibitively high
salinity levels. In addition, existing slimes dams upstream of the estuary and within the Swartlintjies river
catchment probably leach salts into the river during rainfall events (Figure 23). Further, rainfall carries
salty sediment from a small abandoned slimes dam in the northern part of the EFZ down towards the
river channel and has already impacted vegetation (Figure 14). The area to the extent of 2-3 km inland
of the estuary is marked by large mine dumps consisting of spoil from the open-cast mining process, and
there are many places where large scale soil removal has taken place and where exploratory open cast
mining trenches have been dug. When rains do fall the soils in and around these open cast mining areas
are very susceptible to erosion and there is evidence of such erosion in the areas to the south-east of the
Swartlintjies river (Figure 23). Erosion results in sediment deposition into the river channel. In the past,
water extraction from the trenches on the northern side of the estuary must have lowered the water table
in the EFZ and may have contributed to salinization of the estuary.
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Leaching

Figure 23. from the south-east and possible leaching of salts from slime dams in the north.

6. SOCIO-ECONOMIC CONTEXT OF THE SWARTLINTJIES ESTUARY
6.1 Population
The Swartlintjies estuary falls within the Namakwa District Municipality and the Kamiesberg Local
Municipality in the Northern Cape and the area is described as semi-desert. Thus living conditons are
harsh and population density in the entire area is low .Total population in the Kamiesberg LM is about 10
187 spread over 11 742 km2 (< 1 person/km2). The Coloured race group is the predominant race group
(86%). Almost 36% of the population is less than 19 years of age and 13% have achieved an education
to Grade 12 or higher. Population growth is negative. (Kamiesberg IDP 2015).
6.2 Surrounding Land use and ownership
The coastal areas of Kamiesberg LM are primarily used for diamond mining by De Beers Consolidated
Mines (Ltd). Thus the Swartlintjies EFZ and much of the lower portion of the Swartlintjies river are not
generally accessible to anyone other than diamond mining staff. De Beers have now sold a considerable
portion of their mining interests to a consortium made up of TransHex and West Coast Resources. The
latter group are currently re-establishing mining operations in the coastal zone. The town of Koingnaas
mainly houses the diamond mining industry staff while Hondeklip Bay is populated by a mixture of small
scale fishing families, local tourism operators and small scale diamond miners. The inland areas are
utilised mainly for farming. However, because of the low rainfall and semi-desert conditions, agriculture
is mainly limited to farming goats and sheep at low stock densities. Springbok is the largest town located
120 km northeast of Hondeklip Bay and the Swartlintjies estuary.
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6.3 Economy
Slightly more than 39% of the economically active segment of the population (15 – 65 years) of the
Kamiesberg LM was unemployed in 2011. Employment is in both formal and informal markets but clearly
unemployment is a major issue for the Municipality. The economy of Kamiesberg Municipality has
apparently declined since the unsustainable boom in 2008/9. There have been very few new
developments or initiatives recently. Younger memebers of the population leave the area to look for work
in the cities. The economy depends largely on seasonal tourism related to the Namakwaland spring
flowers, and on mining. Traditional small scale fishing activities that target lobsters (Jasus lalandii) and
several inshore linefish species provide an income and food security for a sector of the population in
Hondeklip Bay. However, the fishers are deeply unhappy with the mining sector and believe that pollution
and habitat disturbance resulting from minng activities have had a negative impact on resource availability
in the inshore region. In addition the fishing sector feels that lack of access to the coast as a result of
mining security is an infringement on their resource use rights.
The sectors with the most potential to alleviate poverty include agriculture, small scale manufacturing of
items of local interest, and tourism. A series of poverty relief programmes have also been funded by the
Expanded Public Works Programmes (EPWP) and SMME development. The Kleinzee/Koingnaas area
has recently been opened to limited tourism. As a result of the Strandveld area’s location within the
restricted diamond mining areas, it is relatively unspoilt and is therefore currently marketed as a tourism
destination by the De Beers group. The spring wild flower events draw visitors from all over the world and
there is definityle potential to grow this market. The current IDP has requested R7 million from DEA
towards for tourism development and the rehabilitation of environmentally friendly recreational parks and
there are also plans to employ environmental monitors, make the Hondeklip Bay port a better tourism
attraction and to develop Hondeklip Bay fisheries.
The Gini-coefficient, which measures the distribution of income and wealth in a country is 0.56 for
Kamiesberg LM. This indicates that Kamiesberg Municipality is still a relatively unequal society in terms
of wealth distribution. Income profiles for the Kamiesberg LM are shown in Figure 24

Figure 24. Monthly individual income profiles for the Kamiesberg Municipality (Kamiesberg IDP 2015)
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6.4 Tourism and Recreation Infrastructure
There is no tourism and recreation infrastructure in or near the Swartlintjies EFZ. However, tourism
related to the spring displays of Namaqualand wild flowers is an important economic generator in
Hondeklip Bay and in the Namaqualand region in general. Tourism related infrastructure, largely in the
form of rental accommodation and provisioning facilities, has developed in the town of Hondeklip Bay.
6.5 Cultural Heritage
Parts of the Namaqualand coast (north of Kleinzee) were surveyed by archaeologists from the UCT in
1991. The area was considered as archaeologically rich with no less than 46 Late Stone Age (LSA) shell
middens located within 200 m of the shore during a very short survey. It is highly probable that the
Swartlintjies – Hondeklip Bay coast is similarly rich in shell middens. The archaeology of the area appears
to be restricted to Late Stone Age middens with little evidence of earlier material found (Arcus Gibb 2008).
Namaqualand’s archaeological sites tend to be small in size, close to the surface and highly concentrated
along the coast. Although heritage and cultural resources are numerous, mitigation has been successfully
carried out on several hundred sites threatened by mining operations. The palaeontology of the coast
has not been studied although mine geologists have some informal knowledge of marine palaeontology
obtained from deep mining excavations in the area. There are no records of historical fish traps located
in the coastal zone but several shipwrecks are present between Kleinzee and Hondeklip Bay.

