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1. INTRODUCTION 
 

Galago Environmental was appointed to conduct a mammal habitat assessment on a Portion 

of the farm Schoongezicht 378-IR, scheduled for the development of a waste water treatment 

works. 

 

This report focuses on the reigning status of threatened and sensitive mammals likely to 

occur on the proposed development site, and whose conservation status should be 

considered in the decision-making process. Special attention was paid to the qualitative and 

quantitative habitat conditions for Red Data species deemed present on the site, and 

mitigation measures to ameliorate the effect of the development that is suggested.  The 

secondary objective of the investigation was to gauge which mammals might still reside on 

the site and compile a complete list of mammal diversity of the study area.  

 

This assignment is in accordance with the 2014 EIA Regulations (No 982, Department of 

Environmental Affairs and Tourism, 4 December 2014) emanating from Chapter 5 of the 

National Environmental Management Act, 1998 (Act No. 107 of 1998). 

 

2. SCOPE AND OBJECTIVES OF THE STUDY 
 

 To qualitatively and quantitatively assess the significance of the mammal habitat 

components and current general conservation status of the study site; 

 Identify and comment on ecological sensitive areas; 

 Comments on connectivity with natural vegetation and habitats on adjacent terrain; 

 To provide a list of mammals that occur or might occur, and to identify species of 

conservation importance;  

 To highlight potential impacts of the proposed development on the mammals of the 

study site, and 

 To provide management recommendations to mitigate negative and enhance positive 

impacts should the proposed development be approved. 

 Calculate a significance rating for the proposed development. 

 

 

3. STUDY AREA 
 

The study site (Figure 1) falls in the Andesite Mountain Bushveld vegetation unit as defined 

by Mucina and Rutherford (2006).  The exceptionally scenic reserve is hilly and its 

conservation status is rated as high (See explanations in Section 4.4).   The study site (26° 

31’ 6.55S”; 28° 11’ 14.03”E is a mere 6.3 hectares and is located ca. 200 meters down-slope 

from the abandoned resort.  The site is characterized by the WWTW pond, manmade dam 

and past earthworks. 

 

The study site and resort have been constructed in a valley formed by the wooded Kanetkop 

(Figure 5) and Perdekop (Figure 4). 

 

The capacity of the WWTW facility of the Kareekloof Resort is to be extended by adding two 

additional settlement ponds to augment the capacity of the existing one (Figure 3).  Liquid 

material is piped from the resort to the existing pond, and en route crosses a wooded natural 
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drainage line (Figure 2).  The seasonal drainage course has been dammed adjacent to the 

WWTW pond (Figure 4). 

 

The site is fenced, which is currently in a derelict condition and the gate is permanently open.  

It is suggested (Section 8) that the fence is mended and the gate kept under lock and key.  

This implies that connectivity for larger mammals will be challenging, but for small animals 

that can move through the fence connectivity will be unhindered.  However, considering the 

poor environmental conditions inside the compound, it can be expected that immigration will 

outweigh emigration. 

 

 
Figure 1: Locality map of the study area 

 

 
Figure 2:  The pipe and supporting structure conveying liquid to the WWTW pond. 
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Figure 3: The existing WWTW pond.  Two new ones are to be constructed downslope 

from this pond. 
 

 
Figure 4: The manmade dam, with the wooded Perdkop in the distance. 
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Figure 5: Kanetkop to the north of the site. 

 

4. METHODS 
 

A six hour site visit was conducted on 7 February 2015. During this visit the observed and 

derived presence of mammals associated with the recognized habitat types of the study site, 

were recorded.  This was done with due regard to the well recorded global distributions of 

Southern African mammals, coupled to the qualitative and quantitative nature of recognized 

habitats. 

 

The 500 meters of adjoining properties was scanned for important fauna habitats. 

4.1 Field Surveys 

During the site visit mammals were identified by visual sightings through random transect 

walks.  The reserve information brochure was also used as information source.  No trapping 

or mist netting was conducted, as the terms of reference did not require such intensive work.  

In addition, mammals were also identified by means of spoor, droppings, burrows or roosting 

sites. 

 

Three criteria were used to gauge the probability of occurrence of mammals on the study 

site. These include known distribution range, habitat preference and the qualitative and 

quantitative presence of suitable habitat.  

4.2   Desktop Surveys 

As the majority of mammals are secretive, nocturnal, hibernators, migrators and/or seasonal, 

distributional ranges and the presence of suitable habitats were used to deduce the presence 

or absence of these species based on authoritative tomes, scientific literature, field guides, 

atlases and databases.  This can be done irrespective of season.  During the field work 
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phase of the project, this derived list of occurrences is audited and where possible, verified 

by interviews with local personnel. 

