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1 Details of specialist 

1.1  Details of the specialist who prepared the report; 

1.1.1 Specialist 1: Dr Barry Clark  

Company: Anchor Environmental Consultants (Pty) Ltd. 

Position: Environmental Consultant 

Address: 8 Steenberg House, Silverwood Close, Tokai 7945 

Phone: 021 701 3420 

Fax: 021 701 5280 

Email: barry@anchorenvironmental.co.za 

1.1.2 Specialist 2: Vera Massie 

Company: Anchor Environmental Consultants (Pty) Ltd. 

Position: Director 

Address: 8 Steenberg House, Silverwood Close, Tokai 7945 

Phone: 021 701 3420 

Fax: 021 701 5280 

Email: vera@anchorenvironmental.co.za 

1.2 The expertise of that specialist to compile a specialist report including a 

curriculum vitae; 

1.2.1 Curriculum vitae: Dr Barry Clark 

Academic qualifications: 

 Ph.D. Marine Biology, 1997, University of Cape Town 

 BSc (Hons) Marine Biology, 1991, University of Cape Town 

 BSc Zoology and Ocean & Atmosphere Science, 1990, University of 
Cape Town 
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Language proficiencies: English (Excellent), Afrikaans (Good) 

Country experience: South Africa, Namibia, Mozambique, Tanzania, Kenya, 

Mauritius, Angola, Ghana, Cote d’Ivoire, Nigeria, Egypt, United Arab Emirates, 

Azerbaijan 

 

Employment history: 

 1991-1993 – Scientific Officer, University of Cape Town 

 2000-2002 – Marine Coordinator, Cape Peninsula National Park 

 1996-Present - Director, Anchor Environmental Consultants CC 

 2002-Present – Research Associate, University of Cape Town 

 

Summary profile: 

Dr Barry Clark has twenty-one years of experience in marine biological research and 

consulting on coastal zone and marine issues. He has worked as a scientific 

researcher, lecturer and consultant and has experience in tropical, subtropical and 

temperate ecosystems. His main area of scientific study involved fisheries 

management and the biology and ecology of marine and estuarine fishes. He is 

presently Director of an Environmental Consultancy firm (Anchor Environmental 

Consultants) and Research Associate at the University of Cape Town. As a 

consultant has been concerned primarily with conservation planning, monitoring and 

assessment of human impacts on estuarine, rocky shore, sandy beach and 

temperate and tropical marine fauna and flora as well as coastal and littoral zone 

processes, aquaculture and fisheries. Dr Clark is the author of 27 scientific 

publications in class A scientific journals as well as numerous scientific reports and 

popular articles in the free press. Geographically, his main area of expertise is 
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southern Africa (South Africa, Lesotho, Namibia, Mozambique, Tanzania, 

Seychelles, Mauritius and Angola), but he also has working experience from 

elsewhere in Africa (Cote d’Ivoire, Ghana, Nigeria), the Middle East (UAE) and 

Europe (Azerbaijan). 

Project experience. 

Period Country Client Project, Tasks 

2016 
South 

Africa 

ACC 

Agriculture 

Risk assessment for introduction of Camelina savitina as 

a commercial crop into South Africa 

2015 Liberia 
Conservation 

International 

Identification and profiling of priority mangrove sites in 

Liberia through remote sensing and field surveys and 

identification and delineation of two coastal and marine 

protected areas 

2015 
South 

Africa 
AquaTech 

Risk assessment for in-water hull cleaning operations in 

the Port of Durban, South AFrica 

2015 Tanzania 
Aurecon, 

Schlumberger 

Environmental impact assessment for a supply base for 

Schlumberger in Mtwara port, Tanzania 

2015 
South 

Africa 
Cape Nature 

Environmental flows assessment for the Klein River 

estuary, South Africa 

2015 
South 

Africa 

Mossel Bay 

Municipality 

Preparation an estuary management plan for the 

Hartenbos Estuary 

2015 
South 

Africa 

Department of 

Environmental 

Affairs 

Development of an assessment framework for 

management of effluent discharged from land-based 

sources to the marine environment in South Africa 

2015 Seychelles 
Raffles Hotel, 

Aurecon 

Assessment of impacts of diesel spill on mangrove forest 

community on Praslin Island, Seychelles 

2014-

2015 

South 

Africa 

Transnet 

National Ports 

Authority 

Design and implementation of a water and sediment 

quality monitoring programme in the Port of Durban 

2014-

2015 

South 

Africa  
Oceana/SRK 

Application for a coastal water discharge permit for the 

Lucky Star Fish Processing Plant, St Helena Bay 

2014-

2015 

South 

Africa 

Coega 

Development 

Corporation 

Assessment of impacts of waste water discharge from 

Coega Industrial Development Zone, Algoa Bay 

2014-

2015 
Namibia 

DeBeers 

Marine Namibia 

Benthic macrofauna and sediment quality monitoring 

programme for the Atlantic 1 Mining Licence Area, 

Namibia 

2014-

2015 

South 

Africa 
Cape Nature 

Environmental flow assessment for the Heuningnes 

estuary, South Africa 

2014-

2015 

South 

Africa 

South African 

Pelagic Fishing 

Industry 

Association 

Assessment of the socio-economic impacts of a reduction 

in the sardine minimum Total Allowable Catch (TAC) 

2014-

2015 

South 

Africa 

Nelson 

Mandela Bay 

Metro, GIBB 

Assessment of impacts of waste water discharge from a 

new WWTW at Cape Recife, Algoa Bay 
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Period Country Client Project, Tasks 

2014 Seychelles USAID 

Implementation of the “reef gardening” approach for 

restoration of coral reefs on Praslin Island, Seychelles, 

lost as a result of El Nino and global warming induced 

bleaching events.  Project included establishment of rope 

and net nurseries for growing out coral fragments and 

subsequent transplantation to degraded reef sites 

2014 
South 

Africa 

Molapong 

Aquaculture 

Risk Assessment for culture of King and Coho salmon in 

South Africa 

2014 
South 

Africa 

NWJ 

Environmental 

Impact assessment for a proposed sand mining operation 

on the Umzumbe Estuary, KwaZulu-Natal 

2014 
Mozam-

bique 

Marine 

Stewardship 

Council 

Scoping study to assess potential impacts of upgrading 

the cruise liner facilities at Portuguese Island, 

Mozambique 

2014 
South 

Africa 

Bayside 

Aluminium, 

WSP 

Environmental impact assessment for the 

decommissioning of the Bayside Aluminium Smelter, 

Richards Bay 

2014 
South 

Africa  

Tronnox 

Namaqua 

Sands, SRK 

Assessment of impacts of a seawater intake for the 

Tronnox Namaqua Sands mineral processing facility, 

Northern Cape 

2014 
South 

Africa 
AquaConcepts 

Risk assessment for import of ornamental marine fish 

species into South Africa 

2014 
South 

Africa 
Dormac, WSP 

Assessment of impact associated with the development of 

a floating dry dock in the Port of Durban, South Africa 

2014 
South 

Africa 

Transnet 

National Ports 

Authority 

Assessment of potential impacts of the proposed Durban 

Dig Out Port of the annual sardine migration up the East 

coast of South Africa 

2014 
South 

Africa 
WWF-SA 

Design and development of a Fisheries Improvement 

Project for Small Scale Fisheries in the Kogelberg 

2014 
South 

Africa  

Tronnox 

Namaqua 

Sands, 

Matzikamma 

Municipality, 

SRK 

Environmental impact assessment for an aquaculture 

facility at Doringbaai, Northern Cape 

2014 Tanzania Aurecon 

Development of a Spatial Development Framework for 

the coastal environment in the Mtwara/Mikandani 

Municipal area, Tanzania 

2014 
South 

Africa 
WSP/ Engen 

Assessment of the impacts of an oil spill on mangrove 

forest communities in the Port of Richards Bay, South 

Africa 

2014 
South 

Africa 

Frontier Rare 

Earths, Coastal 

Environmental 

Services 

Assessment of impacts of a seawater intake for the 

Frontier Rare Earths mineral processing facility, Northern 

Cape 

2014 
South 

Africa 
Cape Nature 

Rezoning and realignment of borders for Betty’s Bay, 

Goukamma and Robberg marine protected areas in 

South Africa 
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1.2.2 Curriculum vitae: Vera Massie 

Academic qualifications: 

 MSc Conservation Biology, 2013, University of Cape Town 

 BSc (Hons) Environmental Management, 2011, University of Cape Town 

 BSc Marine Biology and Environmental Science, 2010, University of 
Cape Town 

Language proficiency: English (excellent), Afrikaans (basic), German (first 

language), Japanese (second language, basic) 

Employment history: 

 2010-2012 –Research laboratory assistant (water quality analysis) 

 2012 – Marine ecology research field assistant  

 2013-Present – Consultant, Anchor Environmental Consultants 

 

Summary profile: 

Vera earned degrees in marine biology, environmental management and 

conservation biology from the University of Cape Town. Her training has equipped 

her to consult on research projects incorporating the maintenance and conservation 

of marine and estuarine ecosystems. She also consults on the biophysical, socio-

economic and legal aspects in the assessment of human impacts on coastal and 

terrestrial environments in the temperate and tropical regions of South Africa. 

