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EXECUTIVE SUMMARY 
 
This study deals with the potential impacts on the flamingos and other waterbirds of Kamfers 
Dam of the proposed housing development in the area Roodepan, near Kimberley in the 
Northern Cape Province. The study concentrates on the effects of human disturbance 
associated with the proposed development.  
 
Kamfers Dam is of great conservation and scientific importance, largely because of its wealth of 
waterbird species but especially because of the vast number of Lesser Flamingos that it 
supports year-round. The use of the wetland by these birds as a roosting, feeding and moulting 
site, and the wetland’s potential as a breeding site by them (only two other breeding sites are 
used by the species in southern Africa), make Kamfers Dam valuable on a national and a 
regional level. The wetland is also an important asset for tourism and environmental education. 
The main potential impacts of the proposed development that are envisaged are (1) human 
disturbance, (2) water pollution, (3) habitat loss, (4) air pollution and (5) predation. 
 
Three alternatives are assessed: (1) development with mitigation, (2) development without 
mitigation and (3) no development. 
 
Alternative 1 is the preferred option. Biodiversity loss due to development is inevitable but 
negative effects can be minimized through the implementation of various mitigation measures. 
The most important of these are: (1) upgrading of the Homevale Water Treatment Plant, or the 
construction of a new plant, (2) measures to prevent excessive changes to the water level of the 
dam – advice from an hydrologist is required, (3) measures to prevent intrusion of humans and 
pets into the wetland, (4) measures to reduce dust generated on the construction site, and (5) 
measures to reduce the noise, dust and vibrations associated with blasting - a specialist study 
to determine the effects of test blasts on the birds of the wetland is required. 
 
Alternative 2 is the least preferred option, because it is likely to be disastrous in terms of 
biodiversity loss. 
 
Alternative 3 is not a preferred option, mainly because of the loss of an opportunity to create 
“affordable” housing in the Sol Plaatje Municipality.  
 
In conclusion, I strongly urge against development without mitigation. However, if all of the 
recommended mitigation measures are properly implemented, the biodiversity impacts are likely 
to be relatively minor. If this is the course of action that is taken, then I also recommend long 
term monitoring of waterbird populations and water quality at Kamfers Dam, and the 
implementation of biodiversity offsets. 
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A. PROJECT BRIEF 
 
This study deals with the potential impacts on the flamingos and other waterbirds of Kamfers 
Dam of the proposed housing development in the area Roodepan, near Kimberley in the 
Northern Cape Province. The study concentrates on the effects of human disturbance 
associated with the proposed development.  
 
B. METHODOLOGY 
 
The area was visited for three days to obtain a first-hand perspective of the proposed site and 
its relation to the habitat of flamingos and other waterbirds at Kamfers Dam. 
 
Information on flamingos, other birds and related issues around Kamfers Dam was gathered 
from the following: 

�  Mark Anderson, Specialist Nature Conservation Scientist (Ornithology) 
Department of Tourism, Environment & Conservation, Northern Cape 

�  Neil Baker, Tanzania Bird Atlas, Tanzania 
�  Aldo Berruti, Director: African Gamebird Research Education and Development Trust 

(AGRED) 
�  Brooks Childress, Chairperson, Flamingo Specialist Group, IUCN 
�  Flora Ismael, Environmental Scientist and Team leader, ESIA: The Proposed Soda Ash 

Facility at Lake Natron, Tanzania 
�  Paul Lochner, Chairperson, Blouvlei Environmental Committee, Cape Town 
�  Graham McCullough, Freshwater research Group, Dept of Zoology, Trinity College, 

Ireland 
�  Patrick Morant, CSIR, Stellenbosh 
�  Lorenzo Serra, National Wildlife Institute, Italy 
�  Rob Simmons, PercyFitzpatrick Institute of African Ornithology, University of Cape Town 
�  Keith Wearne, Coastal Environmental Trust of Namibia, Namibia 

 
Additionally, meetings were held with the following stakeholders: 

�  Tania Anderson, Conservation portfolio-holder, WESSA (Wildlife and Environment 
Society of South Africa) 

�  Brenda Booth, landowner, Flamingo Farm 
�  Rancher Booth, landowner, Flamingo Farm 
�  Benjamin de Wit, Civil Engineer partner, MVD Kalahari 
�  Suzanne Erasmus, Chairperson, WESSA 
�  Peter Hohne, Ekapa Mining 
�  Julius Koen, Department of Tourism, Environment & Conservation  
�  Johan Lubbe, Town and Regional Planner, MVD Kalahari 

 
Advice on construction methodology was sought from: 

�  Wynand Grobler, Operations Manager, NXCO Mining Technologies 
 
CWAC (Co-ordinated Waterbirds Counts, Avian Demography Unit, University of Cape Town) 
provided bi-annual counts of the waterbirds at Kamfers Dam. 
 
CWAC, BIRP (Birds in Reserves Project, Avian Demography Unit, University of Cape Town) 
and Barnes (1998) were consulted for a list of waterbird species at Kamfers Dam. 
 
Mark Anderson provided access to monthly counts of Lesser and Greater Flamingos at Kamfers 
Dam, and maps showing roost sites of flamingos. 
 
Impacts of the disturbance associated with proposed development were predicted on the basis 
of six years of research by the author into the impacts of human disturbance on seabirds. This 
was supplemented with information from a range of relevant published accounts. 
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C. ASSUMPTIONS AND LIMITATIONS 
 
Due to time constraints, no primary data on waterbird species composition and numbers could 
be gathered at Kamfers Dam over a long period of time. The assessment therefore relies 
heavily on secondary sources. Fortunately, the author had access to long-term data sets 
compiled by Mark Anderson and CWAC. 
 
Also due to time constraints and practical limitations, the effects of human disturbance on the 
waterbirds of Kamfers Dam could not be experimentally investigated. No information could be 
found (either anecdotal, or published) on the responses of flamingos to disturbance associated 
with construction activities. Consequently, predictions of how the construction activities 
associated with the proposed development at Roodepan may impact the flamingos and other 
waterbirds at Kamfers Dam are largely speculative. 
 
At the time of this study, only a general description of the type and extent of construction 
activities intended for the proposed development was available. No advice from a hydrologist 
was available on the effect of the proposed development on the water levels of the dam.  This 
lack of information affects the level of confidence of predictions regarding the impacts of certain 
activities. 
 
D. GENERAL DESCRIPTION OF THE ENVIRONMENT 
 
Kamfers Dam (28ë44’S, 24ë46’E, grid cell 2824DB in the Bird Atlas – Harrison 1997) Kamfers 
Dam has no official protection, although it is a Natural Heritage Site and an Important Bird Area. 
 
The dam is located 2 km north of Kimberley in the Northern Cape Province, in a semi-arid 
environment at the junction of the Karoo, Kalahari and Grassland Biomes (Barnes 1998). The 
dam is a shallow, saline, nutrient-enriched lake in a closed drainage basin. It experiences no 
flushing and only temporary dilution by inflowing water (Kwezi Engineers and Centre for 
Environmental Management 2006). 
 