7. LEGAL AND INSTITUTIONAL ISSUES
7.1 Legislative background
This section provides an overview of legislation and policy applicable to management of estuaries in
South Africa and specifically to the Swartlintjies estuary. More details on the legislative framework for
estuary management including international and regional treaties and obligations, national policies and
laws, and provincial and local policies and legislation is provided in Taljaard (2007).
The South African Constitution is the supreme law of the land, and provides the legal framework for
legislation regulating environmental management in general. Section 24 of the Constitution states that:
"Everyone has the right:
a)
to an environment that is not harmful to their health or well-being; and
b)
to have the environment protected, for the benefit of present and future generations through
reasonable legislative and other measures that –
i)
prevent pollution and ecological degradation;
ii)
promote conservation; and
iii)
secure ecologically sustainable development and use of natural resources while promoting
justifiable economic and social development.”
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This lays the basis for environmental law in South Africa (Breen and McKenzie, 2001) and is a very
important justification for the wise use of estuarine biodiversity. Because they are not freshwater,
terrestrial or marine, estuaries have tended to be neglected in past legislation. However, the fact that
estuaries contain freshwater, terrestrial and marine components, and are heavily influenced by activities
in a much broader catchment and adjacent marine area, means that they are affected by a large number
of policies and laws. Although the C.A.P.E. Estuary Conservation Plan identified estuaries which should
be assigned Estuarine Protected Area (EPA) status (Turpie and Clark, 2007) there is still no specific legal
provision for declaration of Estuarine Protected Areas.
South African policy and law as pertaining to estuaries has been summarised in detail elsewhere (Smith
and Cullinan, 2000; van Niekerk and Taljaard, 2002) and only a brief summary of the most relevant
policies is given here (Table 5 and Table 6).
Estuary management falls mainly under three national government departments: (1) The Department of
Water and Sanitation, responsible for water resources and sanitation (2) the Department of
Environmental Affairs (DEA), responsible for land use and the coastal environment and (3) the
Department of Agriculture, Fisheries and Forestry (DAFF) responsible for marine living resources
(including estuarine resources). Environmental management in most instances is devolved to provincial
level through whichever provincial department is responsible for environmental matters. However,
management and conservation of the coastal zone and marine living resources are retained as a national
competency, responsibility residing with the DEA branch Oceans and Coast and the DAFF respectively.
In instances where provincial or local legislation are in conflict with national legislation, national legislation
prevails. At a local (municipality) level, municipal councils pass municipal by-laws, which must not be
conflict with provincial and national laws (Breen and McKenzie, 2001).
The Northern Cape Government has developed a Coastal Management Programme in terms of section
46 of the ICMA, which includes a suite of goals, objectives and strategies designed to achieve sustainable
coastal development in the Western Cape. These are closely aligned with the National Coastal
Management Programme and are organised within five themes:
•
Theme A: Governance and Capacity Building
•
Theme B: Our National Asset
•
Theme C: Coastal Planning and Development
•
Theme D: Natural Resource Management
•
Theme E: Pollution Control and Waste Management
A number of goals within each of these themes are of relevance to the management of the Swartlintjies
Estuary (Table 7). Coastal Management Programmes for the Namakwa District and Kamiesberg Local
Municipalities have not yet been developed.
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Table 5

Summary of national policies which affect water quality and quantity in estuaries in general, land use, development, conservation and
resource use in the estuarine environment. These are discussed in more detail below.

Water quality &quantity

White Paper (=
Policy)

Bill or Act (= Law)

Lead Agent

Implications

White Paper on
National Water
Policy for SA (1997)

National Water Act (Act
No 36 of 1998)

Department
of Water and
Sanitation
(DWS)

Defines the environmental reserve in terms of quantity and
quality of water; provides for national, catchment and local
management of water

White Paper on
Integrated Pollution
and Waste
Management for
South Africa (2000)

National Environmental
Management: Waste
Act (Act No 59 of 2008
as amended in 2014)

Provides a legal framework for a management approach which
Department
aims to achieve pollution prevention, waste minimization,
of
managing the environmental impacts associated with waste and
Environmental
pollution, remediating damaged environments and integrating
Affairs (DEA)
the management of various sources of waste.

White Paper for
Sustainable Coastal
Development in
South Africa (2000)
Operational policy
for the disposal of
land-derived water
containing waste to
the marine
environment of
South Africa (2004).
AND
National Guideline
for the Discharge of
Effluent from Land-

National Environmental
Management:
Integrated Coastal
Management Act (Act
No 24 of 2008 as
amended in 2014)

DEA and DWS
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Provides for the protection of the marine environment (including
estuaries, but in collaboration with the DWS in terms of the
NWA) from pollution originating from land-based sources, the
prevention and combating of such pollution, and the
determination of liability in certain respects for loss or damage
caused by the discharge of oil from ships, tankers and offshore
installations.

Land use & management

White Paper (=
Policy)
based Sources into
the Coastal
Environment

Bill or Act (= Law)

White Paper on
National Water
Policy for SA (1997)

National Water Act (Act
No 36 of 1998)

White Paper for
Sustainable Coastal
Development in
South Africa (2000)

National Environmental
Management:
Integrated Coastal
Management Act (Act
No 24 of 2008 as
amended in 2014)

Lead Agent

Implications

DWS

The NWA definition of a ‘water resource’ includes an estuary.
Reference to the term ‘watercourse’ includes rivers and
wetlands, and includes, where relevant, beds and banks. Riparian
habitats are the vegetated areas associated with watercourses
and are also protected water resources. All developments which
propose to utilise a water resource or that will physically affect
the river channel, banks or affect water flow must obtain a water
user licence from DWA. The Act defines permissible water uses,
describes the need for various authorisations in the use of water
and requires Catchment Management Agencies to develop
Catchment Management Strategies

DEA

The granting of coastal use permits for the purposes of
construction on the sea-shore or in the sea (previously
administered by DEADP in terms of the Sea-shore Act (Act NO21
of 1935).
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White Paper (=
Policy)

White Paper for
Sustainable Coastal
Development in
South Africa (2000)

Bill or Act (= Law)

Lead Agent

Implications

Environmental
Conservation Act (Act
No 73 of 1989 as
amended)

Department
of
Environmental
Affairs and
Development
Planning
(DENC)

Most of the provisions of this Act relevant to land use
management have been repealed by NEMA, apart from the
regulations past in terms of ECA Section 26 and associated
regulations for Sensitive Coastal Areas,

National Heritage
Resources Act (Act 25
of 1999)

South African
Heritage
Resources
Agency
(SAHRA)

Provides for management of national heritage resources
(including landscapes and natural features of cultural
significance, and for participation of communities in the
identification, conservation and management of cultural
resources.

National Environmental
Management:
Integrated Coastal
Management Act (Act
No 24 of 2008 as
amended in 2014)

Provides for integrated coastal and estuarine management in
South Africa, and sustainable development of the coastal zone,
defines rights and duties in relation to coastal areas; includes a
National Estuarine Management Protocol for South Africa, and
requires that estuarine management plans be developed and
implemented for all estuaries.

DEA

The Protocol is gazetted in terms of the ICM Act which requires
estuaries to be managed in a coordinated and efficient manner in
accordance with a National Estuarine Management Protocol. The
Protocol defines the format of estuarine management plans, sets
the standards of estuarine management and provides guidance
regarding how estuaries are to be managed and how
management responsibilities are to be managed.

National Estuarine
Management Protocol
of 2013.
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White Paper (=
Policy)

White Paper on
Spatial Planning and
Land-use
Management (2001)

Bill or Act (= Law)

Lead Agent

Implications

National Environmental
Management: EIA
Regulations of 2014

The requirement for environmental authorisation for certain
listed activities is described in terms of Section 24 of NEMA as
supplemented by Government Notice R982 (EIA Regulations) and
Notices R983, R984 and R985 which describe the listed activities
and level of EIA required in support of the application for
authorisation of any development.

Local Government:
Municipal Systems
Amendment Act (Act 7
of 2011)

White Paper on Spatial Planning and Land-use Management
(2001)
Municipality office bearers need to play a role in the
management of the estuary and estuarine planning must be
incorporated in the development planning of the municipality

Municipal Systems Act
of 2000

At local level municipalities are obliged to ensure that planning
and implementation are consistent with sustainable
development. Each local, metropolitan and district municipality is
required by the Act to develop an integrated development plan,
which is the primary planning instrument that informs and guides
all planning and development in a municipality.

Department
Spatial Planning and
of Rural
Land Use Management
Development
Act (SPLUMA) (Act 16 of
and Land
2013)
Reform

Aims to develop a new framework to govern planning
permissions and approvals, sets parameters for new
developments and provides for different lawful land uses in
South Africa. SPLUMA is a framework law, which means that the
law provides broad principles for a set of provincial laws that will
regulate planning. SPLUMA also provides clarity on how planning
law interacts with other laws and policies.
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Protected Areas, Including MPAs

White Paper (=
Policy)

Bill or Act (= Law)

Lead Agent

Implications

Mineral and Mining
Policy for South
Africa (1998)

Mineral and Petroleum
Resources
Development Act
(2002)

Department
of Mineral
Resources

Deals with environmental protection and management of mining
impacts, including sand and coastal mining.