Working at Anchor Environmental Consultants, she has gained experience in 

drafting environmental legislation, preparing guidelines and developing frameworks 

to facilitate successful implementation of legislation. Many of her projects involve the 

monitoring and evaluation of compliance with environmental laws and their 

associated regulations across varying economic sectors. 
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Table 1: Project experience at Anchor Environmental Consultants (Pty) Ltd. 

Period Client Project Tasks Aspects 

2014-2016 Saldanha Bay 
Water Quality 
Trust 

The State of 
Saldanha Bay and 
Langebaan Lagoon 

 Ongoing annual 
ecological 
monitoring of 
Saldanha Bay and 
Langebaan 
Lagoon 

 Compliance 
monitoring (water 
quality) 

 Environmental law 
and management 

 Field research 

 Data analysis 

2014-2016 Transnet Baseline 
environmental 
monitoring study for 
the expansion of 
Berth 203-205 in the 
Port of Durban 

 Ongoing quarterly 
ecological 
monitoring of the 
Port of Durban 

 Field research 

 Data analysis 

 Statistical analysis 

2016 SIROCCON 
Consulting 
Engineers & 
Project 
Managers; 
Atlantic Salmon 

Prepare a marine 
specialist study and 
impact assessment 
and application for a 
Coastal Waters 
Discharge Permit 
for a land-based 
salmon farm 

 Prepare a Marine 
Specialist Study 
and Impact 
Assessment 

 Prepare an 
application for a 
Coastal Waters 
Discharge Permit 
in terms of ICMA 

 Assess the 
impacts of a land-
based salmon 
farm on the 
marine 
environment 
(water quality and 
ecology) 

 Ensure 
compliance with 
ICMA 

2016 ACC South 
Africa 

Preparation of a 
permit application 
and associated risk 
assessment for the 
introduction and 
growing of 
Camelina sativa in 
South Africa 

 Prepare a risk 
assessment in 
terms of the 
NEMBA Alien and 
Invasive Species 
Regulations 

 Submit an 
application for a 
permit in terms of 
NEMBA Section 
65(1) 

 Alien invasive 
species research 

 Ensure 
compliance with 
NEMBA 

2016 Abagold Ltd Prepare and guide 
application for 
amendment of 
Environmental 
Authorisation 

 Prepare a Risk 
Assessment to 
assess 
environmental 
impacts due to 
changes to the 
Abagold combined 
abalone and 
seaweed facility 
since the EA was 
granted in 2009 

 Prepare 
application for 
amendment of 
Environmental 
Authorisation in 
terms of NEMA 

 Conduct public 
participation 

 Compliance in 
terms of NEMA 

 Stakeholder 
liaison 

2016 Overstrand Preparation of an  Compile Situation  Legislation review 
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Period Client Project Tasks Aspects 

Municipality and 
Onrus Lagoon 
Preservation 
Trust 

estuary 
management plan 
for the Onrus 
Estuary 

Assessment  
Report 

 Compile Estuary 
Management Plan 

 Conduct public 
participation 

 Assist in setting 
up an Estuary 
Management 
Forum 

 Stakeholder 
consultation report 

and application 

 Management 
strategies 

 Zonation plans 

 Stakeholder 
liaison 

2015-2016 Mossel Bay 
Municipality 

Preparation of an 
estuary 
management plan 
for the Hartenbos 
Estuary 

 Compile Situation 
Assessment  
Report 

 Compile Estuary 
Management Plan 

 Conduct public 
participation 

 Assist in setting 
up an Estuary 
Management 
Forum 

 Stakeholder 
consultation report 

 Legislation review 
and application 

 Management 
strategies 

 Zonation plans 

 Stakeholder 
liaison 

2015 AquaTech Risk assessment for 
in-water hull 
cleaning operations 
in the Port of 
Durban, South 
Africa 

 Establish the 
environmental 
risks associated 
with the in-water 
diver operated 
vessel hull 
cleaning device 
(water quality and 
biological 
invasion) 

 Risk assessment 

 Compliance in 
terms of NEMBA 

2015 Chevron Prepare a marine 
specialist study for a 
Coastal Waters 
Discharge Permit 
Application 

 Describe the 
receiving 
environment 

 Assess impacts 
on receiving 
environment 

 Compliance in 
terms of ICMA 

2015 Department of 
Environmental 
Affairs 

Development of an 
assessment 
framework for 
management of 
effluent discharged 
from land-based 
sources to the 
marine environment 
in South Africa 

 Review of 
international 
legislation, 
guidelines and 
management 
practice 

 Design an 
assessment 
framework tailored 
to the South 
African context 

 Workshop with 
government 
departments and 
I&APs 

 Review of 
international 
legislation 

 Research on 
effluent and 
contaminant types 
and their impacts 
on the 
environments 

 Research 
technical aspects 
of near-field and 
far-field modelling 
of effluent in the 
receiving 
environment 
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Period Client Project Tasks Aspects 

 Implementation of 
the Integrated 
Coastal 
Management Act 

2014 Molapong 
Aquaculture 

Risk Assessment 
for culture of King 
and Coho salmon in 
South Africa 

 Prepare a risk 
assessment in 
terms of the 
NEMBA Alien and 
Invasive Species 
Regulations 

 Alien invasive 
species research 

 Ensure 
compliance with 
NEMBA 

2014 AquaConcepts Risk assessment for 
import of 
ornamental marine 
fish species into 
South Africa 

 Provide 
assistance in 
obtaining relevant 
licenses and rights 
and ensure that 
the business is in 
compliance with 
the MLRA and 
NEMBA. 

 Complete a Risk 
Assessment for 
the facility. 

 Ensure 
compliance with 
various 
environmental 
legislation 

2014 CapeNature Rezoning and 
realignment of 
borders for Betty’s 
Bay, Goukamma 
and Robberg 
marine protected 
areas in South 
Africa 

 Manage the 
stakeholder 
participation 
process 

 Produce a 
stakeholder 
consultation report 

 Stakeholder 
liaison 

 Implementation of 
environmental 
legislation 

2013 Department of 
Environmental 
Affairs and 
Development 
Planning 

Develop Norms and 
Standards for land-
based abalone and 
trout aquaculture 
and implementation 
guidelines 

 Prepare Norms 
and Standards for 
both sectors 

 Prepare 
implementation 
guidelines for both 
sectors 

 Drafting of 
legislation 

 Identify all 
environmental 
impacts 
associated with 
land-based 
abalone and trout 
aquaculture 

 Develop norms 
and standards for 
the management 
of these sectors 
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2 A declaration that the specialist is independent in a form as may be 

specified by the competent authority; 

2.1 Barry Clark 

I Barry Clark, as the appointed specialist hereby declare/affirm the correctness of the 
information provided or to be provided as part of the application, and that I: 

 in terms of the general requirement to be independent: 
o other than fair remuneration for work performed/to be performed in terms of 

this application, have no business, financial, personal or other interest in the 
activity or application and that there are no circumstances that may 
compromise my objectivity; or 

o am not independent, but another specialist that meets the general 
requirements set out in Regulation 13 have been appointed to review my work 
(Note: a declaration by the review specialist must be submitted); 

 in terms of the remainder of the general requirements for a specialist, am fully 
aware of and meet all of the requirements and that failure to comply with any the 
requirements may result in disqualification;  

 have disclosed/will disclose, to the applicant, the Department and interested and 
affected parties, all material information that have or may have the potential to 
influence the decision of the Department or the objectivity of any report, plan or 
document prepared or to be prepared as part of the application; 

 have ensured/will ensure that information containing all relevant facts in respect 
of the application was/will be distributed or was/will be made available to 
interested and affected parties and the public and that participation by interested 
and affected parties was/will be facilitated in such a manner that all interested 
and affected parties were/will be provided with a reasonable opportunity to 
participate and to provide comments; 

 have ensured/will ensure that the comments of all interested and affected parties 
were/will be considered, recorded and submitted to the Department in respect of 
the application; 

 have ensured/will ensure the inclusion of inputs and recommendations from the 
specialist reports in respect of the application, where relevant; 

 have kept/will keep a register of all interested and affected parties that 
participate/d in the public participation process;  and 

 am aware that a false declaration is an offence in terms of regulation 48 of the 
2014 NEMA EIA Regulations. 