Kamfers dam, with a shoreline of 9.8 km, receives its water from the surrounding catchment, 
from Kimberley’s treated sewerage effluent (through the Homevale Wastewater Treatment Plant 
– Homevale WTP) and from the town’s storm water runoff. Continuous and increasing inflow of 
treated sewerage water to the dam has resulted in a change from a non-perennial system to a 
nutrient-enriched perennial system. The dam is now more than 60% full for most of the year, 
and sometimes has more than 100% inundation in summer (Abrahams & Anderson 2001a). 
Homevale WTP frequently exceeds the water quality standards set by the Department of Water 
Affairs and Forestry for the release of treated sewerage water, and this has been identified as a 
severe risk to the pan system (Kwezi Engineers and Centre for Environmental Management 
2006). 
 
Concentrations of heavy metals, on the other hand, are low and do not pose an immediate 
threat to aquatic organisms. The cyanobacteria which usually cause toxicity problems to wildlife 
were not found at the dam in 2000 or 2005 (Kwezi Engineers and Centre for Environmental 
Management 2006), however, occasional cases of botulism result in the deaths of dozens of 
waterbirds (Barnes 1998). 
 
The pan is surrounded by Kalahari thornveld. Panveld grows on the water’s edge and lower 
slopes, and is characterized by plants that grow on heavy / brackish / saline soils.  The lower 
slopes are dominated by Salsola glabrescens, Psilocaulon absimile, Pentzia calcarea and 
Aristida congesta. Adjacent to the water’s edge, Salsola aphylla, Suaeda fruticosa and Cynodon 
dactylon are dominant and several invasive aliens are also present (Barnes 1998). The 
perennial nature of the pan, and the variety of habitat types, offer a large range of food for 
foraging birds (Barnes 1998). The eutrophic nature of the dam’s water has allowed the 
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establishment of marsh, sedge and reedbeds (Phragmites australis, Typha capensis, Scirpus 
dioecus, Juncus spp. and Cyperus spp.) (Barnes 1998). 
 
Most (95%) of the fringe of Kamfers Dam is privately owned (Flamingo Farm) and is run as a 
game farm. The southwestern corner (5% of the total area) is owned by Kimberley Municipality.  
Other infrastructure in the vicinity of the dam (Fig. 1) includes: 

�  To the east: A railway line and a national road, the N12 
�  To the south: A railway line, Flamingo Entertainment World and golf course, Homevale 

WTP, a brickworks, and various other relatively minor infratstructures 
�  To the west: Brickworks,  bus depot, quarry, and housing developments 
�  To the north: An access road (untarred) and agricultural land 

 

 
 

Fig. 1. Satellite image of Kamfers Dam and surrounds (Google Earth). 
 
 
E. IMPORTANCE OF KAMFERS DAM 
 
1. Biodiversity Asset 
 
Kamfers Dam was declared a Natural Heritage Site (Code 179) in 1994 and is also an Important 
Bird Area (Code SA032) under the BirdLife International classification. This is because of the 
wetland’s importance for waterbirds, particularly the resident population of Lesser Flamingo 
Phoenicopterus minor. The pan forms part of the central South African pan system (Barnes 
1998). It is one of only a few reliable wetlands in a semi-arid area and thus is important in the 
life histories of many bird species.  
 
The dam is a permanent source of nutrient-enriched water which supports high algal 
productivity (dominated by cyanobacteria, Spirulina species) and this, in turn, provides a year-
round food source for flamingos and other waterbirds (Kwezi Engineers and Centre for 
Environmental Management 2006). The eutrophic nature of the dam’s water has also allowed 
the establishment of marsh, sedge and reedbeds, providing suitable habitat for a wide diversity 
of organisms, including waterbirds (Barnes 1998). 
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At times, the wetland and surrounding game farm support more than 25 000 birds of at least 
196 species from 62 avian families (Abrahams & Anderson 2001a). Biannual counts have been 
conducted at the dam since 1995 and reveal that there are regularly between four and twelve 
thousand waterbirds at the site. The highest number recorded was almost 30 000 waterbirds in 
the summer of 2004 (CWAC, unpublished data). In terms of waterbird numbers, Kamfers Dam 
qualifies as a Wetland of International Importance under the Ramsar convention, and was 
nominated for consideration by the convention in 1992. 
 
Sixty-seven species of birds, most of these waterbirds, have been recorded at the wetland by 
CWAC. Kamfers Dam (Site Code 28402445) is listed by the Birds in Reserves Project, which 
compiled a list of 156 species for the dam between 1995 and 2005 (Appendix 1).  
 
Waterfowl and wader species of special importance that have been recorded at Kamfers Dam 
(Barnes 1998) are: 

�  Greater Flamingo Phoenicopterus ruber (nationally Near-threatened, Barnes 2000) 
�  Lesser Flamingo Phoenicopterus minor (globally Near-threatened, IUCN 2004) 
�  Chestnut-banded Plover Charadrius marginatus (breeds on site, nationally Near-

threatened – Hockey et al. 2005) 
�  Black-necked Grebe Podiceps nigricollis (globally significant numbers; breeds on site) 
�  Little Grebe Tachybaptus ruficollis (nationally significant numbers) 
�  South African Shelduck Tadorna cana (nationally significant numbers) 
�  Egyptian Goose Alopochen aegyptiaca (nationally significant numbers) 
�  Spur-winged Goose Plectropterus gambensis (large numbers) 

These and other waterbirds use the wetland as a feeding, roosting, moulting and breeding site. 
 
Kamfers Dam is especially renowned for spectacular aggregations of flamingos that occur there 
throughout the year.  
 
The Lesser Flamingo is a locally abundant regional and intra-Africa migrant. The birds respond 
to local environmental changes at sites by moving elsewhere, and thus depend on a network of 
suitable areas. Large influxes of birds in southern Africa coincide with decreases in East Africa, 
suggesting regular movements between these populations. There is also evidence of movement 
between the eastern and western African populations (Hockey et al. 2005). 
 
In 1995, it was estimated that there were about four million Lesser Flamingos in Africa – a 20% 
decline in numbers from 1975 (Hockey et al. 2005). It is estimated that in southern Africa there 
are between 40 000 (Simmons 1997) and 60 000 individuals (Del Hoyo et al. 1992), and that 
the numbers have declined by 27% since the early 1980s (Simmons 1996, 1997). Kamfers Dam 
supports the largest permanent concentration of Lesser Flamingos in southern Africa (Biggs et 
al. 2004).  In June 2003, 36 000 Lesser Flamingos were counted at this site – about 95% of the 
southern African population at that time (Anderson 2004). The average number of Lesser 
Flamingos recorded here during bi-annual counts over 12 years was 9 537, with a maximum of 
27 755 in August 2004 (CWAC, unpublished data). 
 
Greater Flamingos occur in Europe, Asia and Africa and are widespread in southern Africa. 
Although the species is abundant, between 1975 and 1995 numbers in Africa declined by 48%, 
and numbers in southern Africa declined by 40%. These decreases are in contrast to rapid 
increases in numbers in Europe (Hockey et al. 2005). The southern African resident population 
is estimated to be between 50 000 and 60 000 birds. The average number of Greater Flamingos 
recorded during bi-annual counts at Kamfers Dam between 1955 and the present was 1 196, 
with a maximum count of 4 811 in March 2001 (CWAC, unpublished data). 
 