 

The probability of occurrences of mammal species was based on their respective 

geographical distributional ranges and the suitability of on-site habitats.  In other words, high 

probability would be applicable to a species with a distributional range overlying the study 

site as well as the presence of prime habitat occurring on the study site.  Another 

consideration for inclusion in this category is the inclination of a species to be common, i.e. 

normally occurring at high population densities. 

 

Medium probability pertains to a mammal species with its distributional range peripherally 

overlapping the study site, or required habitat on the site being sub-optimal.  The size of the 

site (in addition to the 500 meters of adjoining properties) as it relates to its likelihood to 

sustain a viable breeding population, as well as its geographical isolation is also taken into 

consideration.  Species categorised as medium normally do not occur at high population 

numbers, but cannot be deemed as rare.  

 

A low probability of occurrence will mean that the species’ distributional range is peripheral to 

the study site and habitat is sub-optimal.  Furthermore, some mammals categorised as low 

are generally deemed rare. 

4.3   Specific Requirements 

During the visit the site was surveyed and assessed for the potential occurrence of Red Data 

and/or wetland-associated species such as Juliana’s golden mole (Neamblosomus juliana), 

Highveld golden mole (Amblysomus septentrionalis), Rough-haired golden mole 

(Chrysospalax villosus), African marsh rat (Dasymys incomtus), Angoni vlei rat (Otomys 

angoniensis), Vlei rat (Otomys irroratus), White-tailed rat (Mystromys albicaudatus), a 

nember of shrews such as the Forest shrew (Myosorex varius), Southern African hedgehog 

(Atelerix frontalis), a number of bats such as the Short-eared trident bat (Cloeotis percivali), 

African clawless otter (Aonyx capensis), Spotted-necked otter (Lutra maculicollis), Marsh 

mongoose (Atilax paludinosus), Brown hyena (Parahyaena brunnea), etc. 

4.4 Assessment criteria 

Conservation status of habitats within the study site is subjectively assigned to one of five 

levels of sensitivity, i.e.:   

High: Ecologically sensitive and valuable land, with high species richness, 

sensitive ecosystems or Red Data species, that should be conserved and no 

development allowed. 

Medium-high: Land where sections are disturbed but that is still ecologically sensitive to 

development/disturbance. 

Medium: Land on which low-impact development with limited impact on the ecosystem 

could be considered, but where it is still recommended that certain portions 

of the natural habitat be maintained as open spaces. 

Medium-low: Land on which small sections could be considered for conservation but 

where the area in general has little conservation value. 

Low: Land that has little conservation value and that could be considered for 

developed with little to no impact on the habitats or avifauna. 
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In some instances the Medium-high, Medium and Medium-high categories are lumped as of 

Medium Conservation sensitivity. This approach correlates highly with the empirical 

Significance ratings as defined below. 

4.5 Significance (Consequence) Rankings 

In order to quantitatively express the projected impact of a development, somewhat 

subjective weighted values of 0 - 5 in Table 1 are deployed.  The environmental significance 

of a development is then calculated using the following formula that allows the development 

to be: 

 

Significance (Consequence) = (Magnitude + Reversibility + Extent + Duration) X 

Probability.   

 

Derived values derived are then translated as of Low, Medium or High significance. 

 High environmental significance  60-100 points 

 Medium environmental significance  30-59 points 

 Low environmental significance  0-29 points 

 

Depending on the nature of the proposed development, significance rankings may be 

calculated With Mitigation Measures (WMM) and Without Mitigation Measures (WOMM) to 

illustrate the predicted effectiveness of proposed mitigation measures. 

 

This technique is more empirical and a useful quantitative tool to compare impacts on 

locations under consideration for development. 

 

Table 1: Significance values depicting reigning environmental conditions at proposed 
development sites. 
  

SIGNIFICANCE RANKING MATRIX 

RANKING MAGNITUDE REVERSIBILITY EXTENT DURATION PROBABILITY 

5 Very high/ 

don’t know 

Irreversible International  Permanent Certain/inevitable 

4 High  National Long term (impact 

ceases after 

operational life of 

asset 

Almost certain 

3 Moderate Reversibility with 

human intervention 

Provincial  Medium term (6-15 

years) 

Can occur 

2 Low  Local  Short term (0 - 5 

years) 

Unusual but 

possible 

1 Minor Completely 

reversible 

Site bound Immediate Extremely remote 

0 None  None  None 

 

 The Magnitude of the impact: This will be quantified as either:  

o Low: Will cause a low impact on the environment;  

o Moderate: Will result in the process continuing but in a controllable manner; 

o High: Will alter processes to the extent that they temporarily cease; and 

o Very High: Will result in complete destruction and permanent cessation of processes. 

 Reversibility/ Replaceability: The degree at which the impact can be reversible or the lost resource can 

be replaced. 

 The Extent of the impact:  This criterion expresses the spatial impact of the impact. 