 
 

 

Signature of the specialist 
 
 
Name of company: Anchor Environmental Consultants (Pty) Ltd. 
 
Date: 7 September 2016 
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2.2 Vera Massie 

 

I Vera Massie, as the appointed specialist hereby declare/affirm the correctness of 
the information provided or to be provided as part of the application, and that I: 

 in terms of the general requirement to be independent: 
o other than fair remuneration for work performed/to be performed in terms of 

this application, have no business, financial, personal or other interest in the 
activity or application and that there are no circumstances that may 
compromise my objectivity; or 

o am not independent, but another specialist that meets the general 
requirements set out in Regulation 13 have been appointed to review my work 
(Note: a declaration by the review specialist must be submitted); 

 in terms of the remainder of the general requirements for a specialist, am fully 
aware of and meet all of the requirements and that failure to comply with any the 
requirements may result in disqualification;  

 have disclosed/will disclose, to the applicant, the Department and interested and 
affected parties, all material information that have or may have the potential to 
influence the decision of the Department or the objectivity of any report, plan or 
document prepared or to be prepared as part of the application; 

 have ensured/will ensure that information containing all relevant facts in respect 
of the application was/will be distributed or was/will be made available to 
interested and affected parties and the public and that participation by interested 
and affected parties was/will be facilitated in such a manner that all interested 
and affected parties were/will be provided with a reasonable opportunity to 
participate and to provide comments; 

 have ensured/will ensure that the comments of all interested and affected parties 
were/will be considered, recorded and submitted to the Department in respect of 
the application; 

 have ensured/will ensure the inclusion of inputs and recommendations from the 
specialist reports in respect of the application, where relevant; 

 have kept/will keep a register of all interested and affected parties that 
participate/d in the public participation process;  and 

 am aware that a false declaration is an offence in terms of regulation 48 of the 
2014 NEMA EIA Regulations. 

 
Note: The terms of reference of the review specialist must be attached. 
 

 
Signature of the specialist 
 
Name of company: Anchor Environmental Consultants (Pty) Ltd. 
 
Date: 9 July 2016 
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3 An indication of the scope of, and the purpose for which, the report was 

prepared; 

West Coast Resources (Pty) Ltd (WCR) is a private company owned by Trans Hex 

Operations (Pty) Ltd (Trans Hex), RE:CM and Calible Limited (RAC), the 

Government of South Africa, Dinoka Investment Holdings (Pty) Ltd and the 

Namaqualand Diamond Trust Fund. Trans Hex has entered into an agreement with 

the other shareholders of WCR to oversee and manage the operations WCR. WCR 

is re-establishing diamond mining operations in the Koingnaas area on the 

Namaqualand coast, which was previously mined by De Beers and under the 

existing mining environmental authorisation (EA) that was issued in terms of the 

National Environmental Management Act (Act No. 107 of 1998) in July 2012. As part 

of their operations, WCR intend to mine deposits that are located on land as well as 

specific deposits that extend seaward from the land potentially for several hundred 

metres. While some of the intended activities remain authorised in terms of the 

existing EA, other activities require a new EA. Myezo Environmental Management 

Services were appointed by WCR to undertake the Scoping and Environmental 

Impact Assessment (EIA). The scoping phase was been completed recently and 

revealed that various specialists would be required to complete the EIA. Henceforth, 

Anchor Environmental Consultants (Pty) Ltd. were appointed by Myezo 

Environmental Management Services in June 2016 to conduct a specialist study for 

the Swartlintjies Estuary. Both, data collected during a site visit in June 2016 as well 

as existing literature were used to describe the current biophysical state of the 

estuary. This specialist report assesses future prospecting and mining impacts on 

estuarine ecology and functioning based on available biophysical data and 

elaborates on future rehabilitation requirements. 
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4 The date and season of the site investigation and the relevance of the 

season to the outcome of the assessment; 

The site visit was conducted in Winter on the 22 June 2016 during sunny weather 

conditions. The Namaqualand receives most of its rainfall between April and 

September resulting in episodic peak flows during this time (Heydorn & Tinnley, 

1980).  The Swartlintjies catchment had received some rain prior to the site visit, 

which was favourable in assessing biophysical characteristics of the estuary. Firstly, 

vegetation within the Estuarine Functional Zone had come to life after the rain, which 

allowed us to identify most plant species. Furthermore, although closed to the sea, 

the estuary contained some water, attracting a number of water associated bird 

species, who were feeding primarily on brine shrimp. We were also able to record 

water quality (water temperature, dissolved oxygen, salinity, conductivity and pH) 

and to sample benthic macrofauna, which represents the first invertebrate record for 

the estuary. Finally, wet soils preserved animal foot prints and therefore facilitated 

the identification of various mammals that visit the estuary and its flood plain. 

 

5 A description of the methodology adopted in preparing the report or 

carrying out the specialised process; 

A site visit was undertaken on 22 June 2016 to collect biophysical data on water 

quality, sediment characteristics, benthic macrofauna, fish, bird and vegetation. Data 

and observations from the site visit along with existing literature (Heinecken, 1980) 

and data (e.g. historic aerial photographs) were used to describe the current 

biophysical state of the Swartlintjies Estuary and to identify potential impacts of 

future prospecting and mining activities on the estuary. The impact assessment was 

completed according the template provided by Myezo Environmental Management 
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Services. The following sections elaborate on the methods used to collect and 

analyse biophysical data obtained on 22 June 2016. 

 

5.1 Water quality 

Water quality measurements for temperature, salinity, conductivity, dissolved oxygen 

and pH were taken at three sites in the estuary using a handheld Hach water quality 

meter (Figure 1). Depth profiles were not produced due to the fact that the water was 

very shallow (< 50 cm deep). 

 

5.2 Sediments 

Sediment samples were collected at three sites distributed along the length of the 

estuary (Figure 1). Samples were placed in sterile sampling jars on ice immediately 

after collection and submitted to an SANAS accredited analytical laboratory for 

determination of grain size distribution, as well as organic and trace metal (Al, As, 

Cd, Cu, Mn, Ni, Pb, Zn, Hg) content. 

Data on sediment grain size distribution for both intertidal and subtidal sediments 

were analysed using GRADISTAT (Blott & Pye 2001).  GRADISTAT software 

automates the process of classifying and characterising sediments both 

quantitatively and qualitatively.   

Sediments were also analysed for concentrations of aluminium (Al), arsenic (As), 

cadmium (Cd), Copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), zinc (Zn) and 

mercury (Hg).  Trace metals concentrations  in the sediments were determined using 

a Nitric Acid (HNO3) / Perchloric Acid (HClO3)/ Hydrogen Peroxide (H2O2)/ 

Microwave digestion and JY Ultima Inductively Coupled Plasma Optical Emission 
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Spectrometer.  The concentrations of metals in the sediments of the Swartlintjies 

Estuary on 22 June 2016 are shown in (Section 10.3.2.1). 

Trace metals were normalised against aluminium by dividing the concentration of 

each metal by the concentration of aluminium, a procedure commonly conducted for 

metal analysis (Summers, Wade, Engle, & Malaeb, 1996).  As concentrations of 

metals in sediments are affected by total organic content, sediment grain size, and 

mineralogy, correct interpretation requires normalising their concentrations rather 

than using their raw concentrations (Summers et al., 1996).  Metal concentrations 

are commonly normalised against the concentration of aluminium, as aluminium 

ubiquitously coats all sediments and thus occurs in proportion to the surface area of 

the sediment (Gibbs, 1994). 