Conservation of
Agricultural Resources
Act (Act 43 of 1983
(CARA)

DAFF

Identifies alien and invader plant species and provides for the
legal requirement for landowners to remove alien vegetation

National Environmental
Management:
Protected Areas Act
(Act 57 of 2003 as
amended in 2014)

DEA

Provides for the protection and conservation of ecologically
viable areas representative of South Africa’s biological diversity
and its natural landscapes and seascapes; and for establishment
of a national register of national, provincial and local protected
areas, describes the different types of protected areas that can
be declared which may also apply to estuaries. Also provides for
the management of protected areas, the requirement for cooperative governance in the declaration and management of
protected areas, and promotes the sustainable utilisation of
protected areas for the benefit of the people. Most recent
amendments of this Act (Act No 21 of 2014) make provision for
declaration of MPAs in terms of this Act, which was previously
regulated in terms of the MLRA.

World Heritage
Convention Act (Act No
49 of 1999)

DEA

Provides for the incorporation of the World Heritage Convention
into South African Law, and for the recognition and
establishment of World Heritage Sites in South Africa.

National Environmental
Management:

DEA

Provides for the protection of South Africa’s biodiversity,
including the protection of species and ecosystems in need of

White Paper on the
Conservation and
Sustainable Use of
South Africa’s
Biological Diversity
(1998)
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White Paper (=
Policy)

Bill or Act (= Law)

Lead Agent

Use of living resources

Biodiversity Act (Act No
10 of 2004 as amended
in 2013)

Implications
protection through the establishment of the regulatory body on
biodiversity – South African Biodiversity Institute. Also provides
for the control and eradication of alien invasive vegetation and,
to a certain degree, soil erosion management.

White paper on
Marine Fisheries
Policy for South
Africa (1997). AND
Policy for the small
scale fisheries sector
in South Africa
(2012)

Marine Living
Resources Act (Act No
18 of 1998 as amended
in 2014)

Department
of Agriculture,
Forestry and
Fisheries
(DAFF)

Provides regulating measures for the long-term sustainable
utilisation and protection of marine living resources and access
to exploitation, utilisation and protection of certain marine living
resources.

White Paper on the
Conservation and
Sustainable Use of
South Africa’s
Biological Diversity
(1998)

National Environmental
Management:
Biodiversity Act (Act No
10 of 2004 as amended
in 2013)

DEA

Regulates sustainable use of indigenous biological resources and
equity in bioprospecting.
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Land use planning

Table 6. Provincial and local government legislation applicable to the Swartlintjies Estuary

Act/Ordinance

Lead Agent

Implications

Municipal Ordinance
(N.Cape)

DEADP

Grants local authorities in the province of the Western Cape the power ‘to drain storm
water into any natural water course’.

Northern Cape Nature
Conservation Act (Act No
9 of 2009)

DENC

Provides for the sustainable utilisation of wild animals, aquatic organisms and plants and
implementation of SITES.

Northern Cape Spatial
Planning and Land Use
Management Act 16 of
2013.

Namakwa
DM.

To provide for the spatial planning, land use management and development of landin the
Northern Cape Province in a sustainable manner, by means of the coordination and
alignment of land use, land development policies, plans and
systems of all spheres of government through the development of a single spatial
structuring system, which ensures that sustainable development is developmental,
consistent, uniform, transparent and inclusive in nature

Northern Cape Planning
and Development Act
(Act 7 of 1998)

Namakwa
DM.

Serves to guide the administration of any spatial plans, policies, development objectives,
implementational programmes and projects administered by the MEC or other
competent authority

National Environmental
Management Act
(107/1998) » Northern
Cape Environmental
Implementation Plan (EIP
-2015-2020) (173 of
2015)

Namakwa
DM

Kamiesberg Municipality
Spatial Planning and Land
use By-Law, Northern
Cape Province

Kamiesberg
LM

Regulates Spatial Planning and Land Use Management within the Local Municipality.
Concerned with urban and township planning and the processes to be followed with
regard to subdivisions consolidations re-zoning changes of ownership etc.