 The duration (Exposure): wherein it will be indicated whether:  
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o The impact will be immediate;  

o The impact will be of a short tem (Between 0-5 years); 

o The impact will be of medium term (between 5-15 years);  

o The impact will be long term (15 and more years); and 

o The impact will be permanent. 

 The Probability: which shall describe the likelihood of impact occurring and will be rated as follows: 

o Extremely remote: Which indicates that the impact will probably not happen; 

o Unusual but Possible: Distinct possibility of occurrence; 

o Can Occur: there is a possibility of occurrence; 

o Almost Certain: Most likely to occur; and 

o Certain/ Inevitable: Impact will occur despite any preventative measures put in place. 

 

5. RESULTS 

5.1 Mammal Habitat Assessment 

The local occurrences of mammals are closely dependent on broadly defined habitat types, 

in particular terrestrial, arboreal (tree-living), rupiculous (rock-dwelling) and wetland-

associated vegetation cover.  It is thus possible to deduce the presence or absence of 

mammal species by evaluating the habitat types within the context of global distribution 

ranges. 

 

All four major habitat types are present on the reserve.  However, the focus herein is on the 

small site plus the 500 meters of surrounding terrain located in a valley floor that is 

essentially a grassland plain.  Within this constraint, terrestrial, arboreal and wetland habitat 

types are present. 

 

The terrestrial habitat predominates.  Within the site’ enclosure the habitat is disturbed by 

past invasive activities, but within the context of the entire reserve this is deemed 

insignificant.  The 500 meters outside the compound, the terrestrial habitat is in a natural 

equilibrium with no human intervention other than a small portion of the resort.  Termitaria 

have been recorded; these often serve as refuge for small animals such as dwarf shrews and 

pygmy mice.  

 

The wetland is comprised of a natural drainage line that is dammed within the WWTW 

compound.  Irrespective of invasion by aliens the vegetation along their banks, this habitat is 

sufficiently exuberant to provide habitat for moisture-reliant small mammals such as vlei rats, 

cane rats, shrews and others. 

 

Outside the compound but still within the 500 meters of adjoining land a number of mature 

Acacia trees occur along the drainage course. 

     

5.2 Expected and Observed Mammal Species Richness 

In spite of the fact that the site is located in an established reserve, some large mammals 

(viz. elephant, buffalo, lion, and spotted hyena) are absent.  They have been displaced long 

ago during the period that the area was used for grazing domestic stock. However, the 

majority of large mammals have been re-introduced within their historical ranges and these 

flourish (See Table 2).   

  

Considering the fact that the study site is some distance from the Perdekop and Kanetkop 

with their prominent rock faces, all rupiculous mammals were a priori omitted from the list of 

possible occurrences (viz dassies, rock elephant shrews, red rock hares, rock dormice, 
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klipspringer). The majority of species listed in Table 2 roam the undulating grassy plains of 

the reserve, and thus can per chance occasionally roam onto the study site and the 

surrounding area.  For instance, a troop of baboons regularly drink from the manmade dam 

(Figure 4).  The tall Acacia trees in the valley floor and along the drainage line are home to 

arboreal mammals such as bushbabies, tree rats and savannah dormice. Rank vegetation 

along the streambeds can be expected to support wetland-reliant small mammals such as 

vlei rats, cane rats and shrews.  

 

Of the 79 mammal species expected to occur on the study site (Table 2), 11 were confirmed 

during the site visit (Table 3). However, the listings in Table 2 are mostly derived from the 

reserve brochure and web site, and for smaller animals from an assessment of habitat quality 

within the context of recorded species’ distributions; this is a more complete overview of 

species richness.  It should be noted that potential occurrences is interpreted as to be 

possible over a period of time as a result of environmentally induced expansion and 

contractions of population densities and ranges which stimulate migration. 

 

Table 2 lists the mammals that were observed or deduced to occupy the site, or to be 

occasional visitors.  All feral mammal species expected to occur on the study site (e.g. house 

mice, house rats, dogs and cats) were omitted from the assessment since these cannot be 

considered when estimating the conservation value of the site. 

 

Most of the species of the resident diversity (Table 2) are common and widespread.  More 

sensitive mammals such as white-tailed rats and oribi enjoy dedicated habitat conservation 

of their preferred habitats and can therefore persist.  With the possible exception of the two 

dwarf shrews, most of the smaller terrestrial species listed in Table 1 are robust (some with 

strong pioneering capabilities) and respond well to conservation. The reason for their survival 

success is predominantly seated in their remarkable reproduction potential (viz. 

multimammate mice species capable of producing ca. 12 pups per litter at intervals of three 

weeks), and to a lesser extent their reticent and cryptic nature (scrub hares, genets and 

mongooses). 

 

Moribund termitaria often serve as refuge for small animals such as dwarf shrews and pygmy 

mice; in an extensive area the presence of these structures can confidently be taken as 

indicator of the occurrence these discerning species. 