 

5.3 Benthic macrofauna 

Benthic macrofauna samples were collected at Site 1 and 2 (Figure 1).  The estuary 

was not connected to the sea at the time of the survey and sampling was therefore 

not dependent on tidal cycles. Samples were collected by inserting a 14.5 cm 

diameter corer into the sediment to a depth of 30 cm, plugging the open end, 

extracting the core and transferring the contents to a 0.5 mm mesh bag.  Two cores 

with a surface area of 0.02 m2 were taken and pooled at each sampling station (A-E) 

of Site 1. Due to shallower water and associated difficulties in processing the 

sample, only one core was sampled at each sampling station (A-E) of Site 2.  The 

mesh bag was submerged and agitated until all the fine sediment was removed and 

the remaining contents placed in a sample jar.  5% formalin was added as a 

preservative.  No benthic macrofauna was present in the samples and negated 

further analysis. 
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5.4 Fish 

Experimental seine netting was conducted using a beach-seine net, 30 m long, 2m 

deep, with a stretched mesh size of 12 mm at Site 1. No fish were caught due to 

hypersaline conditions in the estuary, which negated any further sampling and 

analysis. 

 

5.5 Birds 

Water-associated birds (i.e. wading birds, waders, gulls and terns) were identified 

and counted prior to sediment, benthic macrofauna and fish sampling activities to 

avoid disturbance. Bird species in the surrounding shrub and flood plain were 

identified by call and/or sight and counted during a 30 minute walk through the flood 

plain (Figure 1). 

 

5.6 Mammals 

Recent rain had resulted in a muddy terrain, which preserved animal footprints well. 

Photos of these footprints were taken and identified using The Field Guide to the 

Animal Tracks of Southern Africa by Liebenberg (2008). 

 

5.7 Vegetation 

Vegetation was delineated prior to the field visit using Google Earth imagery and a 

high resolution aerial photograph dated 2011 and provided by WRC. The preliminary 

vegetation map was ground truthed by delineating/confirming vegetation groups (i.e. 

salt marsh, shrub, dune vegetation) and identifying the species that make up these 

groups. Identification was facilitated by taking photos and vegetation samples. 

Photos were also taken from higher ground (haul road and edge of flood plain) to 
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confirm vegetation groups from a birds eye perspective. Lists of important species 

for specific vegetation types were obtained from the BGIS website (National 

Vegetation Map 2012 beta2: Map Viewers). 

 

5.7.1 Delineation of the Swartlintjies Estuary 

An estuary is defined in terms of the National Environmental Management: 

Integrated Coastal Management Act (ICMA) (Act No. 24 of 2008) and the NEMA 

2014 EIA Regulations as “a body of surface water—  

a. that is permanently or periodically open to the sea;  

b. in which a rise and fall of the water level as a result of the tides is 

measurable at spring tides when the body of surface water is open 

to the sea; or  

c. in respect of which the salinity is higher than fresh water as a result 

of the influence of the sea, and where there is a salinity gradient 

between the tidal reach and the mouth of the body of surface 

water.’’ 

While this definition is in line with those used internationally in respect of estuary 

water bodies it is considered somewhat limited inasmuch as it encapsulates only the 

estuary water body and not the adjacent physical and biological processes and 

habitats required to support estuarine function and health.  Thus, as part of the 

Estuary Component of the National Biodiversity Assessment (NBA) (Van Niekerk & 

Turpie, 2012) a definition for the estuarine functional zone (EFZ) was formulated 

which extended the lateral boundaries of an estuary up to the 5 m contour, with the 

downstream boundary taken as the estuary mouth and the upstream boundary taken 

as the limits of tidal variation or salinity penetration, whichever penetrates furthest.  
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Protection/rehabilitation of the estuarine functional zone is considered essential for 

protection of estuarine biodiversity and associated ecological processes (Van 

Niekerk & Turpie, 2012).   

The Swartlintjies Estuary has been classified as a small ephemeral river outlet and is 

not considered one of the 289 functional estuaries in South Africa (Van Niekerk & 

Turpie, 2012).  Using the NBA definition for delineating the extent of the Swartlintjies 

Estuary would result in a very small and meaningless management unit, which is not 

practically implementable.  Consequently, the extent of the estuary, i.e. the EFZ, was 

determined according to the 5 m contour above mean sea level (MSL) (Figure 1). 
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Figure 1 The Swartlintjies Estuarine Functional Zone showing biological and physico-chemical sampling sites (Source: Contour lines 
provided by WCR).
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6 The specific identified sensitivity of the site related to the activity and its 

associated structures and infrastructure; 

None of the proposed land based, surf zone, beach- and offshore channel mining 

activities are planned to be carried out within the Swartlintjies EFZ. However, mining 

activities occurring outside the boundaries of the EFZ could have an impact on the 

estuary and were assessed in Section 10.4. 

While the preferred sites for future slimes dams (Sites C and G) are not going to 

impact on the Swartlintjies Estuary, the alternative (Site 2) to sites A, C and G is 

situated 9 km upstream of the Swartlintjies Estuary and may be problematic. This 

alternative site is an existing slimes dam and is located within the Swartlintjies River 

catchment (Figure 2). Although the prevailing wind carries most of the dried saline 

sediment to the northeast, it is likely that the surface runoff during episodic rainfall 

events washes salt from the dam into the Swartlintjies River. This salt will eventually 

reach the EFZ, impacting on biodiversity through accelerated salinisation. This 

problem is compounded by the 10-15 m high haul road situated 3 km upstream of 

the mouth, which runs through the Swartlintjies EFZ and prevents much of the runoff 

from the catchment reaching the estuary. Pipes in the haul road provide a conduit for 

water to flow past this barrier, but the inlets for the pipes are elevated at least 1 m 

above the river bed, which means that very little (if any) water is actually able to pass 

through this barrier (Figure 3). Prior to the commencement of mining activities in the 

area, the Swartlintjies River would have come down in flood unhindered during 

episodic rainfalls, creating a braided flood plain with channels of varying depths 

(Section 10.3.1). These channels were then colonised by plants during dry periods, 

creating a biodiverse habitat that reflects the topographic mosaic of the floodplain 

(Section 10.3.3.1). This suggests that the episodic flooding of the Swartlintjies River 
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is an important ecological process for maintaining biodiversity of the Swartlintjies 

EFZ. 
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Figure 2 Past, current and proposed mining activities that impact on the Swartlintjies Estuary. 
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Leaching

 
 
Figure 3 Past, current and planned mining activities and impacts on the Swartlintjies Estuarine Functional Zone.  
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7 An identification of any areas to be avoided, including buffers; 

No new and continued use of slimes dams within the Estuarine Functional Zone and 

the Swartlintjies River catchment should take place (Figure 2 and Figure 3). Further 

fragmentation of the vegetation by roads and pathways within the EFZ must be 

prevented. 

 

8 A map superimposing the activity including the associated structures and 

infrastructure on the environmental sensitivities of the site including areas 

to be avoided, including buffers; 

Refer to Figure 2 and Figure 3. 

 

9 A description of any assumptions made and any uncertainties or gaps in 

knowledge; 

It is unknown whether slimes dams indeed cause significant acceleration of 

salinisation of the system. It is, however, clear that the obstructions in the catchment 

and the EFZ have removed any possibility that excess salts can be flushed from the 

system flush out during episodic flood events. A precautionary approach is therefore 

highly recommended. This is especially important considering that it remains 

unknown whether the system will flush sufficiently (magnitude and frequency) under 

natural conditions (i.e. restored flows). 
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10 A description of the findings and potential implications of such finding on 

the impact of the proposed activity, including identified alternatives on the 

environment; 

10.1 Abbreviations 

EA Environmental Authorisation 
WCR West Coast Resources (Pty) Ltd 

RAC RE:CM and Calible Limited  

EIA Environmental Impact Assessment 
ECRU Estuarine and Coastal Research Unit 
MAR Mean Annual Runoff 
Mm3 Million Meters Cubed 
SANBI South African National Biodiversity Institute 
GIS Geographical Information System 

 

10.2 Glossary of terms used in this report 

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 
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 
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 

 

10.3 Description of the Estuary 

10.3.1 Catchment and hydrology 

The Swartlintjies Estuary is situated on the West Coast of South Africa, 

approximately 6.5 km south of Hondeklip Bay within a strict security area of the 

Koignaas mining concession, which was previously mined by De Beers and where 

WCR is currently re-establishing diamond mining operations. The estuary is situated 
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within the cool temperate biogeographic region of South Africa (Harrison, Cooper, & 

Ramm, 2000) and spans the Kamiesberg and Nama Khoi Local Municipalities (part 

of the Namaqua District Municipality) in the Northern Cape Province. The estuary is 

fed by the Swartlintjies River, which is approximately 65 km long with a catchment 

size of 1748.48 km2 (RSA DWA, 2009) (Figure 4). 