Lesser Flamingos breed in huge colonies, mainly at open, shallow, nutrient-rich, undisturbed 
wetlands. Greater Flamingos breed at recently flooded, large, nutrient-rich shallow salt pans or 
at a variety of wetlands, including sewerage works (Hockey et al. 2005). The two species often 
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flock together and in southern Africa, both breed at Sua Pan in Botswana and at Etosha Pan in 
Namibia. Flamingo activity at these pans is rain-dependent and highly variable, and successful 
breeding attempts are uncommon. Both species have unsuccessfully attempted to breed at 
Kamfers Dam, with breeding progressing as far as egg-laying (Anderson 1994, 2004). In one 
breeding season, more than 2500 nests were recorded (Anderson 2004). Possible causes of 
breeding failure include rapidly receding water level (which exposes the nests to predators) and 
disturbance by people and dogs (Anderson 2000).  
 
In September 2006, a man-made flamingo breeding island (Fig. 2), one of three in the world, 
was constructed in Kamfers Dam at a cost of approximately R500 000 (P. Hohne, personal 
communication). A month after construction was complete, at least 8 000 Lesser Flamingos 
were recorded on the island. In December/January 2006, there were 150 nest turrets on the 
island, and two eggs had been laid (M. Anderson, personal communication). This indicates that 
Kamfers Dam has the potential to become the third southern African breeding site for this 
species. 
 

 
 

Fig. 2. View of Flamingo Island, looking from the northwestern edge of the dam towards the 
Flamingo Entertainment Center in the south. The island was constructed in 2006. 

 
2. Environmental education asset 
 
The numbers and species richness of birds at Kamfers Dam, and the conservation issues 
surrounding the birds, provide an excellent opportunity to use the wetland for environmental 
education purposes. Two information boards have been placed at a subway on the eastern side 
of the dam next to the N12 (Fig. 3). A group of children assisted with the placement of artificial 
nests on the newly constructed flamingo island (M. Anderson, personal communication). 
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Fig. 3. One of the two information boards near the subway on the eastern edge of Kamfers 
Dam. 

 
3. Tourism asset 
 
Bird-watching or birding is an increasingly popular hobby, with a place in the ecotourism market. 
Birders have been rated as the single largest group of ecotourists and in the United States, 
birding is the fastest-growing outdoor recreational activity. Annual expenditure on bird-watching 
in the US in 2001 was estimated at US$32 billion (references in Biggs 2006). In 1999 it was 
estimated that birding contributed at least R100-220 million to South Africa’s economy, that is, 
0.03% of the country’s Gross Domestic Product (Turpie & Ryan 1999). This is considered by 
some to be a severe underestimate (L. Underhill, personal communication). Another estimate 
put annual spending by South African birders alone at R300-450 million (http://www.zbr.co.za 
/birder-friendly-pamplet.pdf). The growing value and potential of the birding market, and the 
political imperative of job creation and skills development, have resulted in the development of 
community-based avitourism, which provides substantial economic and capacity-building 
benefits to local guides and their immediate dependents (Biggs 2006).  
 
The year-round presence of huge aggregations of waterbirds at Kamfers Dam makes the 
wetland an important tourism asset (Abrahams & Anderson 2001b, Biggs et al. 2003).  The 
sight of thousands of pink and white flamingos is a drawing point for all types of tourists and, in 
combination with the diversity of other bird species, also attracts avitourists in particular. The 
dam features on the Diamond Birding Route. It is a focal point of the existing Flamingo 
Entertainment Center, to the south of the dam, and the proposed Northgate development, to the 
west of the dam (Fig. 4).  
 
F. APPLICABLE INTERNATIONAL CONVENTIONS, AGREEMENTS AND LOCAL 
LEGISLATION 
 
1. International Agreements 
 
African Convention on the Conservation of Nature and Natural Resources (Algiers Convention) 
 
Agreement on the Conservation of African-Eurasian Migratory Waterbirds (AEWA) 
Under AEWA, Greater and Lesser Flamingos are listed in category 3A (population between  
25 000 and 100 000, vulnerable because congregated at only a few locations) and the Black-
necked Grebe and Egyptian Goose are listed in category 2 (population between 10 000 and  
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Fig. 4. View of the dam from the proposed development site at Roodepan. 
 
25 000). The agreement states that parties that are Range States of a migratory waterbird 
species listed in Column A shall attempt to (a) conserve and/or restore those habitats of the 
species which are of importance in removing the species from danger of extinction; (b) prevent, 
remove, compensate for, or minimize the adverse effects of activities or obstacles that seriously 
impede or prevent the migration of the species; and (c) prevent, reduce or control factors that 
are endangering or are likely to further endanger the species. 
 
Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES) 
The Greater and Lesser Flamingo are listed under Appendix ll. Trade in these species is by 
permit only. 
 
Convention on the Conservation of Migratory Species of Wild Animals (CMS) 
The Lesser Flamingo is listed under Appendix ll. The Convention encourages its Range States 
to reach global or regional Agreements for the conservation and management of species listed 
on Appendix II.  
 
Ramsar Convention on Wetlands 
This is an intergovernmental treaty that provides the framework for the conservation and wise 
use of wetlands and their resources through local, regional and national actions and 
international cooperation. The convention takes into account international responsibilities for the 
conservation, management and wise use of migratory stocks of waterfowl. 
 
2. Local legislation 
 
Northern Cape Nature and Environmental Conservation Ordinance (no. 19 of 1974) 
The Lesser Flamingo is protected from deliberate killing, egg harvesting and nest destruction by 
provincial ordinance. 
 
Policy on the management of seals, seabirds and shorebirds 
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This policy outlines the framework of principles and approaches which will guide and direct the 
management of seals, seabirds and shorebirds. It makes explicit mention of the need for the 
protection of breeding habitat, and the minimization and regulation of disturbance. Annexure D 
lists many of the waterbird species that occur at Kamfers Dam, including the Greater and Lesser 
Flamingo and the Chestnut-banded Plover. 
 
G. PROJECT OVERVIEW 
 
The development of a residential development, Northgate (Kimberley) on portions of the farm 
Roodepan (382 ha, adjacent to Kamfers Dam) has been proposed. 
 
MVD Kalahari (2007) describes the development as comprising: 

�  240 erven for high income housing, 
�  3827 erven for middle / low income housing, 
�  About 1600 flats and / or higher density accommodation, 
�  Other erven for commercial purposes (service industry only), businesses (including a 

shopping mall) and schools, 
�  Public open spaces. 

 
Construction is envisaged to take place over a period of at least seven years. Development will 
take place in phases and the size of the construction crew on site will generally be about 100 
persons at any one time. Underground provision will be made for the electricity supply to the 
site. The kinds of construction activities envisaged include excavation, blasting of some 
sewerage trenches, bulldozing, drilling, and the grading, rolling and tarring of road surfaces (de 
Wit personal communication). 
 
It is predicted that the Northgate township will accommodate a population of approximately  
21 000 – 30% of the total population of the greater Sol Plaatje municipality and 42% of its total 
dwelling units (Group 1 2007).The proposed design approach is to integrate the township “into 
the environmentally sensitive Kamfersdam area and ensure the natural beauty and environment 
remains unchanged” (Group 1 2007). 
 