48

49

Other
relevant Bylaws

7.2 Land use planning, Development planning and the Management of estuaries
There are a number of legislative instruments that apply to land use planning, the management of
estuaries in general and the environment within which the Swartlintjies estuary is located. These have
been summarised below
Integrated Coastal Management Act (24 of 2008)
ICMA provides for a system of integrated coastal and estuarine management in South Africa, including
norms, standards and policies to promote the conservation of the coastal environment and to ensure that
the development and use of the coastal zone is socially and economically justifiable and ecologically
sustainable. The Act provides for the establishment of a coastal protection zone to facilitate
management, regulation and use of land adjacent to coastal public property (defined as all land below
the high water mark including that in estuaries and the admiralty reserve), or that plays a significant role
in the coastal ecosystem. The coastal protection zone extends to a distance of 100 m inland from the
high tide mark in areas zoned for residential, industrial or commercial land use and 1 km for public land
and land zoned for agricultural use. The Coastal Protection Zone also includes any sensitive coastal
areas, as defined in terms of the Environment Conservation Act (Act 73 of 1989). (Note: The coastal
protection zone is not currently relevant for the Swartlintjies estuary but it might be if access to the estuary
was restored). The purpose of the Coastal Protection Zone is to:
I.
Protect the ecological integrity, natural character, and the economic, social and aesthetic value
of the neighbouring coastal public property;
II.
Avoid increasing the effect of natural hazards;
III.
Protect people and economic activities from risks and threats which may arise from dynamic
coastal processes such as wave and wind erosion, coastal storm surges, flooding and sea level
rise;
IV.
Maintain the natural functioning of the littoral zone
V.
Maintain the productivity of the coastal zone; and
VI.
Allow authorities to perform rescue and clean-up services.
The Act also provides for the establishment of coastal management lines and coastal access land.
Coastal management lines are designed to protect or preserve the coastal protection zone and enable
national government to prohibit or restrict development or construction activities seaward of the line. The
establishment of coastal management lines is a provincial responsibility but the MEC can only declare
such management lines after consultation with municipalities and interested and affected parties.
Up until the promulgation of the ICM Amendment Act (Act No. 36 of 2014), Section 3.1 of the Sea-shore
Act (Act No. 21 of 1935) remained in force and required that a lease be obtained from the relevant
administering authority before commencing construction activities on the sea-shore (the land between
the low water and high water marks) or in the sea. Coastal leases and concessions regulated in terms
of Section 3.1 of the Sea-shore Act were repealed and replaced with coastal use permits administered in
terms of the ICMAA with the lead agency being the DEA. No guidelines for the evaluation of applications
for coastal use permits are currently available.
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Municipal Systems Amendment Act (2011) and IDPs.
Development in the coastal zone will be strongly influenced by the planning that has to take place in
terms of the Municipal Systems Amendment Act (2011). Under this Act, all municipalities have to
undertake an Integrated Development Planning (IDP) process to produce integrated Development Plans
(IDPs). These plans are the principal strategic planning instrument which guides and informs all planning,
budgeting, management and decision-making in a municipality for a five year period. The development
of an IDP is a very interactive and participatory process which requires involvement of a number of
stakeholders. The process involves identifying a vision, objectives and strategies followed by the
identification of projects to address the issues. Every municipality is required to produce an indicative
plan, called a ‘Spatial Development Framework (SDF)’, showing desired patterns of land use, directions
of growth, urban edges, special development areas and conservation-worthy areas. It must also produce
a scheme, called a ‘Land Use Management System (LUMS)’ recording the land use and development
rights and restrictions applicable to each erf in the municipality (see Table 6). The plan should be flexible
enough to accommodate changing priorities, and the scheme has to conform to the plan. The plan (SDF)
is a guide to development, and the scheme (LUMS) is binding.
Environmental issues are cross-cutting, which means that they have to be addressed in IDPs. It is
important to note that estuaries are particularly cross-cutting, given their linkages with entire catchment
areas and the inshore marine environment. Municipalities must incorporate a strategic environmental
assessment (SEA) into their spatial development frameworks, forming part of their IDPs. Municipalities
now also take the responsibility for EIAs, in theory to help resolve environmental and planning conflicts.
IDPs are thus explicitly required to consider environmental issues and indicate how negative impacts will
be resolved and/or avoided. The main opening for recognising the need for managing the Swartlintjies
Estuary in the IDP process is in the State of Environment Reporting during the Analysis phase. It is
during this process that issues relating to estuarine values would be identified and included in the issues
prioritization. It will be necessary to sensitise IDP planners to estuary values.
NEM: Environmental Impact Assessment (EIA) regulations (2014)
Any major activities taking place on the banks of the Swartlintjies estuary, and/or development and use
of the margins of the estuary are likely to fall within the ambit of the Environmental Impact Assessment
(EIA) regulations promulgated under the National Environmental Management Act (Act No. 107 of I998).
Regulations were first promulgated in 2006 and have been subsequently amended, with the most recent
amendments being gazetted in December 2014 (GN R. 982, 983, 984 and 985). These regulations
contain procedures and criteria for environmental impact assessment (EIA) and listed activities which are
subject to basic assessment reports or scoping assessment and environmental assessment reports
Currently the West Coast Resources/ Transhex consortium have had to commission an EIA in support of
a mining right to re-mine deposits located on the land and on the edge of the sea in the vicinity of the
Swartlintjies estuary. One of the specialist reports commissioned assesses future prospecting and mining
impacts on estuarine ecology and functioning of the Swartlintjies estuary.
Conservation of Agricultural Resources Act (1983)
Agricultural activities in the Swartlintjies catchment are mainly related to livestock grazing, and are subject
to the Conservation of Agricultural Resources Act (1983) which gives the Minister of Agriculture the power
to prescribe control measures to achieve the objectives of the Act (viz. the maintenance of the production
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potential of land, by the combating and prevention of erosion and weakening or destruction of the water
sources (including estuaries), and by the protection of the vegetation and the combating of weeds and
invader plants).
Northern Cape Provincial Spatial Development Framework
The approval of the PSDF in terms of the Local Government Municipal Systems Act 32 of 2000 and the
Northern Cape Planning and Development Act 7 of 1998 means that the PSDF has statutory status as
the common spatial vision and direction around which to align the PGDS, IDPs and SDFs of
municipalities. The key objectives of the PSDF as it relates to spatial planning are to integrate and
standardise planning at all spheres of government in the province with specific reference to supporting
the district and local municipalities in the preparation of their SDFs prepared in terms of the Northern
Cape Planning and Development Act 7 of 1998, the Local Government Municipal Systems Act 32 of
2000, and the Spatial Planning and Land-use Management Bill (2011). A principle of the NCPGDP is
Sustainability – the promotion of economic and social development through the sustainable
management, utilization of natural resources and the maintenance of the productive value of the physical
environment.
There is much in the NCPSDF that applies broadly to the management of the Swartlintjies estuary In
compliance with the Northern Cape Planning and Development Act 7 of 1998 the PSDF aims to ensure
that the use and allocation of the province's resources, both renewable and non-renewable, are informed
by a set of integrated and coordinated policies, objectives, implementation strategies, programmes and,
where appropriate, projects aimed at (among other things):
(iii) ensuring the protection and sustainable utilisation of land, water and air where these are important
for the maintenance of ecologically-sensitive systems or processes, areas of biological diversity, public
health or public amenities.
With broad reference to the Swartlintjies estuary, Key Sectoral strategies in the NCPSDF are:
Sectoral Strategy 3: Fishing and Mariculture Sector Development Strategy of the Department of
Economic Development and Tourism
Sectoral Strategy 6: Mineral Sector Strategy of the Department of Economic Development and
Tourism.
Sectoral Strategy 12: Tourism Strategy of the Department of Economic Development
Of significance in the NCPSDF is the recognition that historically, the greatest value from marine and
coastal resources is generated through the mining and fishing sectors. The diamond mining sector has
become the dominant activity of the coastal zone. The long-term mining concessions have an impact
on the growth of alternative economic activities in the area and there has been a great decline in the
fishing industry along the West coast generally. Thus it is important to consider viable alternative
economic opportunities for the long term and to create alternative livelihoods for people. Unique natural
assets are the renowned spring flower displays, a high diversity of succulent plant species and the
aesthetic quality of the region. The area also has considerable mariculture potential.
The NCPSDF outlines various Spatial Planning Categories which include Core conservation areas, Buffer
areas .and Tourism areas and provides management guidelines for the different categories. Under the
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NCSPF the entire coastal zone is listed as a critical biodiversity area and should be managed as such
i.e. protected from change or restored to their former level of ecological functioning.
Northern Cape Coastal Management Programme
The Coastal Management Programme (CMP) for the Northern Cape was developed in accordance with
the requirements of ICMA Chapter 6 (Section 48, 49 and 50). The Provincial Coastal Management
Programme was developed by the three coastal Municipalities (Kamiesberg, Richtersveld and Nama
Khoi). Currently this is the only CMP that has been developed in the province and it is necessarily
strategic. The next step will be to develop District or Local Municipal CMPs which will be much more
operational and context specific.
The vision for the NCCMP is: to promote sustainable coastal development and the realisation of
livelihoods that reflect the true range of ecological and socio-economic opportunities in the Namaqualand
coastal zone. This will be achieved by creating co-operative governance institutions and capacity to
promote integrated coastal management, and by defining goals and strategies that attract investment,
both financial and social, to promote environmental conservation and sectoral growth.
Significantly the CMP recognises that historically land use in the Northern Cape Province coastal zone
has been dominated by diamond mining, which has largely excluded the development of other economic
sectors. Over the next 30 years, it is likely that the current mining activities will be scaled down, and
therefore, in order to ensure the socio-economic wellbeing of the populace, alternative economic
opportunities will need to be developed.
It is recognised that mining has had both good and bad impacts on the regional ecosystems, economy
and social-economic profile of the people in the coastal zone. Although mining has been very
environmentally destructive in places, the positive side of the presence of the mining industry includes
large tracts of pristine coastal land, good infrastructure, a wealth of environmental information, skilled
human resources, and financial assets.
The Northern Cape Province environment is unique in many aspects and contains sites of conservation
importance and tourism potential particularly with respect to the “succulent Karoo” biome. Although
fishing was once an important economic driver, over-exploitation has reduced its importance. However,
it is still one of the most important alternative sectors to mining, and a fishing and mariculture sector plan
is being promoted by the Fishing and Mariculture Development Association (FAMDA).
Based on the diagnostic analysis in the State of Play report, a list of Priority Areas, Objectives and
implementation strategies have been identified in the CMP for the Northern Cape and some of them are
directly relevant to the management of the Swartlintjies estuary. These are presented in below in Table
7
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Table 7. Goals and strategies of the Northern Cape Integrated Coastal Management Programme
with particular relevance to the Swartlintjies estuary.
Goal #

Goal

Strategies

Goal
A1:

To ensure meaningful
public participation, and
to promote partnerships
between the State, the
private sector and civil
society in order to foster
co-responsibility in
coastal management.