The ephemeral Swartlintjies River only flows for short periods of time after rainfall 

events which occurring mostly between April and August. The Swartlintjies river and 

its tributaries have zero flow for more than 75% of the time and hence the catchment 

receives a low Mean Annual Runoff (MAR) of 1.45 Mm3 (RSA DWA, 2009). The 

riverbed in the upper catchment is deeply incised and the presence of braided 

channels indicates that the river should, if unhindered, come down in flood during 

episodic rainfall events (Heinecken, 1980). 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 (Heinecken, 1980; RSA Department of Agricultural 

Technical Services, 1975). 

Flow in the lower catchment and into the estuary has been severely reduced as a result of the 
result of the construction of roads through the riverbed.  The road connecting Hondeklip Bay with the 
Hondeklip Bay with the Koingnaas mining entrance crosses the river 9 km from the mouth connecting 
mouth connecting the river on either side by a pipe with a diameter of approximately 50 cm. The pipe 
50 cm. The pipe is not visible on the upstream side of the gravel road and it is suspected that the inlet 
suspected that the inlet is buried, causing the road to act as a flood attenuating, and minimally 
minimally permeable barrier ( 

Figure 5). The haul road situated 3 km upstream of the mouth within the restricted mining concession 
area of the WCR represents another barrier to the flow of the Swartlintjies River, preventing runoff 
from much of the catchment from reaching the estuary and the river from reaching the floodplain. In 
an attempt to connect the river to the estuary, a number of pipes have been buried in the gravel of the 
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haul road. These pipes are, however, ineffectual as the inlets for the pipes are elevated approximately 
1 m above the river bed ( 

Figure 6). Two smaller roads situated 1 km and 2.2 km from the mouth are no longer 

in use but are still in place and are further impeding the very limited flow that would 

otherwise reach the estuary. 

Two small excavated trenches on the estuary banks just north of the estuary mouth 

contained stagnant and eutrophic water at the time of the field survey for this study. 

At the time of the ECRU survey in 1980, these trenches contained water to a depth 

of 20 cm. The water level in these hollows was approximately 1.25 m below the level 

of the dry riverbed, indicating a relatively high water table. 

Rainfall had been followed by spring tide conditions (high tide approximately 1.75 m on 22 June) on 
on 22 June) on the day of the field visit (South African Navy, 2016).  The estuary was filled with 
filled with hypersaline seawater of up to 50 cm depth and a continuous water body extended 
extended approximately 450 m inlands from the berm (Figure 7). Stagnant pools and water in narrow 
channels extended up to approximately 980 m upstream above this point. The presence of recent and 
bleached dried kelp 500 m upstream coincides with observations made during the Estuarine and 
Coastal Research Unit (ECRU) survey on 16 October 1980, and indicates that seawater regularly 
penetrates the river outlet at spring tide. Hypersaline conditions and stagnant water with signs of 
eutrophication 980 m from the mouth (Figure 7) indicates that seawater possibly penetrates 1 km 
inland during spring tide and evaporates slowly, thereby forming a salt crust (Figure 7) until the next 
spring tide occurs. It is, however, possible that rainfall prior to the field visit also contributed to the 
amount of water that was present in the upper reaches of the estuary. The impact of the rain was 
evident in very muddy conditions in depressions on the floodplain and on the banks of the narrow 
channels ( 

Figure 8). 
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Figure 4 The catchment area (in light blue with dotted boundary) of the Swartlintjies River and its tributaries in relation to the Namaqua 
National Park (Source: Biodiversity GIS Online Map viewer 2016). 
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Figure 5 Photos of the road that connects Koignaas mine entrance with Hondeklip Bay. 
The road crosses the river approximately 9 km from the Swartlintjies Estuary mouth and acts 
as a minimally permeable flood attenuating barrier (C). Stagnation and signs of eutrophication 
are evident in the upstream water body (B). Photos were taken on 22 June 2016. 
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Figure 6 Photos of the main haul road situated 3 km upstream of the mouth within the 
restricted mining concession area of the WCR. This road prevents the river from reaching the 
floodplain. Photo A faces upstream and photo B shows how the intake pipe is elevated at least 
1 m above the riverbed. Photos were taken on 22 June 2016. 
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Figure 7 Photos of the upper reaches of the Swartlintjies Estuary, approximately 1 km 
upstream from the estuary mouth.  Photo A shows the continuous water body extending from 
the mouth 480 m inland. Photo B shows signs of eutrophication in the water body that were 
found approximately 1 km from the mouth. Photo C shows the salt crust and salt crystals that 
overlaid the sediment in all water bodies. Photos were taken on 22 June 2016. 
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Figure 8 Photos of the upper reaches of the Swartlintjies Estuary and its floodplain. 
Photo A shows muddy banks of the upper estuary channel, demonstrating that rainfalls could 
have contributed to relatively high water levels in the estuary. Photo B shows muddy sediment 
on the otherwise dry floodplain (Photo C). Photos were taken on 22 June 2016. 
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10.3.2 Physical and chemical characteristics of the estuary 

The Swartlintjies EFZ covers 1.37 km2. The lower reaches of the Swartlintjies 

riverbed is characterised by two extended meanders that widen out into the 

floodplain that was created by an extensive network of braided flood channels.  The 

floodplain is approximately 400 m wide and 1.8 km long.  The riverbed then narrows 

into a channel that is flanked by low-lying vegetated dunes but widens again slightly 

towards the mouth, which opens northwards into a small bay (Heinecken, 1980). 

Low hummock dunes can be found south of the flat sandbar (approximately 0.5 m 

above Mean High Water Spring tide level) (Heinecken, 1980) that separates the river 

outlet from the sea.  Parts of the barchanoid dunes to the north of the mouth were 

removed permanently during trench excavation in the past (Section 10.3.3.1). 

 

10.3.2.1 Geology and sediments 

The basement rock of the area falls within the Namaqualand –Natal belt of 

metamorphism and granitisation and is overlain by a number of sedimentary 

sequences. The sediments of the Swartlintjies Estuary and surroundings are derived 

from these sequences and are locally known as the Koignaas Complex (Heinecken, 

1980). The soil type has been categorised as “Red and yellow, well drained sandy 

soils with high base status” (SANBI, 2016a). More detailed information was provided 

by Heinecken (1980), who described three distinct bands of surface soil formations. 

The triangle of barchanoid dunes north of the estuary were not vegetated in 1980 but 

have since then been colonised by Namaqualand Seashore Vegetation (SANBI, 

2016b) (Section 10.3.3.1). However, these dunes have been largely destroyed by 

mining activities along the coast. Inland of the barchanoid dunes, a band of 
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vegetated white dunes approximately 400 m wide were followed by vegetated red 

sands with darker termitaria “heuweltjies” extending inland. 

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 Sites 2 and 3, the sand was 

medium-grained and sorted moderately and poorly respectively (classification 

according to Forbes and Demetriades (2003)). The organic content (measured as 

Total Organic Carbon) of the riverbed sand underlying the water bodies was high at 

all sites with an average of 11.1±1 %. 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 ECRU survey 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). 

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 Table 1.  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. 
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The metal concentrations in the sediment collected at the Swartlintjies Estuary were 

all below the ERL threshold, except for Cadmium at Site 2, 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.  

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 EFZ (Section 10.3.1), the estuary has not, for a 

while, experienced floods with the capacity to flush sediments, salts and trace metals 

to sea. 

Manganese levels in the estuary are high, however, it has been shown that substrate 

along the west coast of South Africa is naturally high in Manganese (. Overall, the 

diamond mining industry does not use chemicals for the processing of diamonds and 

is therefore not considered to pollute the environment (with the exception of 

salinisation as a result of the seawater used for diamond washing). 

 
Table 1  Metal concentrations in sediment collected at Site 1-3 compared to the National 
Oceanic and Atmospheric Administration (NOAA) sediment quality guidelines (where 
applicable). Concentrations are parts per million dry weight, ERL = Effects Range Low.  
 