The nearest boundary of Roodepan is c. 250 m from the edge of Kamfers Dam. Flamingo Island 
is c. 1.4 km from the nearest boundary of Roodepan, and 1.5 km from the nearest erven where 
it is proposed that houses will be built (Fig. 1). 
 
H. POTENTIAL ISSUES AND IMPACTS OF THE PROPOSED DEVELOPMENT 
 
The vulnerability of Greater and Lesser Flamingos in southern Africa is primarily due to a lack of 
breeding sites and the sensitivity of breeding to natural and human disturbance (Simmons 1996, 
Anderson 2000a, Barnes 2000). Other threats to Lesser Flamingos include water pollution, 
predation, poisoning, disease and harvesting (Childress et al. 2007). In a related issue, a 
proposed soda ash plant at Lake Natron has been heavily criticized and the BirdLife Council 
Meeting has indicated concern regarding development-related changes in water composition 
(affecting the cyanobacteria on which the flamingos depend), the disruption of flamingo nest 
sites and the and expansion of surrounding infrastructure, which could bring in new predators 
(http://www.birdlife.org/news/pr/2007/10/ lake_natron_flamingos.html). A summary of some 
scientific literature of various impacts on flamingos and other waterbirds is provided in Appendix 
2. 
 
The main issues relevant to the proposed development are described below. 
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1. Human disturbance (intrusions by humans and / or pets; noise; vibration; light; predators) 
 
Human disturbance to birds can have a range of effects – increased alertness and aggressive 
behaviour, the diversion of time and energy away from essential activities such as courtship and 
feeding, panic resulting in the trampling of eggs or chicks, the attraction of predators to the 
disturbed area resulting in increased predation rates, nest desertion, and even site desertion by 
an entire colony of birds (Appendix 2, de Villiers et al. 2005, Frid & Dill 2002 and references 
therein). Disturbance may also result in a loss of waterbird species density (Burton et al. 2002b). 
Responses of birds to human disturbance vary according to the type of disturbance and its 
intensity, timing relative to the breeding cycle, and duration. Responses are species-specific 
and, within species, may differ between sites and even between individuals (references in de 
Villiers et al. 2005, Frid & Dill 2002). There is evidence that some animals may habituate to (or 
become tolerant of) certain disturbances. However there is also evidence that, over a long time 
period, disturbance may increase stress levels of birds, resulting in physiological changes which 
affect breeding success, health and survival (references in de Villiers et al. 2005).  
 
Waterbirds (not including flamingos, which have not been recorded at this location) at Intaka 
Island, a nature area in the center of the Century City development in Cape Town (Fig. 5), 
appear to show a remarkable tolerance for human disturbance. In 2003, artificial islands were 
constructed in a 16 ha nature area, in an attempt to re-establish a heronry on the site. The 
islands were rapidly colonized by birds and Harrison et al. (2003) reported 135 breeding pairs of 
eight species. Although high level construction took place as near as 20 m from the islands, 
human activities are prevented from intruding into the bird habitat by an 8-10 m wide canal and 
under these circumstances, it appears that some bird species have adapted to the associated 
disturbance (P. Lochner, personal communication). 

 

 
 

Fig. 5. Satellite image of Intaka Island at Century City, Cape Town (Google Earth). 
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At the artificial island in the Fangassier lagoon, Camargue, France, flamingos were wardened 
throughout the breeding season and became quite confiding, tolerating humans at a distance of 
50 m (Johnson 1975).  
 
On salt pans near the town of Cagliari in southern Sardinia, flamingos P. ruber roseus breed 
despite the disturbance associated with human activities at nearby human settlements (L. Serra, 
personal communication, Fig. 6). A similar situation exists at Fuente de Piedra in Andalucia, 
Spain (R. Green, personal communication). At Walvis Bay, Namibia, flamingos feed close to the 
esplanade and tolerate humans nearby, but not dogs off leashes. The birds feed nearby at 
night, seemingly undisturbed by lights on the esplanade (P. Morant, personal communication). 
At Walvis Bay Lagoon, activity by large salt trucks has no discernable impact on the flamingos 
(P. Morant, personal communication). Also at the lagoon, various species of seabirds roost 
close to noisy sea-water pumps – gulls, terns, pelicans and paleartics within 20 m of the pumps, 
and flamingos and oystercatchers between 50 and 100 m away (K. Wearne, personal 
communication).  
 
 

 
 

Fig. 6. Satellite image of Cagliari and the nearby lagoons where flamingos breed (Google 
Earth). 

 
There is, however, no guarantee that the birds of Kamfers Dam will be equally tolerant of the 
disturbance associated with the proposed Northgate development. Habituation to disturbance to 
the point where flamingos breed successfully may take years, or may never occur. Habituation 
may only be partial, e.g. the birds may become tolerant of certain types of disturbance but not of 
others. The flamingos and other waterbirds at Kamfers Dam appear to be tolerant of traffic on 
the N12 and train movements on the nearby railway line (Fig. 7). However, they are easily 
disturbed by an approach by a human on foot, moving off at 100 m in places (personal 
observation, Fig. 8). Disturbance by visual cues associated with the proposed development is 
unlikely to be an issue, because the slope of the land on the western side of the dam is such 
that most activities at Roodepan will be out of sight of the birds. However, disturbance 
associated with noise generated at Roodepan, particularly where these noises are episodic and 
unpredictable, may be a problem, and intrusion by humans or dogs into the wetland is likely to 
be disastrous. 
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Fig. 7. Train on the railway line on the eastern side of Kamfers Dam. Flamingos close by 
appeared unaffected by this disturbance. 

 

 
 
Fig. 8. Flamingos at Kamfers Dam take flight in response to the author on foot at about 200 m. 

 
Elsewhere in southern Africa, successful breeding events by Lesser Flamingo are rare, partly 
because of the high sensitivity of breeding birds to disturbance (in McCullough & Irvine 2004). 
Other bird species may also be negatively affected by the proposed development. In the United 
Kingdom, construction over an 11-year period significantly reduced the densities of five species 
of waterbird, and reduced the feeding activities of three waterbird species, at nearby mudflats. 
These species did not habituate to the sustained disturbance associated with construction 
activities over a long period of time (Burton et al. 2002b).  
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2. Water pollution 
 
Greater and Lesser Flamingos are filter-feeders, obtaining food by wading in shallow waters 
and filtering water through their upside-down bills. Lesser Flamingos feed day and night on 
cyanobacteria from the water surface (which must be calm to allow feeding) and small diatoms 
from the bottom layers. Greater Flamingos filter small invertebrates from the mud (Hockey et al. 
2005).  
 
Both species thus benefit from nutrient enrichment of water bodies, but are at risk from 
deteriorating water quality. The same applies to the other waterbird species at the wetland. 
Because Kamfers Dam is a closed system, nutrients are not flushed out but accumulate in the 
sediment layer over time (Kwezi Engineers and Centre for Environmental Management 2006).  
 