 

It must be entertained that vlei rats are present along the seasonal stream and dams.  

 

Some of the listed bats showed remarkable adaptivity by expanding their population numbers 

significantly by capitalizing on the roosting opportunities offered be manmade structures.  

Whispering bats (Rhinolophidae, Hipposideridae and Nycteridae) and some vesper bats 

(Myotis spp) are likely to occur given the presence of caves, substantial rock overhangs or 

even manmade structure answering to the exacting roosting requirements of cave-dwelling 

bats. 

 

Small carnivores such as genets and mongooses are reticent in habits and manage to 

persist even in the proximity of human habitation as long as prey densities remain above 

sustenance densities.  The black-footed cat has in the past been recorded on a number of 

occasions.  It is known that brown hyenas roam onto the reserve, whereas the wily leopard is 

assumed to be a permanent resident on the reserve, if not near the study site.  Cheetahs 
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have in the past been re-introduced, but its presence during the time of the field investigation 

is not known. 

 

The species richness is high, which can be expected from a well-established and extensive 

reserve with a full complement of habitat types. 

5.3 Threatened and Red Listed Mammal Species Flagged 

5.3.1 By the Scientific Community: 

As a precautionary measure, short-snouted elephant shrews are assigned to the ‘Data 
Deficient’ Red Data category, pending more empirical data to form the basis of a considered 
evaluation. 
 

It would appear that white-tailed mice are so habitat-discerning that it became ‘Endangered’ 
as result of habitat damage. 
 
The five shrew species and the African weasel cited as ‘DD’ (Friedman and Daly, 2004) in 

Table 2 are not necessarily endangered.  As in the case of short-snouted elephant shrews, 

these small mammals have not been adequately studied to provide quantitative field data to 

accurately assign a conservation ranking.  As a precaution they are thus considered as 

belonging to the ‘Data Deficient’ Red Data category. Shrews and weasels exist at the apex of 

the food pyramid, which means that their population numbers are inevitably significantly 

lower than that of similar-sized herbivorous mammals and especially of their smaller prey 

species.  Because of the diet of these vociferous little insectivores / carnivores, they are 

furthermore not readily trapped with conventional bait or traps which may mean that their 

numbers are under-estimated.  Good results obtained with drift fences and pitfalls support 

the latter statement. 

   

Hedgehogs are ‘Near Threatened’ as a result of meddling by humans and their pets.  Under 

natural conditions the passive defence mechanisms of these rather docile insectivores are 

sufficient to maintain breeding populations in a healthy condition. Considering the size of the 

reserve and district, absence of the ‘human’ factor and connectivity in all directions it is 

considered very likely that a breeding population of hedgehogs persist. 

 

All the Rhinolophidae, Nyctridae and Hipposideridae bats listed in Table 2 are obligatory 

cave-dwellers where climate is conducive to hibernation and preventing flight membranes 

from desiccating.  Unfortunately cave explorers are sometimes responsible for disturbing 

roosting bats and as such disturbing physiological hibernating machinations. 

 

Ground pangolins are victims to the traditional medicinal market. 

 

The brown hyena (Parahyaena brunnea) is exceptionally reticent in habits and often persists 

close to activities of civilization.  It is likely that individuals (if not breeding pairs) occur on the 

reserve, at least as vagrants. 

 

Cheetahs, serval and honey badgers are deemed Red Data species for a combination of 

reasons such as prosecution, habitat shrinkage and prey shortages. 

 

Oribi probably became ‘Endangered’ as result of hunting pressure and qualitative habitat 

decline and fragmentation. 
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5.3.2 By the Biodiversity Act, 2004 (Act No 10 of 2004) 

Endangered species:  Oribi 
Vulnerable species:  Cheetah 
    Pangolin 
    Leopard 
Protected species:  Hedgehog 
    Black wildebeest 
    Black-footed cat 
    Serval 
    Honey badger 
    Cape fox 
 

5.3.3 By the Regulations of the Provincial Authority: 

GDARD follows Friedman and Daly (2004). 

5.3.4 Formally Prohibited Invasive and Prohibited Species: 

Nil. 
 

Table 2: The mammals which were observed or deduced to occupy the site. 