Metal Effect Range-
Low (µg/g) 

Site 1 Site 2 Site 3 

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 
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10.3.2.2 Water quality 

The Swartlintjies estuary was dry during the ECRU Survey that was carried out in 

October 1980 and therefore water quality data collected during the field visit on 22 

June 2016 represents the first record for the Swartlintjies Estuary. 

Hypersaline conditions prevailed at all three sites within the EFZ (Figure 1), with 

conductivity ranging from 147-172 mS/cm (> 100 ppt salinity) (Table 2). The primary 

reason for hypersalinity is the regular intrusion of seawater during spring tides. 

Seawater enters the riverbed and remains trapped behind the berm, evaporating 

slowly and leaving salts behind. This is combined with the fact that episodic floods 

no longer reach the estuary due to obstructions to flow in the lower catchment and 

the EFZ. The little surface water runoff that occurs within the EFZ during rainfall 

events between April and September are not enough to temporarily dilute the water. 

Rainfall also carries salts from sediments outside the EFZ into the riverbed, which is 

responsible for the saline conditions within the dry flood plain (saltmarsh vegetation 

dominates in the main river channel). Generally, the Namaqualand area experiences 

higher evaporation rates than precipitation, which naturally leads to the formation of 

salt pans (Heinecken, 1980; RSA DWA, 2009). Lastly, it is possible that the 

abandoned slimes dam north of the estuary leaches additional salt into the riverbed. 

A saltpan is present in the river bed below the abandoned slime dam (Figure 3).  

Water temperature 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. 
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Dissolved oxygen was relatively high and did not indicate eutrophic conditions, 

although the sediments underneath the salt crust were classified as eutrophic based 

on the organic content (Section 10.3.2.1). 

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. 

 
Table 2 Water quality data collected at three sites in the Swartlintjies Estuary on 22 June 2016. 
 

Site Temperature 
(°C) 

Conductivity 
(mS/cm) 

Dissolved oxygen 
(mg/l) 

Dissolved oxygen 
(% saturation) 

pH 

Site 1 11.8 147 10.72 102 7.54 

Site 2 18.1 172 14.81 155.5 7.42 

Site 3 17.6 166 10.64 106 7.33 

River (9 km 
from the 
mouth) 

18.0 67.9 11.88 125 7.25 

 
 

10.3.3 Fauna and Flora 

Only specialised organisms can exist and thrive in the extreme hypersaline 

conditions of this estuary (>100 ppt). Artemia is a genus of aquatic crustaceans 

known as brine shrimp, which are adapted to such conditions and were found in the 

water column during the field visit. A variety of wading birds and waders were 

feeding on the brine shrimp throughout the day. No fish or benthic invertebrates were 

found in the estuary and these groups have therefore been omitted from the sections 

below. 

10.3.3.1 Flora 

A total of 36 semi-aquatic and terrestrial plant species from 15 families have been 

identified within the Swartlintjies EFZ to date (Table 3). 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 
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Plants (SANBI, 2016c). Although all other species that were identified have not been 

listed as threatened on the Red List of South Africa (i.e. least concern), 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 (Table 3).  

The National Vegetation Map published by the South African National Biodiversity Institute (SANBI) 
Institute (SANBI) provides a rough guide to the vegetation types and associated species that can be 
species that can be expected to occur in the Swartlintjies EFZ and surroundings. This rough guide 
This rough guide was then ground truthed during the field visit on 22 June 2016, from which a more 
from which a more detailed vegetation map was produced in Google Earth Pro ( 

Figure 9). The vegetation in the EFZ had come to life after the rainfall event prior to 

the field trip with some species being in flower (Figure 10). 

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, which is also 

present along the coast just above High Spring tide level (Heinecken, 1980). 

Seashore vegetation can be found in near the mouth on the dunes and extends as a thin band north 
thin band north and south of the estuary encompassing the beach and dune fields (note that this 
(note that this excludes Namaqualand Coastal Duneveld Vegetation type ( 

Figure 9)). Seven species unique to this vegetation type have been identified to date (Table 3). At the 
estuary mouth, patches of Sarcocornia perennis on slightly elevated beach sand were present 
avoiding inundation by regular penetration of the sea during spring tide ( 
Figure 11). Filamentous algae were growing on the edge of the water body near the mouth and 
further upstream ( 

Figure 11). 

The riverbed and core of the floodplain provides suitable conditions for Arid Estuary Salt Marsh. 
Perennial Sacrocornia natalensis and Sarcocornia pillansii were found to dominate the main river 
channel on the floodplain, where salt has accumulated over time ( 
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Figure 12). 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 ( 

Figure 9 and Table 3). A variety of succulent shrubs was found on ground slightly 

elevated relative to the old channels (as little as 0.5 m) and included species such as 

Othonna cylindrica, Drosanthemum luderitzii and Amphibolia rupis-arcuatae (Figure 

13). Prior to mining activities in the area, the Swartlintjies River came down in flood 

unhindered during episodic rainfalls, creating a braided flood plain with channels of 

varying depths (Section 10.3.1). These channels were then colonised during dry 

periods, creating a biodiverse habitat that reflects the topographic mosaic of the 

floodplain. This shows that the episodic flooding of the Swartlintjies River is an 

important ecological process for maintaining biodiversity of the Swartlintjies EFZ. 

The elevated edges of the floodplain transitioned to the surrounding vegetation type, 

namely Namaqualand Coastal Duneveld to the northwest and south of the EFZ and 

Namaqualand Strandveld to the north of the EFZ.  

Although the vegetation in the Swartlintjies EFZ is still largely intact, several areas, amounting to 17.8 
amounting to 17.8 ha have been impacted by previous mining activities ( 

Figure 9). A large strip of barchanoid dunes was removed north of the estuary 

mouth, while the northern portion of the EFZ has been fragmented by an old slimes 

dam and roads leading to and away from this area. The slimes dam also seems to 

have leached on the western side towards the river channel, leaving only sparse 

vegetation behind. The old and current haul roads through the EFZ have also 

fragmented the vegetation in places. The mining area south of the EFZ is a source of 

sediment that erodes towards the EFZ during episodic rainfall events and has 

resulted in sparser vegetation on the edges of the EFZ. 
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Table 3 Family and growth form of 36 species that have been identified in the Swartlintjies Estuarine Functional Zone (EFZ) to date. 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 1980 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. 
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Total area within the EFZ 10.6 ha 17.7 ha 3.4 ha 36.3 ha N/A 

Aizoaceae Low Shrubs Galenia fruticosa  X X   

Aizoaceae Succulent Shrubs Tetragonia fruticosa X X X   

Aizoaceae  Amphibolia laevis X X X   

Aizoaceae   Leipoldtia sp (possibly Leipoldtia frutescens)  X X   

Amaranthaceae  Sarcocornia pillansii    X  

Amaranthaceae  Sarcocornia perennis X     

Asparagaceae Low Shrubs Asparagus capensis var littoralis X X    

Asteraceae Succulent Shrubs Othonna floribunda (Synonym Crassothonna floribunda) X     

Asteraceae Succulent Shrubs Othonna cylindrica (Synonym Crassothonna cylindrica)  X X   

Asteraceae Succulent Shrubs Arctotis decurrens(Synonym Arctotis scullyi) X     

Asteraceae Succulent Shrubs Didelta carnosa (L.f.) Aiton var. tomentosa (Less.) Roessler X X    

Asteraceae Succulent Herbs Arctotheca populifolia X     

Asteraceae Succulent Shrubs Othonna sedifolia  X X   

Asteraceae Herb Gazania sp. Cf. rigida X X    

Asteraceae Herb Oncosiphon suffruticosum  X X   

Chenopodiaceae Succulent Shrubs Salsola aphylla     X 

Chenopodiaceae Succulent Shrubs Sarcocornia littorea X     

Chenopodiaceae Succulent Shrubs Sarcocornia natalensis    X  

Ebenaceae Tall Shrubs Euclea racemosa  X X   

Fabaceae Low Shrubs Lebeckia cinerea X X    
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Total area within the EFZ 10.6 ha 17.7 ha 3.4 ha 36.3 ha N/A 

Frankeniaceae Low Shrub Frankenia repens X     

Malvaceae Low Shrubs Hermannia pfeilii   X (?)   

Mesembryanthemaceae Succulent Shrubs Lampranthus sp.   X (?)   