None of the existing sewer infrastructure of the Sol Plaatje Municipality can accommodate the 
proposed Northgate Development (MVD Kalahari 2007). The additional annual average daily 
water demand from the proposed Northgate development is estimated at 2365.05 m3 /d and the 
additional effluent yield (average dry weather flow) is estimated at 2063.86 m3 / d (MVD 
Kalahari 2007). Homevale WTP has a capacity of 30 000 m3 / d and currently operates way 
over capacity (Kwezi Engineers and Centre for Environmental Management 2006) (Fig. 9).  
 

 
 

Fig. 9. Open effluent trench leading in to Homevale WTP, October 2007. 
 
Homevale WTP frequently exceeds the water quality standards set by the Department of Water 
Affairs and Forestry for the release of treated sewerage water, and this has been identified as a 
severe risk to the pan system (Kwezi Engineers and Centre for Environmental Management 
2006). Continued deterioration of water quality is likely to negatively impact the resident fauna 
and flora in the dam, and may be responsible for the recorded decline in the numbers of 
waterfowl in the area since the 1970s (Abrahams & Anderson 2001a). Although heavy metal 
concentrations in the dam are not high (Kwezi Engineers and Centre for Environmental 
Management 2006), “dangerously high” concentrations of some metals, including iron, were 
found in flamingo samples taken at the dam (http://web.uct.ac.za/depts/stats/adu/travel/ 
kamfersdam.htm). Bio-accumulation of certain toxins may affect longevity, breeding or result in 
mortalities during periods of stress. Although no mass die-offs of flamingos have yet occurred in 
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southern Africa, incidents in East Africa highlight the potential dangers to the population (Koenig 
2006). 
 
3. Habitat loss 
 
Breeding attempts by both species of flamingo are at risk if water levels are too low (providing 
access to predators) or too high (at risk from flooding). Currently, the water levels at Kamfers 
Dam are low enough to allow feeding by the birds, but high enough that the constructed island 
is difficult for terrestrial predators or humans to access. Further increases in water levels would 
put both feeding and breeding activities of flamingos at risk. It would also threaten breeding 
attempts by Chestnut-banded Plovers, since these birds make their nests less than 50 m from 
water, and would also lead to loss of shore habitat for other waders and waterfowl species.  
Significant decreases in water level would provide access to the constructed flamingo island by 
predators. 
 
South African Shelducks make use of excavations by Springhare Pedetes capensis and Cape 
Porcupine Hystrix africaeaustralis for nest sites, but are especially reliant on Aardvark 
Orycteropus afer excavations and burrows (Hockey et al. 2005). Spur-winged Geese also 
occasionally nests in Aardvark excavations (Hockey et al. 2005). Development of the Roodepan 
site, where all three mammals are active (personal observation), will thus lead to a loss of 
potential nesting sites for both bird species. 
 
4. Air pollution 
 
Dust generated by building activities will be blown over the dam and the breeding island (the 
direction of the prevailing wind is NNW) and this may reduce the suitability of the area for 
feeding and breeding by flamingos and other waterbirds. It may also affect the health of 
flamingo chicks. 
 
5. Predation 
 
Irresponsible dumping of waste could create a food source for scavenging species, some of 
which are known to prey on flamingo eggs and chicks, e.g. Grey-headed Gulls (Fig. 10) and 
Marabu Storks. The latter are occasional vagrants to Kamfers Dam and therefore of little 
concern. However, several hundred gulls occasionally congregate at the wetland and could 
seriously impact flamingo breeding attempts. Grey-headed Gulls do harass flamingos on the 
Kamfers Dam island (personal observation). 
 

 
 

Fig.10. Grey-headed Gulls at Homevale WTP. 
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Table 1. Summary of rankings of threats to the species listed in the Lesser Flamingo Single 
Species Action Plan (Childress et. al. 2007) that would be relevant to Kamfers Dam. Critical – 
likely to cause very rapid declines, High – likely to cause rapid declines, Local: likely to cause 
negligible declines. 
 
Threat Rating 
Habitat loss and degradation, including the pollution of wetlands Critical 
Disruption of nesting colonies High 
Poisoning, e.g. domestic waste, heavy metals, industrial waste High 
Human disturbance at non-breeding sites Local 
Diseases, e.g. botulism and salmonella High 
Predation, e.g. by dogs and Marabu Storks Local 
Illegal harvesting, e.g. trapping Local 
Competition, e.g. for food or nest sites Local 
 
 
Table 2. Summary of main concerns raised by flamingo experts regarding the proposed 
development at Kamfers Dam 
 
Issue Impact Raised by 
Intrusion by people and 
dogs 

Disturbance leading to nest 
desertion; predation 

M. Anderson, N. Baker, F. 
Ismael, G. McCullough, P. 
Morant, L. Serra, R. 
Simmons, K. Wearne 

Water pollution Deterioration of the long 
term viability and integrity of 
the dam ecosystem 

M. Anderson, G. 
McCullough, R. Simmons 

Water quantity Flooding of island, 
preventing breeding 

M. Anderson, F. Ismael 

Disturbance associated 
with construction activities 

Disturbance leading to 
interrupted feeding 
schedules or nest desertion 

M. Anderson, F. Ismael 

 
The potential impacts of the Northgate development that are envisaged, if no mitigating 
measures are taken, are listed in Table 3.  
 
The rankings used in the table are adapted from Hacking (1999) as follows: 
 
Potential impact: Type of effect the activity would have on the affected environment 
 
Probability: 

�  Improbable - the possibility of the impact to materialize is very low 
�  Probable - there is a distinct possibility that the impact will occur 
�  Highly probable - it is most likely that the impact will occur 
�  Definite - the impact will definitely occur 
 

Severity: 
�  Low – environment of little conservation value, minor change in species richness or 

abundance 
�  Medium – environment of some conservation value, complete change in species variety 

or prevalence 
�  High – environment of conservation value, destruction of rare or endangered species 

 
Duration: 

�  Short term – less than the project life 
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�  Medium term – life of the project 
�  Long term – beyond the life of the project 

 
Spatial scale: 

�  Site – localized, within the site boundary 
�  Local – fairly widespread, beyond the site boundary 
�  Regional – provincial scale 
�  National 
�  International 

 
Significance: 

�  No significance – there is negligible environmental impact and therefore the proposed 
development is not influenced 

�  Low negative significance – there is significant but limited environmental impact that 
should have a minor influence on the proposed development. The impact requires 
amelioration by means of minor modification of project design or minor mitigation 
measures.  

�  Medium negative significance – there is significant environmental impact that should 
have a moderate influence on the proposed development. The impact requires 
amelioration to acceptable levels by means of relatively major modifications of project 
design or implementation of major mitigation measures.  

�  High negative significance – there is significant and major environmental impact that 
should result in acceptance of the “no-go” option for the proposed development, or 
portions thereof, regardless of any mitigation measures that could be implemented. This 
level of significance must be well motivated 

�  Positive significance (low, medium or high) – There is significant environmental impact of 
a positive nature. Positive impacts include improved protected status, improved 
connectivity of habitats, and improved environmental management leading to improved 
ecological functioning 

 
Confidence of author in significance rating 

�  High  
�  Medium  
�  Low 
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Table 3. Potential impacts of the proposed development on the flamingos and other waterbirds of Kamfers Dam (three pages). 
 