A1.1: Develop well-functioning PCC and CMU
A1.3: Foster co-responsibility for coastal
management with coastal resource users.

Goal
A2:

To promote public
awareness about the
coast and to educate and
train coastal managers
and other stakeholders to
ensure more effective
coastal planning and
management.

A2.1: Develop and implement public awareness
programme
A2.2: Develop and implement education and
training programmes

Goal
B1:

To ensure that the public
has the right of physical
access to the sea, and to
and along the seashore,
on a managed basis.

B1.1: Provide public access at appropriate coastal
locations

Goal
B2:

To ensure that the public B2.1: Access to coastal resources to be allocated
has the right of equitable fairly and justly. Take note of needs of
access to the
disadvantaged communities.
opportunities and
benefits of the coast, on a
managed basis

Goal
B3:

To preserve, promote or
protect archaeological,
historical and cultural
resources and activities of
the coast

B3.1: Identify, preserve and protect resources of
historical, archaeological, cultural and scientific
value
B3.2: Encouragement of heritage conservation
planning
B3.1.6: Termination of inappropriate uses of places,
illegal activities

Goal
C1:

To promote the diversity,
vitality and long term
viability of coastal
economies and activities,
giving preference to

C1.1: Promote long-term economic development
potential of coastal localities and regions
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those that are distinctly
coastal or dependent on
a coastal location

C1.4: Develop and maintain a system of
appropriately located and financially sustainable
ports, small craft harbours and related facilities
C1.5: Provide adequate and accessible public
facilities at appropriate coastal locations
C1.6: Identify and encourage opportunities for
mariculture and aquaculture at coastal locations
C1.7: Identify and promote tourism and
recreational opportunities
C1.8: Ensure all activities relating to coastal
prospecting, mining and the exploitation of
petroleum, oil and gas are conducted in an
environmentally responsible manner

Goal
C2:

To alleviate coastal
poverty through
proactive coastal
development initiatives
that generate sustainable
livelihood options

C2.1: Identify opportunities to eliminate coastal
poverty
C2.2: Coastal planning to promote sustainable
livelihood opportunities

Goal
C3:

To maintain an
appropriate balance
between built, rural and
wilderness coastal areas
in the Northern Cape

C3.4. Ensure the protection and conservation of
natural/wilderness areas

Goal
C5:

To plan and manage
coastal development so
as to avoid increasing the
incidence and severity of
natural hazards and to
avoid exposure of people,
property and economic
activities to significant
risk from dynamic coastal
processes

C5.1: Protect and maintain dynamic coastal
features that act as a buffer against natural coastal
processes and hazards
C5.2: Coastal planning to take in to account
projected changes in climate, particularly increases
in sea level

Goal D1 To maintain the diversity,
health and productivity of
coastal and marine
processes and
ecosystems

D1.1: Maintain biological diversity of coastal
ecosystems
D1.2: Maintain natural functioning of coastal
processes and the health and productivity of
coastal ecosystems.

Goal
D2:

D2.1: Establish adequate and representative
system of protected areas to restore and maintain

To establish and
effectively manage a
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system of coastal
protected areas

biodiversity, health and productivity of coastal
ecosystems, habitats and species.

Goal
D3:

To ensure that the use of
renewable resources and
associated user practices
do not compromise the
regenerative capacity of
coastal ecosystems

D3.1: Develop an understanding of the
regenerative capacity of coastal ecosystems.
D3.2: Optimise long term economic viability in
renewable resource use planning
D3.3: Develop management plans for high value
resources

Goal
D4:

To use non-renewable
coastal resources in a
manner that optimises
the public interest and
retains
options
for
alternative and future
uses.
To rehabilitate damaged
or degraded coastal
ecosystems and habitats

D4.1: Use non-renewable coastal resources in a
manner that retains multiple-use options in the
public interest
D4.2: Use Non-renewable coastal resources in a
manner that retains options for potential future
and sequential uses in the public interest

Goal
E1:

To implement pollution
control and wastemanagement measures in
order to prevent,
minimize and strictly
control harmful
discharges into coastal
ecosystems

E1.1: The discharge of all land-based point and
diffuse sources of pollution that are likely to end up
in coastal ecosystems shall be prevented, or at
least minimised and strictly controlled
E1.2: Adequate and effective anticipatory and
reactive measures shall be implemented to reduce
the adverse consequences of human-induced
coastal pollution disasters and hazards

Goal
E2:

To manage polluting
activities to ensure that
they have minimal
adverse impact on the
health of coastal
communities, and on
coastal ecosystems and
their ability to support
beneficial human uses

E2.1: Pollution-control and waste-management
measures shall be implemented to ensure that
discharges of organic and biodegradable
substances are minimal and that the assimilative
capacity of coastal ecosystems is not exceeded
E2.2: The discharge of pollutants and waste into
coastal ecosystems shall not be allowed to reach
levels that adversely affect human health, use and
enjoyment of the coast
E2.3: Pollution monitoring must be improved in all
sectors of the coastal zone (land, sea, rivers, air)

Goal
D5:

D5.1: Rehabilitate coastal ecosystems and habitats
that have been substantially degraded or damaged
as a result of past human activities
D5.2: Coastal resource users shall rehabilitate
degraded or damaged coastal ecosystems to
acceptable standards
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The Namaqua District Municipality IDP (2016 / 2017)
The IDP for the Namakwa District Municipality (NDM) is aligned with the National Development Plan,
which has identified various central development challenges. Central challenges for government that are
broadly relevant to the management of the Swartlintjies estuary are:
 Ineffective economic infrastructure, poorly located, under-maintained and insufficient to support
sustainable growth. Priority – Create jobs and livelihoods and expand infrastructure
 Spatial Development patterns exclude the poor from benefitting from the fruits of development.
Priority – Transform the NDM spatial reality
 The economy needs transformation in terms of resource management and use. Priority –
Transform society, fight corruption and improve accountability.
A key priority area identified in a nine point plan that is based on the national nine point coastal
development plan is the need to Grow the Oceans Economy and Tourism in the Namakwa DM and
specifically with reference to Small Harbour Development & Coastal and Marine Tourism and Mariculture
at Hondeklip Bay. With reference to the management of the Swartlintjies estuary, Strategic objectives
include 1). Ensuring sustainable economic and social transformation in the District and 2). Ensuring the
implementation of environmentally sustainable practices, along with an integrated approach to
addressing climate change response, across all sectors.
Kamiesberg Local Municipality IDP 2015 / 2016
The vision of the Kamiesberg IDP is: “The establishment of a climate change orientated and economically
viable lifestyle through sustainable growth”. The IDP seeks to integrate and balance the economic, ecological
and social pillars of sustainability within the Kamiesberg Municipal Area. One of the strategic objectives of the
IDP is to ensure environmental sustainability and ecological integrity and climate response through
sustainable practices, but the only specific action that is defined in the IDP that is related to the
Swartlintjies estuary is the requirement to reverse the loss of environmental resources.
In terms of environmental management, the IDP is mainly concerned with planning with regard to the
potential effects of climate change which it is believed is already having major impacts on the
environment (floods, fires, droughts, extreme weather events) in the LM and will lead to major losses of
biodiversity and endemic flora. However, no specific planning actions are outlined other than the need
to be aware of rising sea levels in the coastal environment. The SDF sector plan is very general and is
focused on promoting sustainable functional and integrated settlement patterns. The local government
KPAs in the IDP do not really relate to the environment in any specific way and are focused on
Institutional and Municipal transformation, Service delivery, Local economic development and Good
governance.
In terms of projects to be implemented by the Kamiesberg LM a Coastal audit is deemed necessary
and Land rehabilitation and restoration is listed with a view to improving tourism.
7.3 Provincial and Municipal Coastal Committees
The MEC of each coastal province is obliged in terms of the ICM Act to establish a Provincial Coastal
Committee (PCC) for the province. The function of the PCC is the promotion of: Integrated coastal
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management (ICM); Coordinated and effective implementation of ICM Act; The provincial coastal
management programme. The PCC must also provide a forum for the promotion of dialogue between
key organs of state and other people involved in coastal management. A local municipality which has
jurisdiction over the coastal zone should also establish a Municipal Coastal Committee (MCC) whose
functions are similar to the PCC but at a local level. Importantly the MCC would promote the integration
of coastal management concerns into the municipal IDP and SDF and any other municipal plans and
policies that affect the coastal zone. Both PCCs and MCCs are important in the successful
implementation of an EMP because they provide immediate advisory access for an estuary management
forum and also provide a platform for an estuary management forum to raise concerns related to the
management process and such concerns can be brought to the attention of the MEC. In the Northern
Cape a PCC has been constituted and is fully functional and the Kamiesberg LM has established an
MCC.
7.4 Requirements for Estuary Management Plans
The National Estuary Management Protocol (NEMP) was published in the in terms of the ICMA (GN
R.314 published in GG 36432 of 10 May 2013) and is designed to provide guidance for the management
of estuaries through the development of individual estuarine management plans.
The NEMP also outlines a national vision for estuarine management is as follows: “The estuaries of South
Africa are managed in a way that benefits the current and future generations.”
Objectives for effective integrated management of estuaries as outlined in the NEMP include the
following:
i. To conserve, manage and enhance sustainable economic and social use without compromising
the ecological integrity and functioning of estuarine ecosystems;
ii. To maintain and/or restore the ecological integrity of South African estuaries by ensuring that the
ecological interactions between adjacent estuaries, between estuaries and their catchments, and
between estuaries and other ecosystems, are maintained;
iii. To manage estuaries co-operatively through all spheres of government; and to engage the private
sector and civil society in estuarine management;
iv. To protect a representative sample of estuaries (such protection could range from partial protection
to full protection) in order to achieve overall estuarine conservation targets as determined by the
National Biodiversity Assessment of 2011 and the subsequent updates.
v. To promote awareness, education and training that relate to the importance, value and
management of South African estuaries; and
vi. To minimise the potential detrimental impacts of predicted climate change through a precautionary
approach to development in and around estuaries and with regard to the utilisation of estuarine
habitat resources.
The following management standards are prescribed under the NEMP:
i. Estuarine management must aim at best practice in terms of use, management and protection of
estuaries based on principles of ecological sustainability and co-operative governance;
ii. Estuary management planning must consider the predicted impacts of climate change and
management of potential disasters including pollution events;
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iii.
iv.
v.
vi.

vii.

Integration of land use planning and natural resource management outcomes with estuarine
management outcomes must be promoted;
Management actions should be based on sound scientific evidence and where lacking, the
precautionary approach should prevail;
An estuary must be managed to avoid, minimise or mitigate significant negative impacts that
include but are not limited to reduced water flows and loss of habitat or species;
An estuary must be maintained in its ecological category as determined in the 2011 NBA and
subsequent updates in order to meet biodiversity targets, and to take into account the
recommended extent of protection and recommended ecological health category; and
The classification and setting of the Ecological Reserve and Resource Quality Objectives (RQO)
of an estuary must take into account the current ecological health status, recommended extent of
protection and recommended ecological category in order to meet the biodiversity targets as set
in the 2011 NBA and the subsequent updates.