Mesembryanthemaceae Succulent Shrubs Drosanthemum luderitzii X     

Mesembryanthemaceae Succulent Shrubs Amphibolia rupis-arcuatae X X    

Mesembryanthemaceae Succulent Shrubs Stoeberia utilitis X X X   

Mesembryanthemaceae Succulent Herbs Mesembryanthemum crystallinum (synonym: guerichianum) X    X 

Molluginaceae Succulent Shrubs Hypertelis (Kewa) angrae-pequenae X     

Molluginaceae   Pharnaceum microphyllum   X (?)   

Plumbaginaceae Herb Limonium equisetinum X    X 

Poaceae Graminoids Chaetobromus involucratus subsp. Dregeanus   X   

Poaceae Graminoids Cladoraphis cyperoides (synonyms Eragrostis cyperoides) X X X   

Poaceae Graminoid Eragrostis sabulosa  X    

Poaceae Graminoids Sporobolus virginicus X   X X 

Solanaceae Succulent Shrubs Lycium sp. X (?)     

Zygophyllaceae Succulent Shrubs Zygophyllum morgsana X X X   
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Namaqualand Coastal Duneveld

Namaqualand Strandveld

 
 
Figure 9 Vegetation communities present in the Swartlintjies Estuarine Functional Zone. 
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Amphibolia laevis Othonna cylindrica 

 

Oncosiphon suffruticosum Unidentified succulent 

 
Unidentified succulent 

 
 

 
Figure 10 Photos of flowering terrestrial plants in the Swartlintjies Estuarine Functional 
Zone. The Photos were taken on 22 June 2016. 
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Figure 11 Patches of Sarcocornia perennis (A) and filamentous algae on the water’s edge 
(B). The Photos were taken on 22 June 2016. 
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Figure 12 The river channel is shown by the red saltmarsh vegetation (Sarcocornia 
natalense and Sarcocornia pillansii). Transitional vegetation with a mix of saltmarsh and shrub 
can be seen on elevated ground.
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A 

 

B C 

 
 
 
Figure 13 Photos showing (A) Othonna cylindrical (B) Drosanthemum luderitzii and (C) 
Amphibolia rupis-arcuatae. 
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10.3.3.2 Insects and other invertebrates 

During the ECRU survey in 1980, Heinecken (1980) 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 likely washed into the estuary by the 

springtide 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 Figure 14. 

  
 
Figure 14 Photos of dead millipedes in the dry flood plain (bleached) and drowned in 
shallow hypersaline water. Photos were taken on 22 June 2016. 

 

10.3.3.3 Birds 

A total of 26 bird species have been recorded at the Swartlintjies Estuary and on the 

floodplain to date (Table 4). The waterbirds of the Swartlintjies Estuary can be 

divided into five taxonomic orders, the most species-rich being the Charadriiformes, 

which include the waders, gulls and terns (Table 5). 

At the time of this 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 ( 
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Figure 15 A&B). Hartlaub’s gull and kelp gull were resting on the banks, while the 

Antarctic tern and pied crow flew overhead. 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 roams the EFZ, which is evident by footprints 

in muddy parts of the upper estuary and the floodplain ( 

Figure 15). 

The seasonal effect on bird species composition (types of species and abundance) 

of the Swartlintjies Estuary is well pronounced. In comparison to the species found 

during this survey, summer migratory waders, including sanderling and curlew 

sandpiper, were present in large numbers at the estuary in October 1980 (Table 4). 

Furthermore, the estuary was dry at that time and water was only available in the 

excavated trenches north of the estuary mouth (Heinecken, 1980) and would have 

been too deep to provide feeding grounds for flamingos, avocets and black-winged 

stilts. It is apparent that when the estuary contains water, the hypersaline conditions 

produce a thriving population of brine shrimp, which in turn support a number of bird 

species. 
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Table 4 Birds recorded in the Swartlintjies Estuary (Source: Heinecken 1980; Field visit by 
Anchor Environmental Consultants (Pty) Ltd. on 22 June 2016). 
 

Common name Scientific name ECRU survey 
16 October 

2016 

Anchor 
Environmental 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 double-
collared sunbird  Cinnyris chalybeus 

 1 

Karoo prinia Prinia maculosa  2 

Pied crow Corvus albus 3 2 

Sand martin Riparia riparia 2 11 

Common ostrich Struthio camelus  ? (Footprints) 

 
 
Table 5 Taxonomic composition of waterbirds in the Swartlintjies Estuary (Source: Heinecken 
1980; Field visit by Anchor Environmental Consultants (Pty) Ltd. on 22 June 2016). 
 

Common groupings Order No. SA 
resident 
species 

No. of 
migrant 
species 

Waterfowl Anseriformes (Ducks, geese) 2  

 Gruiformes (Rails, crakes, gallinules, 
coots) 

1  

Wading birds Phoenicopteriformes (Flamingos) 1  

Waders Charadriiformes (Sandpipers, stints, 
‘shanks’, stilts, plovers etc) 

5 3 

Gulls, terns Charadriiformes 2 1 

Wagtails Passeriforms 1  
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A 

 

B C 

 
 
Figure 15 Birds feeding on brine shrimp at the Swartlintjies Estuary mouth (A&B). Photo 
C: Common ostrich footprint approximately 1 km from the mouth (Liebenberg 2008). Photos 
were taken on 22 June 2016. 
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10.3.3.4 Mammals 

No live mammals were seen during the field survey on 22 June 2016. However, the 

spur 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 16). These could belong to 

the steenbok (Raphicerus campestris) (seen during EPRU survey in 1980) or the 

common duiker (Sylvicapra grimmia) (skull found during EPRU 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 both surveys 

(Figure 16), while porcupine tracks (Hystrix sp.) and a dassie (Procavia capensis) 

skull were only found in 1980. The tracks in Figure 16C  best match those of the 

African civet, although the spur lacks visible claw marks (Liebenberg, 2008). The 

size (5.5 cm) and the shape (round front foot, oval hind foot) of the spur match the 

description in Liebenberg (2008). 

Domestic horse tracks (unless plain zebra has been introduced into the area) were 

also found during the site visit. To date, 13 mammal species have been recorded 

within the Swartlintjies EFZ surroundings (including Hondeklip Bay). Species and 

sources are listed in Table 6. 
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B C 

 

 

 
Figure 16 Photos of mammal tracks and faeces in the Swartlintjies Estuarine Functional 
Zone. The top pictures show the dung and tracks of a small unidentified antelope, which is 
likely to be a steenbok or a common duiker. Photo B shows the tracks of a water mongoose 
(track length is approximately 5 cm). Photo C shows the possible tracks of an African civet 
(track length is approximately 5.5 cm). Photos were taken on 22 June 2016. 
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Table 6 List of mammals identified in the Swartlintjies EFZ and greater Hondeklip area. 

 
Common 

name 
Scientific 

name 
Swartlintjies 

EFZ 
Greater 

area 
Source 

A=Heinecken, 
1980 

B= Current 
survey 2016 

Steenbok Raphicerus 
campestris 

X X A, B 

Dassie Procavia capensis X  A 

Common duiker Sylvicapra grimmia X  A 

Springbok Antidorcas 
marsupialis 

X  B 

Porcupine Hystrix 
africaeaustralis 

X  A 

Water mongoose Atilax paludinosus X  A, B 

African civet Civetictis civetta X?  B 

Brant’s Karroo rat Parotomys brantsi  X A 

South African 
Pygmy gerbil 

Gerbillurus paeba  X A 

Bush Karoo Rat Otomys unisulcatus  X A 

Bat Eidolon helvum  X A 

Suricate Suricata suricatta  X B 

Horse Equus caballus X  B 

 
 

10.3.4 Management history 

The Swartlintjies Estuary has been situated within a strictly access controlled 

Koignaas mining concession area for quite some time and management of the 

estuary has been minimal. De Beers Consolidated Diamond Mines (DBCDM) 

attempted to artificially open the mouth with bulldozers in 1978 and 1980 for 

unknown reasons. While the mouth closed immediately after the two attempts in 

1978, it stayed open/contained seawater for six months after it had been opened in 

early 1980. The altered flow regime (Section 10.3.1) in combination with the artificial 

opening of the estuary mouth is likely to have permanently and artificially increased 

salinity in the soil. Abandoned roads leading through the riverbed and slimes dams 

impacting on estuary health have not been removed at this point in time. 
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10.3.5 Current ecosystem health 

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. 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. 

 

10.3.6 Conservation importance 

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 4). The Swartlintjies Estuary has not been earmarked for conservation at the 

time of writing. However, rehabilitation of this estuary by restoring flow to the lower 

catchment could have major benefits to conserving biodiversity in the EFZ. 