 SCIENTIFIC NAME ENGLISH NAME 

DD√ Elephantulus brachyrhynchus Short-snouted elephant shrew 

√ Orycteropus afer Aardvark 

√ Lepus saxatilis Scrub hare 

√ Cryptomys hottentotus African mole rat 

√ Hystrix africaeaustralis Cape porcupine 

* Thryonomys swinderianus Greater cane rat 

? Pedetes capensis  Springhare 

? Graphiurus murinus Woodland dormouse 

√ Rhabdomys pumilio Four-striped grass mouse 

√ Mus minutoides Pygmy mouse 

√ Mastomys natalensis Natal multimammate mouse 

√ Mastomys coucha Southern multimammate mouse 

? Thallomys paedulcus Acacia rat 

? Thallomys nigricauda Black-tailed tree rat 

√ Aethomys ineptus Tete veld rat 

? Otomys angoniensis Angoni vlei rat 

? Otomys irroratus Vlei rat 

√ Gerbilliscus brantsii Highveld gerbil 

En? Mystromys albicaudatus White-tailed mouse 

√ Saccostomus campestris Pouched mouse 

√ Dendromus melanotis Grey pygmy climbing mouse 

√ Dendromus mesomelas Brants’ climbing mouse 

√ Dendromus mystacalis Chestnut climbing mouse 

? Galago moholi South African galago 

√ Papio hamadryas Chacma baboon 

? Cercopithecus pygerythrus Vervet monkey 

DD? Myosorex varius Forest shrew 

DD? Suncus lixus Greater dwarf shrew 

DD? Suncus infinitesimus Least dwarf shrew 

DD√ Crocidura cyanea Reddish-grey musk shrew 
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 SCIENTIFIC NAME ENGLISH NAME 

DD√ Crocidura hirta Lesser red musk shrew 

NT√ Atelerix frontalis Southern African hedgehog 

? Taphozous mauritianus Mauritian tomb bat 

? Sauromys petrophilus Flat-headed free-tailed bat 

* Tadarida aegyptiaca Egyptian free-tailed bat 

NT? Miniopterus schreibersii Schreibers’ long-fingered bat 

NT? Myotis welwitchii Welwitsch’s hairy bat 

NT? Myotis tricolor Temminck’s hairy bat 

√ Neoromicia capensis Cape serotine bat 

√ Scotophilus dinganii African yellow house bat 

√ Scotophilus viridis Greenish yellow house bat 

? Nycteris thebaica Egyptian slit-faced bat 

NT? Rhinolophus clivosus Geoffroy’s horseshoe bat 

DD? Hipposideros caffer Sundevall’s roundleaf bat 

V? Manis temminckii Ground pangolin 

* Proteles cristatus Aardwolf 

NT√ Parahyaena brunnea Brown hyena 

Vu√ Acinonyx jubatus Cheetah 

* Panthera pardus Leopard 

* Caracal caracal Caracal 

√ Felis silvestris African wild cat 

√ Felis nigripes Black-footed cat 

NT√ Leptailurus serval Serval 

* Civettictis civetta African civet 

√ Genetta genetta Small-spotted genet 

√ Genetta tigrina SA large-spotted genet 

√ Cynictis penicillata Yellow mongoose 

√ Galerella sanguinea Slender mongoose 

? Ichneumia albicauda White-tailed mongoose 

* Atilax paludinosus Marsh mongoose 

? Vulpes chama Cape fox 

√ Canis mesomelas Black-backed jackal 

NT? Mellivora capensis Honey badger 

DD? Poecilogale albinucha African weasel 

* Ictonyx striatus Striped polecat 

√ Equus quagga Plains zebra 

√ Potamochoerus larvatus Bushpig 

√ Phacochoerus africanus Common warthog 

√ Connochaetes gnou  Black wildebeest 

√ Tragelaphus strepsiceros Kudu 

√ Tragelaphus oryx Eland 

√ Alcelaphus buselaphus Red hartebeest 

√ Damaliscus pygargus phillipsi Blesbok 

√ Sylvicapra grimmia Common duiker 

√ Redunca arundinum   Reedbuck 

√ Pelea capreolus Grey rhebuck 

√ Antidorcas marsupialis Springbok 
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 SCIENTIFIC NAME ENGLISH NAME 

En√ Ourebia ourebi Oribi 

√ Raphicerus campestris Steenbok 

(Systematics and taxonomy as proposed by Bronner et.al [2003] and Skinner and Chimimba [2005]) 

 

√ Definitely there or have a high probability to occur;  

* Medium probability to occur based on ecological and distributional parameters;  

? Low probability to occur based on ecological and distributional parameters. 

 

Red Data species rankings as defined in Friedmann and Daly’s S.A. Red Data Book / IUCN (World Conservation 

Union) (2004) are indicated in the first column: CR= Critically Endangered, En = Endangered, Vu = Vulnerable, 

LR/cd = Lower risk conservation dependent, LR/nt = Lower Risk near threatened, DD = Data Deficient.  All other 

species are deemed of Least Concern. 

 

Note: Irrespective of the conservation ranking accorded to the Aardvark by Friedmann and Daly (2004), it is 

considered as Vulnerable in Gauteng. 

 

Table 3: Mammal species positively confirmed from the study site, observed 
indicators and habitat. 