Consequence Activity Issue 
 

Impact Probability 
of impact Severity Duration Spatial scale 

Significance Confidence 

A. CONSTRUCTION ACTIVITIES       
�  General: 

Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Increase in 
noise levels 
and 
vibrations. 

Disturbance of breeding 
and feeding birds, causing 
increased stress, 
interrupted feeding 
schedules and /or nest or 
site desertion. 

Probable Medium 
(birds 
may 
become 
tolerant) 

Medium 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

Medium 

�  General: 
Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Release of 
dust. 

Desertion of nests or site 
by birds on island. Health 
of chicks negatively 
affected. 

Probable Medium Medium 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

Low (little 
information 
available) 

�  Blasting Episodic 
loud noise 
and 
vibrations. 
Increased 
dust. 

Disturbance of breeding 
and feeding birds, causing 
increased stress, 
interrupted feeding 
schedules and /or nest or 
site desertion. Health of 
chicks negatively affected. 

Highly 
probable 

High Medium 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

High 

�  Lighting on 
site 

Increase in 
light levels. 

Bird strikes at night. 
Reduced nocturnal 
feeding by flamingos and 
other waterbirds. 

Improbable Low 
(birds 
likely to 
become 
tolerant) 

Medium 
term 

Site Low / 
medium 
negative 

High 

�  Personnel on 
site 

Increased 
intrusion 
into wetland 
by 
construction 
personnel. 

Disturbance of breeding 
and feeding birds, causing 
increased stress, 
interrupted feeding 
schedules and /or nest or 
site desertion. Poaching of 
flamingos / eggs. 

Highly 
probable 

High Medium 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

High 

�  General: 
Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Increase in 
visual cues 
associated 
with human 
activities. 

Disturbance of breeding 
and feeding birds, causing 
increased stress, 
interrupted feeding 
schedules and /or nest or 
site desertion. 

Improbable Low Medium 
term 

Local Low negative High 
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Consequence Activity Issue 
 

Impact Probability 
of impact Severity Duration Spatial scale 

Significance Confidence 

B. SETTLEMENT ACTIVITIES        
�  Release 

of effluent 
Deterioration of 
water quality. 

Change in fauna and 
flora of dam, resulting 
in unsuitable feeding 
conditions for water-
birds. Increased risk 
of bird diseases. 
 

Definite High Long 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

High 

�  Release 
of storm 
water and 
water with 
effluent 

Water level of 
dam raised; 
water pollution 
increased. 

Unsuitable feeding 
conditions for 
waterbirds and loss of 
breeding habitat 
(flooding of island). 
Bio-accumulation of 
heavy metals and 
other toxins. 
 

Probable High Long 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

Medium 

�  Waste 
disposal 

Attraction of 
Grey-headed 
Gulls, Marabu 
Storks and 
other 
scavengers. 

Increased predation 
on flamingo eggs and 
chicks. Competition 
for nest sites. Nest or 
site desertion by 
flamingos and other 
breeding waterbirds. 
 

Probable 
(Grey-
headed 
Gulls) 

Medium Long 
term 

Site Medium 
negative 

High 

�  Day-to-
day 
activities 

Increase in 
noise levels. 

Disturbance of 
breeding and feeding 
birds, causing 
increased stress, 
interrupted feeding 
schedules and /or 
nest or site desertion. 
 

Probable Low (birds 
likely to 
become 
tolerant) 

Long 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Low negative Medium 

�  Day-to-
day 
activities 

Increase in light 
levels. 

Bird strikes at night. 
Reduced nocturnal 
feeding by flamingos 
and other waterbirds. 

Improbable Low (birds 
likely to 
become 
tolerant) 

Long 
term 

Site Low negative High 
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Consequence Activity Issue 

 
Impact Probability 

of impact Severity Duration Spatial scale 
Significance Confidence 

�  Day-to-
day 
activities 

Increase in 
visual cues 
associated with 
human 
activities. 

Disturbance of 
breeding and feeding 
birds, causing 
increased stress, 
interrupted feeding 
schedules and /or 
nest or site desertion. 
 

Improbable Low Long 
term 

Local Low negative High 

�  Day-to-
day 
activities 

Increased 
intrusion into 
wetland by 
people. 

Disturbance of 
breeding and feeding 
birds, causing 
increased stress, 
interrupted feeding 
schedules and /or 
nest or site desertion. 
Poaching of 
flamingos / eggs. 
 

Highly 
probable 

High Long 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

High 

�  Day-to-
day 
activities 

Increased 
intrusion into 
wetland by dogs 
or other pets. 

Disturbance of 
breeding and feeding 
birds, causing 
increased stress, 
interrupted feeding 
schedules and /or 
nest or site desertion. 
Predation on eggs or 
chicks. 
 

Highly 
probable 

High Long 
term 

International 
(flamingos and 
Black-necked 
Grebe); national 
(other 
waterbirds) 

Medium 
negative 

High 

�  Vehicle 
usage 

Increased noise 
and increased 
activity on site 
and on access 
roads. 

Disturbance of 
breeding and feeding 
birds, causing 
increased stress, 
interrupted feeding 
schedules and /or 
nest or site desertion. 
 

Probable Low (birds 
likely to 
become 
tolerant) 

Long 
term 

Site Low negative Medium 



Specialist report: impact on flamingos and other waterbirds 

 21 

I. MITIGATION MEASURES, ALTERNATIVES AND ENHANCEMENTS (BIODIVERSITY OFFSETS) 
 
1. Mitigation measures 
 
Recommended mitigation measures are described in full in Table 4. In summary, the main mitigation 
measures considered to be essential for the protection of bird numbers and diversity are: 
 
(1) Measures to upgrade the Homevale Water Treatment Plant, or the construction of a new plant. 
 
(2) Measures to reduce water input into the dam (Fig. 11). Note that advice from a hydrology specialist 
is required to determine the predicted consequences of the proposed development on the water level of 
the dam. 
 
(3) Measures to prevent incursions of humans and pets into the wetland – primarily through a human- 
and dog-proof barrier. Such a barrier will have the added benefit of reducing visual and audio cues 
generated at the proposed development site which may cause disturbance to birds at Kamfers Dam. 

 
(4) Measures to reduce dust generated on the construction site. 
 
(5) Measures to reduce the noise, dust and vibrations associated with blasting. 
 
 

 
 
 

Fig. 11. Increases in the water level of Kamfers Dam could negatively affect feeding and breeding 
conditions for Lesser Flamingos and other waterbirds.
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Table 4. Mitigation measures for activities (two pages). Measure in bold are considered to be essential in order to protect bird 
numbers and diversity at Kamfers Dam. 
 

Activity Issue Impact Mitigation 

A. CONSTRUCTION ACTIVITIES  
�  General: 

Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Increase in noise 
levels and vibrations 

Disturbance of breeding and 
feeding birds, causing increased 
stress, interrupted feeding 
schedules and /or nest or site 
desertion. 

Construct a sound barrier (a human- and dog-proof barrier, 
mentioned below, will have this benefit also) on the eastern and 
southern sides of the development. Minimise the number of 
vehicles on site. Do not position access roads to the 
construction site on the eastern or southern site boundaries. 

�  General: 
Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Release of dust Desertion of nests or site by birds 
on island. Health of chicks 
negatively affected. 