Responsibilities for the development of Estuarine Management Plans are prescribed under the NEMP
as follows:
i. Where an estuary falls within the boundary of a single local municipality, the municipality must
develop an EMP in consultation with the relevant government departments, except if the estuary
is within the boundaries of a protected area or is identified as part of the protected area expansion
strategy;
ii. Where an estuary falls within the boundary of more than one local municipality, the district
municipality must develop an EMP in consultation with the affected local municipalities, provincial
and national government departments. The district municipality may in writing agree with the
relevant local municipality/ies that the latter shall be responsible for developing an EMP. Copies
of such agreements must be submitted to the relevant provincial environmental department for
integrated coastal management within 30 days of them being concluded;
iii. Where an estuary falls within the boundary of more than one district municipality, the provincial
environmental department shall develop an EMP, in consultation with the affected district
municipalities and the relevant national government departments;
iv. Where an estuary crosses the boundaries between provinces, the Department must develop an
EMP in consultation with Provincial Lead Agencies for the ICM Act and other relevant national
government departments;
v. Where an estuary is within a protected area or is identified as part of a protected area expansion
strategy, the management authority responsible for the protected area must develop an EMP in
consultation with relevant government departments.
vi. Where an estuary is in a harbour, the Department must develop an EMP in consultation with the
NPA or other managing organs of state for a harbour and relevant municipalities; and
vii. Where an estuary crosses a state boundary, the Department in collaboration with the responsible
authority of the affected state/s must develop the EMP in consultation with relevant government
departments of the affected states.
In the case of the Swartlintjies estuary, which is located wholly within the Kamiesberg Local Municipal
area, clause (i) above prevails. Thus the Kamiesberg LM is responsible for the development and
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implementation of the EMP for this system. The NEMP also prescribes the process to be followed in the
development of an estuarine management plan, and for review and adoption of such plans.
7.5 Pollution Control
with the promulgation of the National Environmental Management: Integrated Coastal Management Act
responsibility for regulating land-derived effluent discharges into coastal waters (including estuaries) was
transferred to the Department of Environmental Affairs (DEA). In terms of Section 69 of ICMA, no person
is permitted to discharge effluent originating from a source on land into coastal waters except in terms of
a General Discharge Authorisation (GDA) or a Coastal Waters Discharge Permit (CWDP). A GDA can
only be issued by notice in the Gazette by the Minister responsible for environmental affairs and in
instances of discharge of effluent into an estuary, only after consultation with the Minister responsible for
water affairs. The DEA is currently in the process of establishing a permitting system for such effluent
discharges. For this purpose, the Assessment Framework for the Management of Effluent from Land
Based Sources Discharged to the Marine Environment was recently developed (AEC, 2015b). Although
all discharges into estuaries are currently operating in terms of the general authorisation or a licence
issued by the DWS in terms of the NWA, future discharges into estuaries will be regulated by the DEA in
terms of the ICMA.
In line with the National Guideline for the Discharge of Effluent from Land-based Sources into the Coastal
Environment (RSA DEA, 2014) the Assessment Framework for the Management of Effluent from Land
Based Sources Discharged to the Marine Environment (AEC, 2015b) recommends that discharge of
effluent originating from land-based sources into estuaries should only be permitted under exceptional
circumstances:
I.
Where inflows provided by effluent discharge are required to improve or maintain defined
resource quality objectives for an estuary. In this case effluent quality must meet receiving environment
water quality guidelines for the Natural Environment (RSA DWAF, 1995) and Recreational Use (RSA
DEA, 2012) at the end of the pipe; or
II.
Where the ecological functioning has been irreversibly modified (only applicable to systems
identified in the National Biodiversity Assessment: Estuaries Component). In this case effluent quality
must not lead to any further deterioration in water quality in the system.
III.
Effluent discharged from existing outfalls should be required to comply with water quality
guidelines for the receiving environment at pipe-end.
IV.
Effluent discharges into estuaries should not be permitted in terms of a GDA.
The National Environmental Management: Waste Act (Act 59 of 2008) (NEMWA) also has some bearing
on the water quality of an estuary, primarily by controlling and regulating terrestrial waste handling and
disposal. This should reduce the amount of waste entering an estuary through stormwater outlets,
uncontrolled runoff as well as leaching of pollutants into the estuary from surrounding lands.
7.6 National Water Act - Water Reserve Determination
The NWA specifically recognised that protection of the quality of the country’s water resources (including
estuaries) is necessary to ensure sustainability of these resources. The NWA promotes efficiency, equity
and sustainability in the use of water resources and explicitly recognises the environment as a legitimate
user of water. Chapter 3, Part 3 of the NWA requires determination of Classification and Resource Quality
Objectives for all water resources, including estuaries. A focal aspect of this strategy is defining the
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“Reserve” which provides the quantity and quality of water flow required to meet basic human needs and
to protect the natural functioning of a water resource. The latter portion of the reserve is defined as the
environmental Reserve and represents the quality and quantity of water required to maintain a desired
level of structure and function, or quality, of a specific aquatic system. The Swartlintjies has no Present
Ecological Status classification and it is unlikely that a detailed reserve determination would be
undertaken but a rapid assessment could be completed as part of the process of re-establishing water
flow in the Swartlintjies river.
7.7 Marine Living Resources Act (18 of 1998)
The exploitation of marine living resources in South Africa (which includes those in estuaries) is
governed by the Marine Living Resources Act (Act No. 18 of 1998) (as amended). Objectives of the
MLRA are as follows:
• to achieve optimum utilisation and ecologically sustainable development of marine living resources;
• to conserve marine living resources for present and future generations,
• to achieve economic growth, human resource development, capacity building within fisheries and
mariculture branches, employment creation and a sound ecological balance consistent with the
development objectives of national governments;
• to protect the ecosystem as a whole, including species which are not targeted for exploitation; and
• to preserve marine biodiversity.
The MLRA and regulations promulgated in terms of the Act define the species that can be exploited, and
protection measures for those species, such as closed areas, closed seasons and size and bag limits.
Various types of resource-use permit systems are also defined under this Act. This Act is pertinent for
the marine environment adjacent to the Swartlintjies estuary but unlikely to be of relevance to the estuary
itself under its present water flow regime. The hyper-salinity does not allow the survival of any marine or
estuarine related species in the estuary and there is no possibility of recreational resource use.
7.8 Minerals and Petroleum Resources Development Act (2002)
The Minerals and Petroleum Resources Development Act (2002) makes provision for equitable access
to and sustainable development of the nation’s mineral and petroleum resources. The Act affirms the
State’s obligation to protect the environment for the benefit of present and future generations, to ensure
ecologically sustainable development of mineral and petroleum resources and to promote economic and
social development. Chapter 4 of the Act deals with Environmental Management principles as set out in
section 2 of the National Environmental Management Act (1998). The holder of a prospecting or mining
right or permit must abide by the general objectives of integrated environmental management as
stipulated in Chapter 5 of NEMA and is required to conduct an environmental impact assessment and
thereby manage all environmental impacts in accordance with the environmental management plan. The
Act also stipulates that the holder of such a right or permit is responsible for any environmental damage,
pollution or ecological degradation resulting within or outside the boundaries from the mining activity. On
application for a mining right, an environmental management programme is required to be submitted to
the Minister and on application for a prospecting right or mining permit, an environmental management
plan (as prescribed) is required to be submitted. Only on approval of the environmental management
programme or plan by the Minister, can such a mining or prospecting right or licence be granted.
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8. OPPORTUNITIES AND CONSTRAINTS

The opportunities associated with the Swartlintjies estuary are few and the constraints many. Chief
among the constraints are the limitations on access and the interruptions to the natural hydrological
regime of the Swartlintjies river. It may well be possible to institute a management regime for the estuary
that restores natural water flow and conserves the biodiversity associated with the flood plain and the
estuary itself. The estuary itself might even become an estuary in the sense that it fulfilled the accepted
functions of an estuary. However, unless public access is restored at the same time as water flow, the
only beneficiary of this would be the environment. If public access to the estuary was restored it would
still probably be necessary to construct a road to the mouth of the estuary if it was to be marketed as a
tourist attraction. There would have to be some extensive negotiating to get West Coast Resources /
Transhex to allow public access. The restoration of water flow is a much simpler matter.
The estuary clearly functions as a bird feeding ground even in its present hyper-saline form. Thus there
is some tourism potential associated with the estuary. In addition, the features of the Succulent Karoo
Biome have some tourism potential although these could just as easily be accessed outside the mining
area as inside it. The size of the estuary and its probable hyper-salinity even with a restored fresh water
input make it unlikely that the estuary could play a role in the supply of fish or bait organisms to the
surrounding communities. For the same reasons the estuary has no value as a mariculture site.
The estuary and its surrounds could certainly be declared a protected area. This would conserve several
coastal and inland vegetation features thus contributing to the NBA conservation targets. However, there
would be minimal benefit to local communities aside from the very generalised “protection of biodiversity”.

9. INFORMATION GAPS

Clearly the Swartlintjies estuary has been functioning in its present degraded condition since before 1980
(ECRU survey). Information relating to the functioning of the estuary before and in the early days of
mining would be very useful in determining its ecological state and how the estuary should be managed.
It would be useful to undertake more detailed sediment sampling in the estuary and flood plain to
determine whether there were at any stage benthic invertebrates in the estuary. This would also throw
some light on pre-mining functionality.
Water quality information both from the estuary itself and further up the catchment would be useful in
determining what catchment pressures needed to managed in order to manage the estuary.
Members from the Hondeklip Bay community need to be allowed to come to the estuary in order for them
to have a first-hand picture of the size and state of the estuary. There is currently a perception among
community members that they are being deprived of access to the Swartlintjies estuary resources. It will
simplify the process of developing a management plan for the estuary if several community members
can be brought to the estuary to evaluate the extent of these resources.
A Reserve determination needs to be done for the Swartlintjies estuary so that the extent of the
modifications required to the embankments of the haul roads can be quantified. This will make it easier
to negotiate with the mining companies regarding restoration of water flow.
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Appendix 1.
Glossary of Terms
Barchanoid dune
Crescent-shaped and moving forward continually, the horns of the crescent
pointing downwind
Benthic
Bottom-living
Berm
A natural or artificially constructed narrow terrace, shelf or ledge of
sediment
Conductivity
Conductivity is usually measured in micro- or milli-siemens per centimeter
(uS/cm or mS/cm) and is a measure of the Total Dissolved Solids in water.
These solids include salts.
Conversion
of There is no exact relationship between conductivity as mS/cm and TDS or
conductivity to salinity
salinity as parts per thousand (ppt). In water with a high proportion of
sodium chloride (e.g. sea water), to convert the mS/cm reading to salinity
ppt. multiply by 0.5. For most other water use a factor of 0.67 or 0.7.
Endemic
Confined to and evolved under the unique conditions of a particular region
or site and found nowhere else in the world.
Episodic
Sporadic and tending to be extreme
Eutrophication
The process by which a body of water is greatly enriched by the natural or
artificial addition of nutrients. This may result in both beneficial (increased
productivity) and adverse effects (smothering by dominant plant types.
Habitat
Area or natural environment in which the requirement of a specific animal
or plant are met
Hummock dune
A low rounded hillock or mound of sand
Hydrology
The study of water, including its physical characteristics, distribution and
movement
Hypersaline water
Water with a salt content significantly above the average for sea water (34.5
ppt – see below)
Hyposaline water
Water with a salt content significantly below the average for sea water (34.5
ppt – see below)
Salinity
The proportion of salts in pure water, in parts per thousand by mass. The
mean figure for the sea is 34.5 parts per thousand or ppt. Salinity is a strong
contributor to conductivity. Often, salinity is not measured directly, but is
instead derived from the conductivity measurement
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Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Amaranthaceae
Amaranthaceae
Asparagaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Chenopodiaceae