SCIENTIFIC NAME ENGLISH NAME OBSERVATION 

INDICATOR 

HABITAT 

L. saxatilis Scrub hare Faecal pellets Short grassveld 

C. hottentotus African mole rat Tunnel systems Universal 

P. hamadryas Chacma baboon Sight Records Grassland plains 

C. penicillata Yellow mongoose Sight Records Grassland plains 

G. sanguinea Slender mongoose Sight Records Grassland plains 

E. quagga Plains zebra Sight Records Grassland plains 

C. gnou  Black wildebeest Sight Records Grassland plains 

T. oryx Eland Sight Records Grassland plains 

A. buselaphus Red hartebeest Sight Records Grassland plains 

D. pygargus phillipsi Blesbok Sight Records Grassland plains 

A. marsupialis Springbok Sight Records Grassland plains 

 

Al these species are to be expected on a sizeable and well-managed reserve located in the 

Highveld grassland. 

6. FINDINGS AND POTENTIAL IMPLICATIONS 

6.1  General site assessment 

If ever the reserve has been disturbed during the pre-conservation era, habitats have 
recovered well under informed range management.  This statement also applies to the 500 
meters extended study area.  The WWTW compound has however been transformed by 
building of a settlement pond, a dam and limited earthworks.  Vegetative cover (where 
present) is no longer entirely endemic to the site, although it still provides adequate cover to 
moisture-reliant small species.  
 
No alternative site for the development has been proposed.   

6.2 Overall Impact Impressions 

Species richness:  The proposed development as presented will affect only 6.3 hectares of 

an already affected area which, relative to the extent of the reserve is spatially insignificant.  

A few individual animals will undoubtedly be displaced to adjoining area, but no species will 

perish.  
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Endangered species:  No endangered species will be fatally impacted / implicated by the 

proposed development.  

Sensitive areas:  The conservation condition of the wetland habitat along the watercourse is 

rated as of “Good”.  Wetlands areas are not to be directly affected by the development.  The 

watercourse provides a valuable connectivity service to the reserve and beyond to the 

region. 

Habitat(s) quality and extent:  On-site conservation preservation varies from poor for the 

WWTW compound too good for the 500 meters extended study area in the reserve-proper. 

Impact on species richness and conservation:  It is contended that the spatially modest 

proposed development will not impact meaningfully on the species assemblages and 

conservation of the reserve and habitats in the vicinity.  

Connectivity:  This ecological function is unimpaired by human interference, especially along 

the watercourse and their 32-meter buffer zones, except for the dam wall. 

Management recommendation:  See Section 8: ‘Environmental Risks, Their Assessment and 

Proposed Mitigations’.  

General:  Nil.  

 

7. IMPACT ASSESSMENT DERIVED VALUES 
 

See Section 4.5 for detail and directions on deriving weighted environmental classes.  The 

perspectives of this section are for mammals only. 

 
Site Magnitude Reversibility 

* 

Extent 

** 

Duration 

*** 

Probability 

**** 

Significance Confidence 

WWTW compound 1 1 1 4 4 28 High 

 

*   Reversible with human intervention 

**  Impact of the proposed development is local in extent 

*** The operational lifespan of the development is estimated to be >15 years. 

**** It would appear that the probability of the development proceeding is rated as 

almost certain. 

 

Significance values are expressed as 

RANKING 65-100 64-36 35-16 15-5 1-4 
SIGNIFICANCE Very High High Moderate Low Minor 

 

8. ENVIRONMENTAL RISKS, THEIR ASSESSMENT AND 
PROPOSED MITIGATION MEASURES 

 

Spatially the proposed development will be limited and that possibly reflects on impacts. 

 

Mitigation is arranged in graded steps, and the lowest possible level should be applied.  The 

phases are: 

1. Planning to avoid or minimise ecosystem loss(es) at acceptable levels. 

2. Minimise impacts during the construction phase. 

3. Rehabilitation to the ‘pre-development’ condition by attending to rehabilitation during 

the construction/operation phases and especially upon cessation of the activity. 

4. Offset significant residual damaging impacts. 
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Projected impacts (irrespective on where the development will be sited) are divided into three 

succeeding phases, i.e. Planning, Construction and Operational.  

8.1 Planning Phase 

8.1.1 Alternative sites. 

No alternative site(s) have been proposed for the development, and even if it was, the 
proposed site would probably be rated as best suited. 

8.1.2 EMP and ROD 

The Provincial Authority is to be contractually required to develop and implement an 

Environmental Management Plan (EMP) and Record of Decision (ROD).  The EMP must 

include detailed plans for the disposal of excavated material as well as for waste 

management and how the risk of failure of conventional precautionary measures to contain 

spillage will be managed. 

8.1.3 Roads, communication and power lines/towers and staff housing. 

This aspect is virtually non-existing.  The short access road is ca. 100 meters.  No power 
lines, communication installations or staff houses appear to be necessary.  