Make use of environmentally friendly dust-retardants, such 
as lignosulphanate (www.dustex.com). Minimise the 
number of vehicles on site during construction, and close 
and rehabilitate unnecessary roads at the end of 
construction. 

�  Blasting Episodic loud noise 
and vibrations. 
Increased dust. 

Disturbance of breeding and 
feeding birds, causing increased 
stress, interrupted feeding 
schedules and /or nest or site 
desertion. Health of chicks 
negatively affected. 

Reduce noise, dust and vibrations through the use of 
appropriate blasting technology such as NoneX 
(www.nonex.co.za). Conduct test blasts prior to 
construction and out of the flamingo breeding season, with 
an expert on site to observe the reaction of the birds and to 
advise on the suitability of such methods during 
construction. During construction, give prior warning 
about blasts to the ecological control officer, allowing for 
the monitoring of their effects. 

�  Lighting on 
site 

Increase in light 
levels. 

Bird strikes at night. Reduced 
nocturnal feeding by flamingos 
and other waterbirds. 

Limit construction activities to daytime. Angle lights on the 
eastern and southern sides of the site away from the dam. 

�  Personnel 
on site 

Increased intrusion 
into wetland by 
construction 
personnel. 

Disturbance of breeding and 
feeding birds, causing increased 
stress, interrupted feeding 
schedules and /or nest or site 
desertion. Poaching of flamingos / 
eggs. 

Construct a human-proof barrier around the development 
at the start of construction. This is especially important on 
the eastern and southern sides of the development. Have 
the site patrolled by security guards. Institute an 
environmental education program for construction 
personnel. 

�  General: 
Grading, 
bulldozing, 
pneumatic 
drilling, etc. 

Increase in visual 
cues associated with 
human activities. 

Disturbance of breeding and 
feeding birds, causing increased 
stress, interrupted feeding 
schedules and /or nest or site 
desertion. 

Construct a visual barrier on the eastern and southern sides of 
the development. 
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Activity Issue Impact Mitigation 

B. SETTLEMENT ACTIVITIES   
�  Release of 

effluent 
Deterioration of 
water quality. 

Change in fauna and flora of dam, resulting 
in unsuitable feeding conditions for water-
birds. Increased risk of bird diseases.  

Upgrade the Homevale WTP, or construct a new 
water treatment plant. 

�  Release of 
storm water 
and water 
with effluent 

Water level of dam 
raised; water 
pollution 
increased. 

Unsuitable feeding conditions for waterbirds 
and loss of breeding habitat (flooding of 
island). Bio-accumulation of heavy metals 
and other toxins. 

Reduce storm water runoff from Northgate e.g. by 
providing houses with rainwater tanks, and 
collecting runoff in a retention dam and using this 
water for irrigation. Use treated effluent from 
Homevale WTP for irrigation at Northgate. 
Negotiate with other parties to increase the 
outflow received by the latter from Homevale WTP. 

�  Waste 
disposal 

Attraction of Grey-
headed Gulls, 
Marabu Storks and 
other scavengers. 

Increased predation on flamingo eggs and 
chicks. Competition for nest sites. Nest or 
site desertion by flamingos and other 
breeding waterbirds. 

Create scavenger-proof waste disposal sites, far from 
the eastern and southern boundaries of the 
development site. 

�  Day-to-day 
activities 

Increase in noise 
levels. 

Disturbance of breeding and feeding birds, 
causing increased stress, interrupted 
feeding schedules and /or nest or site 
desertion. 

Create a noise barrier around the development (a 
human- and dog-proof barrier, mentioned below, will 
have this benefit also). 

�  Day-to-day 
activities 

Increase in light 
levels. 

Bird strikes at night. Reduced nocturnal 
feeding by flamingos and other waterbirds. 

Angle lights on the eastern and southern sides of the 
site away from the dam. 

�  Day-to-day 
activities 

Increased intrusion 
into wetland by 
people. 

Disturbance of breeding and feeding birds, 
causing increased stress, interrupted 
feeding schedules and /or nest or site 
desertion. Poaching of flamingos / eggs. 

Construct a human-proof barrier around the 
development. This is especially important on the 
eastern and southern sides of the development. 
Construct an environmental education center. 

�  Day-to-day 
activities 

Increased intrusion 
into wetland by 
dogs or other pets. 

Disturbance of breeding and feeding birds, 
causing increased stress, interrupted 
feeding schedules and /or nest or site 
desertion. Predation on eggs or chicks. 

Construct a dog-proof barrier around the 
development. This is especially important on the 
eastern and southern sides of the development. 
Construct an environmental education center. 
Introduce a “ no dog and cat”  clause into the 
home-owners constitution. 

�  Vehicle usage Increased noise 
and increased 
activity on site and 
on access roads. 

Disturbance of breeding and feeding birds, 
causing increased stress, interrupted 
feeding schedules and /or nest or site 
desertion. 
 

Construct a sound barrier on the eastern and southern 
sides of the development (as for dog-proof barrier). 
Do not position access roads to site on eastern or 
southern boundaries. Do not allow noisy recreational 
activities (e.g. quad-biking) along these boundaries. 

�  Day-to-day 
activities 

Increase in visual 
cues associated 
with human 
activities 

Disturbance of breeding and feeding birds, 
causing increased stress, interrupted 
feeding schedules and /or nest or site 
desertion. 

Construct a visual barrier (as for dog-proof barrier) on 
the eastern and southern sides of the development. 
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2. Alternatives 
 
 
Alternative 1: Development with mitigation 
 
Advantages 

�  Provision of additional “affordable” housing in the Sol Plaatje Municipality 
�  Successful integration of Northgate residential into the environmentally sensitive 

Kamfers Dam area 
�  Minimisation of negative impacts on the flamingos and other waterbirds of 

Kamfers Dam 
�  Maintenance of Kamfers Dam’s potential to become the only breeding site in 

South Africa, and one of three breeding sites in southern Africa, for the near-
threatened Lesser Flamingo 

�  Little impact on the potential income generated by Kamfers Dam through tourism 
(especially avitourism) 

�  The environmental education potential of Kamfers Dam maintained or possibly 
increased 

�  Upgrading Sol Plaatje Municipality’s water treatment plant system 
 
Disadvantages 

�  Loss of some biodiversity at Kamfers Dam 
�  Low risk to the birds of Kamfers Dam 

 
 
Alternative 2: Development without mitigation 
 
Advantages 

�  Provision of additional “affordable” housing in the Sol Plaatje Municipality 
 

Disadvantages 
�  High risk of major biodiversity loss at Kamfers Dam 
�  High risk to the flamingos of Kamfers Dam, with ramifications for the global 

population 
�  High risk of losing the potential of creating a new breeding site for Lesser 

Flamingos in southern Africa 
�  Loss of potential income generated by Kamfers Dam through tourism (especially 

avitourism) and by developments that use the dam as a point of attraction, e.g. 
the Flamingo Entertainment Center 

�  Loss of the environmental education potential of Kamfers Dam 
 
 
Alternative 3: No development (No-go option) 
 
Advantages 

�  Biodiversity status quo at Kamfers Dam 
 
Disadvantages 

�  No additional “affordable” housing created in the Sol Plaatje Municipality 
�  No upgrading of the water treatment plant system of the Sol Plaatje Municipality 
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3. Enhancements (Biodiversity offsets) 
 
Even if all recommended mitigation measures are implemented, the development will 
still lead to some loss of biodiversity at Kamfers Dam. Possible biodiversity offsets 
include: 

�  Funding of the long-term monthly monitoring program of flamingos by personnel 
of the Department of Tourism, Environment & Conservation 

�  Construction of an Environmental Education Centre at Northgate, with emphasis 
on the value to biodiversity of Kamfers Dam and its birdlife 

�  Construction of a public viewing platform. If this was constructed at the subway 
on the eastern side of the dam, it would allow access to the greatest number of 
people 

�  The construction of a second flamingo island, using the expertise of Ekapa 
Mining (the company which constructed the existing island and has recently won 
the Nedbank Green Mining Award). 