Rehabilitation 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’. 

 
 

10.4 Impact Assessment 

None of the proposed land based, surf zone, beach- and offshore channel mining 

activities are planned to be carried out within the Swartlintjies EFZ. However, mining 

activities occurring outside the boundaries of the EFZ could have an impact on the 

estuary itself and are assessed in the sections below. 
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10.4.1 Surf zone, beach- and offshore channel mining 

The southern boundary of the proposed surf zone, beach- and offshore channel 

mining area is located 600 m north of the Swartlintjies Estuary (Figure 3). A seawall 

will be built from gabions, protruding into the bay to an unknown distance. The 

Swartlintjies bay is very small and open, and is influenced by the northward flowing 

Benguela current.  Due to the small size and shape of the bay, as well as the 

direction of the current, the Swartlintjies Estuary is unlikely to be impacted by these 

mining operations. It is, however, recommended that the seawall does not extend 

more than 300 m seaward from the high water mark. The potential impact on 

sedimentation processes of the Swartlintjies Estuary is assessed in terms of a 

seawall that does not extend beyond the area as indicated in (Figure 3 and Table 7). 

No mitigation measures are required. 

 
Table 7 The potential impact of surf zone, beach- and offshore channel mining on 
sedimentation processes in the Swartlintjies Estuary. 
 

 Without mitigation Assuming mitigation 

Severity Low N/A 

Duration Permanent: The wall will only 
be removed once mining 
activities have been completed. 

N/A 

Extent Local: The estuary is situated 
within the mining concession 
area. 

N/A 

Consequence Medium N/A 

Probability Unlikely N/A 

Significance Low N/A 

Status Negative N/A 

Confidence Medium N/A 

Reversibility Fully reversible N/A 

Nature of cumulative impact N/A N/A 

Degree of which  impact may 
cause irreplaceable loss of 
resources 

Low N/A 

Degree to which impact can be 
mitigated 

None: Shortening the wall will 
not influence sedimentation 
dynamics of the estuary 

N/A 

 
 



West Coast Resources (Pty) Ltd 
Impact Assessment Methodology 

55 

                       

 

10.4.2 Slime dams 

While the preferred sites for future slimes dams (Sites C and G) are not going to 

impact on the Swartlintjies Estuary, the alternative (Site 2) to sites A, C and G is 

situated 9 km upstream of the Swartlintjies Estuary and may be problematic. This 

alternative site is an existing slimes dam and is located within the Swartlintjies River 

catchment (Figure 2). Although the prevailing wind carries most of the dried saline 

sediment to the northeast, it is likely that the surface runoff during episodic rainfall 

events washes salt from the dam into the Swartlintjies River. 

It is evident that the rainfall has carried salty sediment from the small abandoned 

slimes dam situated in the northern part of the EFZ down towards the river channel 

and has had an impact on the vegetation (Section 10.3.3.1). A salt pan is situated 

directly below the dam, which could be an indication of increased rates of salt 

accumulation in the soil. The proposed alternative site for the slimes dam could have 

a similar effect on the river and therefore may impact on the upper reaches of the 

estuary. This impact would be further exacerbated by the current inability of the 

system to flush accumulated salts out to sea. Very few plant species can survive in 

saline soils, which results in the increasing extent of saltmarsh vegetation 

outcompeting Namaqualand Duneveld and Strandveld vegetation patches.  

It is not feasible to cover slimes dams while they are in use and salt water runoff into 

the riverbed can therefore not be mitigated. The impacts on the estuary can only be 

prevented by utilising the preferred sites north of the estuary, which are situated 

outside of the Swartlintjies River catchment and are anticipated to drain into the sea 

via existing abandoned mining channels. The potential impact on biodiversity as a 

result of accelerated salinisation of the Swartlintjies Estuarine Functional Zone is 

assessed in Table 8. 
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Table 8 The potential impact of saltwater runoff from the proposed alternative slimes dam site 
on the biodiversity of the Swartlintjies Estuarine Functional Zone. 
 

 Without mitigation Assuming mitigation 

Severity High  N/A 

Duration High N/A 

Extent Medium: The river is situated 
outside the concession area 
and would be impacted too. 

N/A 

Consequence High N/A 

Probability Medium N/A 

Significance High N/A 

Status Negative N/A 

Confidence Medium N/A 

Reversibility Partially reversible N/A 

Nature of cumulative impact High N/A 

Degree of which  impact may 
cause irreplaceable loss of 
resources 

Medium N/A 

Degree to which impact can be 
mitigated 

None: No mitigation measures 
available 

N/A 

 
 

10.4.3 Obstructions to freshwater inflow 

The 10-15 m high haul road situated 3 km upstream of the mouth leads through the 

Swartlintjies EFZ and prevents the river from entering the estuary. Pipes in the haul 

road connect either side of the river, but the inlet is elevated at least 1 m above the 

river bed, making it impossible for water to pass through during episodic rainfall 

events. Prior to mining activities in the area, the Swartlintjies River came down in 

flood unhindered during episodic rainfalls, creating a braided flood plain with 

channels of varying depths (Section 10.3.1). These channels were then colonised by 

plants during dry periods, creating a biodiverse habitat that reflects the topographic 

mosaic of the floodplain (Section 10.3.3.1). This shows that the episodic flooding of 

the Swartlintjies River is an important ecological process for maintaining biodiversity 

of the Swartlintjies EFZ. 

Restoring freshwater flows to the estuary should not be left until mine closure. The 

pipes in the haul road should be replaced with larger culverts (at least 1 m wide) that 

allow the Swartlintjies River to flow into the lower EFZ. 
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Table 9 The impact of the haul road on the hydrological functioning and biodiversity of the 
Swartlintjies Estuary. 
 

 Without mitigation Assuming mitigation 

Severity High  Medium 

Duration High Medium 

Extent Low: The direct impact is 
restricted to the Estuarine 
Functional Zone 

Low 

Consequence High Medium 

Probability High Medium 

Significance High Medium 

Status Negative Negative 

Confidence High Medium 

Reversibility Partially reversible: It is not known whether the restoration of flow 
will ensure that excess salt is flushed into the sea. 

Nature of cumulative impact Impacts on the extent and plant diversity within the Namaqualand 
Stranveld and Namaqualand Coastal Dunveld vegetation types are 
amplified due to the widespread mining activities and destruction of 
habitat in the area. 

Degree of which impact may 
cause irreplaceable loss of 
resources 

High Medium 

Degree to which impact can be 
mitigated 

Low Low 
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11 Any mitigation measures for inclusion in the EMPr; 

No mitigation measures are required for future mining activities. The pipes in the 

haul road should be replaced with larger culverts that allow the Swartlintjies River to 

flow into the lower EFZ. 

 

12 Any conditions for inclusion in the environmental authorisation;  

Environmental Authorisation should include the need to rehabilitate the estuary by 

implementing the Swartintjies Estuary Management Plan (to be finalised). 

 

13 Any monitoring requirements for inclusion in the EMPr or environmental 

authorisation; 

None 

 

14 A reasoned opinionas to whether the proposed activity or portions thereof 

should be authorised; and if the opinion is that the proposed activity or 

portions thereof should be authorised, any avoidance, management and 

mitigation measures that should be included in the EMPr, and where 

applicable, the closure plan; 

There are no direct impacts on the Swartlintjies Estuary by the proposed mining 

activities. Future slimes dams at Sites C and G are favoured over the alternative 

Site 2, which is situated 9 km upstream of the Swartlintjies Estuary and may be 

problematic. The alternative site (Site 2) should be avoided to prevent accelerated 

salinisation of the Swartlintjies Estuarine Functional Zone and associated negative 

long-term impacts on biodiversity. The freshwater flow to the estuary should be 
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restored as best as possible prior to closure focusing on replacing the ineffectual 

pipes in the haul road with proper culverts. 

 

15 A description of any consultation process that was undertaken during the 

course of preparing the specialist report; 

Not applicable 

 

16 A summary and copies of any comments received during any consultation 

process and where applicable all responses thereto; and  

Not applicable 

 

17 Any other information requested by the competent authority 

The competent authority requested WCR to submit an Estuarine Management Plan. 

This plan is currently being drafted by Anchor Environmental Consultants (Pty) Ltd. 

and will be available for comment by 5th August 2016. 

 