8.1.4 Wetlands. 

It is recommended that a buffer zone of 32 meters outside riparian zones on either side of 

the upstream and downstream drainage line is honoured. 

8.1.4 Fencing. 

To prevent wildlife wandering onto the site, it is strongly urged that the presently derelict 
fence is replaced with modern game-proof fencing and that the gate is also replaced and 
kept under lock and key once the site is operational. 

8.2 Construction Phase 

8.2.1 Destruction of natural habitat 

No natural habitat will be damaged since the ponds will be sited on already disturbed areas. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Destruction 

of natural 

habitat 

Portion 

of the 

site 

Site Lifespan of 

the facility 

Low Low Low Low High 

Mitigating Measures: 

 None 

8.2.2 Destruction of sensitive vertebrate habitat 

Sensitive mammal habitat, if ever it existed, has already been compromised. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Destruction 

of sensitive 

vegetation 

types and 

plants 

species 

Portion 

of the 

site   

Site Lifespan of 

the facility 

Low Low Low Low High 
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Mitigating Measures 

 None 

8.2.3 Loss of ecosystem function 

Ecosystem function, if ever it existed, has been compromised. 

Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Damage to 

ecosystem 

function 

Portion 

of the 

site   

Site Lifespan of 

the facility 

Low Low Low Low High 

 

Mitigating Measures 

 None 

8.2.4 Loss of the ecological function of the wetland 

The on-site ‘wetland’ consists of a manmade dam and a feeder seasonal stream.  This will 

not be affected by the present and new concrete-lined settlement ponds. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Wetlands 

and 

watercourse 

Portion 

of the 

site   

Site 

‘wetland’ 

Lifespan of 

the facility 

Low Low Low Lowl High 

Mitigating Measures 

 None. 

8.2.5 Exposure to erosion 

No erosion as a result of the new development is anticipated.  
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Exposure of 

the site to 

erosion. 

Whole 

site 

Site Short term Low Low Low Nil High 

Mitigating Measures 

 It is strongly recommended that excavated material is hauled away. 

8.2.6 Poaching of wildlife in the vicinity 

The site is vulnerable to hunting/trapping by construction workers. Harassing and hunting by 

construction workers could be expected. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Poaching of 

wildlife on or 

near the site 

Whole 

site  

Site Short term Low Probable Medium Low High 

Mitigating Measures 

 Education of the construction staff about the value of wildlife and environmental 

sensitivity. 

 Restrict access to the suitable and sensitive habitats of faunal species. 
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 The contractor/contractors must ensure that no animals are disturbed, trapped, 

hunted or killed during the construction phase. Conservation-orientated clauses 

should be built into contracts for construction personnel, complete with penalty 

clauses for non-compliance. 

 Schedule the construction of a new fence as early as possible. 

8.2.7 Reversibility 

Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Rehabilitation Whole 

site  

Site At cessation 

of operations 

Eventually Probable Medium Low High 

 

Mitigating Measures 

 It will be an obligation to rehabilitate the WWTW at the cessation of operations. 

8.3 Operational Phase 

8.3.1 Reduction of natural migratory and faunal dispersal routes. 

The site is too small to have an effect on vertebrate dispersal. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Nil Nil Nil Nil Nil Nil Nil Nil High 

Mitigating Measures 

 None 

8.3.2 Possible increase in exotic vegetation 

Exotic vegetation (viz. Kikuyu) should not be introduced to the environment via the 

landscaping around the development or seed deposition on the new structures erected.  
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Possible 

increase in 

exotic 

vegetation. 

Site  Site Unless 

contained 

could be 

permanent 

 

Low Low Low Nil High 

Mitigating Measures 

 Implement a policy within the development that only indigenous plant species be 

used in the landscaping of the compound. 

 Natural open spaces should be left in their undeveloped state and any existing or new 

exotic vegetation that is present on the site be removed and eradicated. 

 Remove all exotic, invasive vegetation and implement a monitoring and eradication 

plan to keep the site free from invasive plants. 
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8.3.3 Displacement of indigenous mammal species 

Previous development has already modified the natural habitat of various mammal species 

and the latter has already responded to changes.   
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Reduction 

of 

indigenous 

faunal 

species  

Site  Site 

specific 

Lifespan of 

the facility 

Low Low Nil Nil High 

Mitigating Measures 

 The site is so small and treeless that no mitigation measures are proposed. 

8.3.4 Increased amounts of surface water runoff  

The increased volumes of surface water runoff from hard surfaces within the development 

may increase the chance of flash floods. With a single rainfall event many litres of water are 

released. These waters are usually absorbed by the displaced grasslands and other 

vegetation. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Increased 

amounts 

of surface 

water 

runoff  

Site and 

surroundings 

Reserve Occasional Medium Probable Medium Low High 

Mitigating Measures 

 Create open, natural space within the development and reduce / avoid the amount of 

hard paved surfaces. 