 
J. CONCLUSIONS AND RECOMMENDATIONS 
 
Development without mitigation is highly likely to be disastrous for the birdlife of Kamfers 
Dam. If all of the recommended mitigation measures are properly implemented, then it is 
likely that the proposed development will have relatively minor impacts on the birdlife of 
Kamfers Dam. 
 
Alternative 2 is the least preferred option. Without mitigation, the proposed development 
could have disastrous consequences for biodiversity, tourism and conservation 
education in and around Kimberley.   
 
Alternative 3 is not a preferred option. It will maintain the biodiversity status quo at the 
dam but there will be no additional affordable housing created in the Sol Plaatje 
Municipality. 
 
Alternative 1 is the preferred option. With mitigation, the risk to biodiversity could be 
minimized and the tourism and conservation education potential of the dam enhanced. 
This is the preferred option, providing that mitigation measures address at least: 

�  Intrusion by humans and dogs from Northgate onto the wetland 
�  Increased effluent inflow into the dam 
�  Increased dam levels due to storm water runoff and effluent inflow from the 

proposed development 
�  The minimization of noise, vibration and dust associated with blasting. 

 
If the development goes ahead, it is essential that there be ongoing monitoring of the 
numbers of flamingos and other waterbirds and of water quality at Kamfers Dam. 
 
Kamfers Dam has no formal protection status. The game farm on its western border is 
privately owned and currently forms a buffer zone between the wetland and possible 
developments to the west. However, should this land be sold and developed, the 
wetland will at risk. Formal protection for Kamfers Dam should be a priority and is listed 
as such in the Lesser Flamingo Single Species Action Plan (Childress et al. 2007). 
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APPENDIX 1: Birds in Reserves Project cards for Kamfers Dam (reproduced with permission) 
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APPENDIX 2: Summary of selected references 
 

Effect 
 

Activity 
  

Non-
breeding 

Breeding 

Species 
  

Site 
  

Result 
  

Reference 
  

Human 
intrusion 

  X Phalacrocorax 
auritus 

Maine USA Gull predation Kury 1975 

Human 
intrusion: foot 

X X Multiple wader 
species 

Florida Flushing Rodgers & Smith 1995 

Human 
intrusion: 
canoe 

X X Multiple wader 
species 

Florida Flushing Rodgers & Smith 1995 

Human 
intrusion: foot 

X   Wetland birds California Flushing Ikuta & Blumstein 2003 

Pesticide X   Phoenicopterus 
minor/ruber 

Namibia Mortality reference in Hockey et al. 2005 

Low flying 
aircraft 

X X Phoenicopterus 
minor/ruber 

E Africa Desertion reference in Hockey et al. 2005 

Human 
intrusion 

X X Phoenicopterus 
minor/ruber 

Namibia Flushing reference in Hockey et al. 2005 

Lowered 
water tables 

X X Phoenicopterus 
minor/ruber 

Namibia Desertion Simmons 1996 

Human 
interference 

  X Somateria 
mollissima 

Quebec, 
Canada 

Nest 
desertion and 
predation 

Bolduc & Guillemette 2003 

Human 
interference 

  X Multiple 
species 

New Jersey, 
USA 

Lower 
breeding 
succes in 
some species 

Burger et al. 1995 

Algal blooms/ 
heavy metals 

X X Phoenicopterus 
minor/ruber 

Kamfer©s 
dam 

Mortality http://web.uct.ac.za/depts/stats/adu/travel/kamfer
sdam.htm 



Specialist report: impact on flamingos and other waterbirds 

 35 

Hurricanes, 
water 
fluctuations 

X X Phoenicopterus 
ruber ruber 

Yucatan, 
Mexico 

Desertion Arengo & Baldassarre 1999 

Construction X X Multiple 
waterbird 
species 

Cardiff, UK Reduction of 
species 

Burton et al. 2002b 

Human 
infrastructure 
(Footpaths, 
roads, 
industry, 
housing, 
recreation, 
etc.) 

X X Multiple 
waterbird 
species 

Europe Reduction of 
species 

Burton et al. 2002a 

Flooding   X Phoenicopterus 
ruber 

United Arab 
Emirates 

Breeding 
failure 

Tourenq 2004 

Boat tourism X   Phoenicopterus 
ruber ruber 

Yucatan, 
Mexico 

Reduced 
feeding time 

Galicia & Baldassarre 1997 

Highway 
construction 
and noise 

X X Various 
wetlands 
species 

Helsinki, 
Finland 

Species loss 
and numbers 
decline 

Hirvonen 2001 

Housing 
developments 

X X Various  Wisconsin, 
USA 

Change of 
avian 
community 
composition 

Lindsay et al. 2002 

Construction X   Aythya ferina 
and A. fuligula 

Manchester, 
UK 

Evacuation of 
site 

Marsden 2000 

Oil platform 
construction 

X X Various waders Pelican 
Island, 
Texas 

Decline in 
numbers, 
relocation of 
breeding site 

Mueller & Glass 1988 

Construction 
of flood 
control 
structures 
 

X X Various California, 
USA 

Decline in 
species and 
numbers 

Patten & Rottenberry 1998 
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Borate 
extraction, 
pollution, 
poaching 

X X Phoenicopterus 
chilensis, 
Phoenicoparrus 
andinus, P. 
jamesi 

Arequipa, 
Peru 

Breeding 
abandonment, 
mortality & 
decline in 
numbers 

Ugarte-Núñez & Mosaurieta-Echegaray 2000 

Human 
disturbance, 
vehicles 

X   Phoenicopterus 
ruber roseus 

Eilat, Israel Feeding 
interruption 

Yosef 2000 

Marabu 
Storks and 
Great White 
Pelicans 

  X Phoenicopterus 
ruber 

Kenya Predation; 
colony 
disruption and 
/ or desertion 

Brown et al. 1982a 

Mammalian 
predators   

X Phoenicopterus 
minor 

Lake 
Magadi 

Large-scale 
desertion 

Brown et al. 1982b 

Marabu 
Storks 

  

X Phoenicopterus 
minor 

Lake 
Natron, 
Tanzania 

Decimation of 
colony 

Matt Aeberhard in litt, matthew@natural-light-
films.com 

Andean Gull 

  

X 
Phoenicoparrus 
andinus    

Gull predation 
on flamingo 
chicks 

Parada 1988 

 