Low Shrubs
Succulent Shrubs

Low Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Herbs
Succulent Shrubs
Herb
Herb
Succulent Shrubs

10.6 ha

Galenia fruticosa
Tetragonia fruticosa
Amphibolia laevis
Leipoldtia sp (possibly Leipoldtia frutescens)
Sarcocornia pillansii
Sarcocornia perennis
Asparagus capensis var littoralis
Othonna floribunda (Synonym Crassothonna floribunda)
Othonna cylindrica (Synonym Crassothonna cylindrica)
Arctotis decurrens(Synonym Arctotis scullyi)
Didelta carnosa (L.f.) Aiton var. tomentosa (Less.) Roessler
Arctotheca populifolia
Othonna sedifolia
Gazania sp. Cf. rigida
Oncosiphon suffruticosum
Salsola aphylla
1

X
X

Namaqualand
Saltpans

Total area within the EFZ

Arid Estuarine
Saltmarsh

Scientific name

Namaqualand
Stranveld

Growth
form

Namaqualand
Coastal Duneveld

Family

Namaqualand
Seashore
Vegetation

Appendix 2. Family and growth form of 36 plant species that have been identified in the Swartlintjies Estuarine Functional Zone (EFZ). The applicable vegetation
types for each species are marked with X. Some species were not listed in the vegetation types and were allocated to likely vegetation types (marked with a red
X) (Source: Heinecken 1981 and Anchor Environmental Consultants (Pty) Ltd., Vegetation types and associated species lists sourced from SANBI ). The table
also shows the approximate size of the intact extent of each vegetation type (in ha) (obtained from Google Earth Pro). Note that approximately 17.8 ha of the EFZ
have been impacted by mining activities.

17.7 ha
X
X
X
X

3.4 ha
X
X
X
X

36.3 ha

N/A

X
X
X
X

X
X

X
X
X

X

X

X
X
X

X

X
X
X

Chenopodiaceae
Chenopodiaceae
Ebenaceae
Fabaceae
Frankeniaceae
Malvaceae
Mesembryanthemaceae
Mesembryanthemaceae
Mesembryanthemaceae
Mesembryanthemaceae
Mesembryanthemaceae
Molluginaceae
Molluginaceae
Plumbaginaceae
Poaceae
Poaceae
Poaceae
Poaceae
Solanaceae
Zygophyllaceae

Succulent Shrubs
Succulent Shrubs
Tall Shrubs
Low Shrubs
Low Shrub
Low Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Shrubs
Succulent Herbs
Succulent Shrubs
Herb
Graminoids
Graminoids
Graminoid
Graminoids
Succulent Shrubs
Succulent Shrubs

Sarcocornia littorea
Sarcocornia natalensis
Euclea racemosa
Lebeckia cinerea
Frankenia repens
Hermannia pfeilii
Lampranthus sp.
Drosanthemum luderitzii
Amphibolia rupis-arcuatae
Stoeberia utilitis
Mesembryanthemum crystallinum (synonym: guerichianum)
Hypertelis (Kewa) angrae-pequenae
Pharnaceum microphyllum
Limonium equisetinum
Chaetobromus involucratus subsp. Dregeanus
Cladoraphis cyperoides (synonyms Eragrostis cyperoides)
Eragrostis sabulosa
Sporobolus virginicus
Lycium sp.
Zygophyllum morgsana
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Arid Estuarine
Saltmarsh

Namaqualand
Saltpans

10.6 ha
X

Namaqualand
Stranveld

Total area within the EFZ

Namaqualand
Coastal Duneveld

Scientific name

Namaqualand
Seashore
Vegetation

Family

Growth
form

17.7 ha

3.4 ha

36.3 ha

N/A

X
X
X

X
X

X
X (?)
X (?)

X
X
X
X
X

X
X

X
X
X (?)

X
X
X
X (?)
X

X
X
X

X
X
X

X

X

X

Appendix 3. Birds recorded in the Swartlintjies estuary by Heinecken (1981 and by Anchor
Environmental (June 2016).
Common name
Scientific name
ECRU survey 16 Anchor Environmental
October 2016
22 June 2016
Cape Teal
Anas capensis
11
South African Shelduck Tadorna carna
6
Red-knobbed Coot
Fulica cristata
10
Greater flamingo
Phoenicopterus ruber
17 (including 5 juveniles)
White-fronted plover
Charadrius marginatus 19
7
Black-winged stilt
Himantopus himantopus 2
30
Pied avocet
Recurvirostra avosetta
1
6
Three-banded plover
Charadrius tricollaris
2
Sanderling
Calidris alba
12
Curlew sandpiper
Calidris ferruginea
23
Blacksmith lapwing
Vanellus armatus
4
Common-ringed plover Charadrius hiaticula
1
Kelp gull
Larus dominicanus
1
Hartlaub's gull
Larus hartlaubii
2
Antarctic tern
Sterna vittara
1
Cape wagtail
Motacilla capensis
6
3
Grey-backed cisticola
Cisticola subruficapilla
11
African stonechat
Saxicola torquatus
2
6
Yellow canary
Crithagra flaviventris
10
Bokmakierie
Telophorus zeylonus
3
Cape long-billed lark
Certhilauda curvirostris
7
Rufous-eared Warbler
Malcorus pectoralis
2
Southern
double1
collared sunbird
Cinnyris chalybeus
Karoo prinia
Prinia maculosa
2
Pied crow
Corvus albus
3
2
Sand martin
Riparia riparia
2
11
Common ostrich
Struthio camelus
? (Footprints)

1

Appendix 4. List of mammal species identified in the Swartlintjies EFZ and greater Hondeklip area.
Common name
Scientific name
Swartlintjies EFZ Greater area Source
A=Heinecken, 1980
B= Anchor Env.
2016
C= FieldWork 2016
Steenbok
Raphicerus
X
X
A, B, C
campestris
Dassie
Procavia capensis
X
A
Common duiker
Sylvicapra grimmia
X
A
Springbok
Antidorcas
X
B, C
marsupialis
Porcupine
Hystrix
X
A
africaeaustralis
Water mongoose Atilax paludinosus
X
A, B, C
African civet
Civetictis civetta
X?
B
Brant’s Karroo rat Parotomys brantsi
X
A
South
African Gerbillurus paeba
X
A
Pygmy gerbil
Bush Karoo Rat
Otomys
X
A
unisulcatus
Bat
Eidolon helvum
X
A
Suricate
Suricata suricatta
X
B, C
Horse
Equus caballus
X
B
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Appendix 5. Stakeholder database compiled for the Swartlintjies Estuary Management Plan.
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Appendix 6. Minutes of meetings that formed the Public Participation Process undertaken in the
development of the Swartlintjies Estuary Management Plan.
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