 Implement an ecologically sound storm water management plan such as retention 

ponds and artificial water sponges. 

8.3.5 Disturbances of fauna in sensitive vegetation 

Human activity within the development will not disturb faunal species that depend on the 

natural, sensitive vegetation since sensitive vegetation has already been altered.  Existing 

wetland-reliant vegetation is not considered as sensitive. 
Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Disturbance 

of 

mammals 

in sensitive 

vegetation  

Sensitive 

vegetation 

Site and 

areas of 

physical 

influence 

Lifespan of 

the facility 

Medium Probable Low Nil Medium 

Mitigating Measures 

 A management / educational plan to prevent the workers from disturbing or harassing 

any animal. 

 Implement a monitoring programme to regularly assess the presence of faunal 

species within the sensitive vegetation. 
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8.3.6 Lighting 

Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Disturbance 

of nocturnal 

animals 

Whole 

site 

Site Lifespan of 

the facility 

High Probable Low Nil High 

 

Mitigating Measures 

 If lighting is to be deemed necessary, it should be designed to minimize impacts on 

fauna. All outside lighting should be directed away from sensitive areas. Fluorescent 

and mercury vapour lighting should be avoided and sodium vapour (yellow) lights 

should be used wherever possible.  It should be pointed out that white light attracts 

insect swarms at night, and these form feeding patches for marauding bats – this 

could be and offset to winter stress in cave-dwelling bats 

8.3.7 Loss of exotic species, declared weeds and invader plants 

Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Nil Nil Nil Lifespan of 

the facility 

Nil Nil Nil Nil  

 

Mitigating Measures 

 The areas to be considered for the development should be monitored for exotic plants 

forming part of terrestrial or wetland habitats. 

8.3.8 Management of waste products. 

Impact Site Extent  Duration Intensity Probability of 

occurrence/risk 

Significance Confidence 

WOMM WMM 

Accumulation 

of nutrient-

rich material 

Whole 

site 

Site Duration of 

operation 

phase 

High Definite Medium Low High 

Mitigating Measures 

 It is not clear how nutrient-rich water is to be disposed of without contaminating the 

downstream drainage system. 

 

9. LIMITATIONS, ASSUMPTIONS, GAPS IN INFORMATION AND 
INDEMNITY 

The author has sufficient experience and ample access to information sources to confidently 

compile lists of mammals such as presented herein to support conclusions and suggested 

mitigation measures based on site visits.  In instances where doubt exists, a species is 

assumed to be a possible occupant (viz. dwarf shrews, any of the whispering bats, honey 

badger, serval); -this approach renders the conclusions to be robust.  In instances where the 

possible occurrence has significant ecological implications, an intensive survey is 

recommended.  In view of the latter, it is highly unlikely whether an intensive survey to 

augment this site visit will add significantly to the data base, and the additional costs are 

unlikely to warrant the effort. 

 



Mammal Report: Kareekloof WWTW                        February 2015 23 of 25 pages 

10. CONCLUSION 
 

The Waste Water Treatment Works as described is calculated to have a “Moderate” Impact 

Assessment value of 28 points (see Section 7).  The WWTW development site itself has a 

subjective Conservation Status of “Low”, the 500 meters extended study area of the Reserve 

a “Medium” status, and the seasonal stream with riparian zones a rating of “High” (see 

Section 4.4). 

 

The WWTW will have a small footprint of 6.3 hectares.  It has already been altered for 

previous indispensable developments, and that must be taken into consideration.  Spatially 

its influence on the environment will in any case be minimal. It will displace individual animals 

(if any) rather than populations, hence it is concluded that irreplaceable loss of species will 

not occur. WWTWs are usually well-contained and well-managed units, and it is expected 

that it will be the same in this instance.  It follows that the Environmental significance of this 

impact (on the proposed site and surrounding areas) will in fact be relatively inconsequential, 

contrary to the ambiguous Impact Assessment rating of 28 (= “Moderate”) calculated in 

Section 7.   

 

However, it is not known how high volumes of water or runoff will be disposed of, and this 

may be a cause for concern. The efficiency of effluent management requires more 

clarification, with execution offered as a component of the mitigation measures offered in 

Section 8. 

 

Reversibility is entirely possible if directed by a specialist registered in accordance with the 

Natural Scientific Professions Act, 2003 (Act No. 27 of 2003) in the field of Ecological 

Science. The small footprint will expedite the reversal and the rehabilitation of the structures 

and compound adornments (if any). 

It is suggested that people and animals are, for various reasons, prohibited from 

unauthorised access.  That implies a new compound game fence and gate.  

From a mammal perspective, the proposed upgrade of the WWTW has a low sensitivity.  
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Figure 6: Mammal Sensitivity map 
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