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1. Introduction 
 
Galago Environmental was appointed to conduct a vegetation, mammal, avifaunal, 
reptile and amphibian survey including an aquatic delineation study a Portion of the farm 
Schoongezicht 378-IR, scheduled for the development of a waste water treatment 
works. 
 

2. Location of the study site 
 
The 6,3 ha study site and its associated 102-meter pipeline lie in the Lang Kloof at the 
convergence of Tier Kloof and Koedoes Kloof on the farm Schoongezicht 378-IR in the 
Suikerbosrand Nature Reserve. It is situated next to the derelict Kareekloof Holiday 
Resort. 
 

 
Figure 1: Locality map of the study area 

 

3. Participating Specialists 
 
This investigation was conducted by the following specialists: 
Specialists Aspect 

Investigated 
Qualifications Prof. 

Registration 
Date of Field 
Survey 

Rautenbach, I.L. Mammalogy  Ph.D., T.H.E.D. Pr. Nat. Sci. 7 February 2015 

Van Wyk, J.C.P. Herpetology M.Sc. (Zoology) Pr. Nat. Sci. 7 February 2015 

Lemmer, P Botany B. Sc. Cert. Sci. Nat 7 February 2015 

Geyser, R. Avifauna  Pending  7 February 2015 

Van Greuning, J.V. Botany review D.Sc. Pr. Nat. Sci.  

Fourie, B Wetlands & Ridge M.Sc. Cert. Sci. Nat 20 February 2015 

Bootsma, A. Wetland review M.Sc. Pr. Nat. Sci.  

Kemp, A.C. Avifaunal review Ph.D. Pr. Nat. Sci.  

Marais, V. Environmental 
Impacts and 
maps 

BL Landscape 
Architecture 

 7 February 2015 
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4. Vegetation assessment 
 
Mucina & Rutherford (2006) classified the area as Andesite Mountain Bushveld, a 
dense, medium-tall thorny bushveld with a well-developed grass layer on hill slopes and 
valleys. Weathering of tholeitic basalt of Klipriviersberg group, also dark shale, 
micaceous sandstone and siltstone give rise to shallow, rocky, clayey soils. This unit 
falls within a summer-rainfall region with very dry winters. This vegetation unit is 
considered least threatened. Its conservation target is 24%. About 7% of this unit is 
conserved in statutory reserves, e.g. Suikerbosrand Nature Reserve. Almost 15% of the 
unit is already transformed by cultivation and urbanization.  
 
Three vegetation study units were identified on the study site:  

o Drainage line vegetation; 
o Acacia – Themeda savanna; and 
o Celtis – Pennisetum resort vegetation. 

 
The flora study found that the area where the ponds are to be built consisted of slightly 
overgrazed natural savanna with many low shrubby thorn trees and alien non-invasive 
species such as Zinnia peruviana and Salvia tiliifolia and has low sensitivity. Connectivity 
with natural vegetation exists in all directions.  
 
The Drainage line vegetation study unit is invaded by alien species including four 
Category 1 Declared weeds and was deemed to have medium floristic sensitivity. The 
invasive species should be removed as a matter of urgency to prevent their spreading 
downstream into natural vegetation areas. 
 
The Celtis – Pennisetum resort vegetation comprised the ornamental garden vegetation 
surrounding the residences of the holiday resort as well as a thicket of Celtis africana 
trees with an understorey of alien species. This study unit has low sensitivity. 
 
No Red List species or protected species were recorded on the study site, but a few 
specimens of the Orange List species, Hypoxis hemerocallidea and a single specimen of 
Eucomis autumnalis occur just outside the southern boundary of the study. See 
Appendix A for the Flora report. 
 

5. Fauna assessment 
 
The mammal study found that 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 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 is recommended that the effluent quality and quantity be regulated to ensure that 
erosion of the wetland ecosystems do not occur downstream. It is also suggested that 
people and animals are prohibited from unauthorised access to the WWTW compound, 
since it could be hazardous to them. That implies a new compound game fence and gate 
will be needed to replace the derelict fence around the existing WWTW.  
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From a mammal perspective, the proposed upgrade of the WWTW has a low sensitivity. 
See Appendix B for the Mammal report. 
 
The avifaunal study found that the footprint area of the study site is small and disturbed 
by past human activities and does not offer suitable habitat for the Red Data avifaunal 
species recorded for the 2628CA q.b.g.c. These Red Data avifaunal species are habitat 
specific and unable to adapt to areas changed by man. Only the more common avifaunal 
species that are able to adapt to areas changed by man will make use of the disturbed 
state of the study site.  
 
The proposed development will only have a temporally negative effect on the avifaunal 
species that occur or that are likely to occur within the study site during the construction 
where after aquatic and semi aquatic avifaunal species will move into the area to occupy 
the open water of the proposed settling ponds. The development must be restricted to 
the proposed footprint area at all times. The woodland and natural grassland area 
should be regarded as medium sensitive in terms of avifaunal biodiversity and kept as 
natural as possible at all times. However there are still areas with natural woodland and 
grassland vegetation the surrounding areas that will offer suitable habitat for these 
species. See Appendix C for the Avifaunal report. 
 
The herpetofaunal study found that the drainage line and manmade dam as well as 
their buffer zones of 50 meters should be considered as ecologically highly sensitive. 
 
The possibility exists that at least some individuals of giant bullfrogs and striped 
harlequin snakes occur on the study site. 
 
Measures will have to be taken to prevent development near the drainage line and 
manmade dam and to monitor water pollution. The removal of water hyacinth along the 
manmade dam will increase the water quality and the habitat of water-dependent 
herpetofauna. See Appendix D for the Herpetofaunal report. 
 
The wetland delineation study found that there is an almost pristine channelled valley 
bottom wetland system on site. The presence of alien and invasive vegetation 
throughout the system is of concern and must be addressed through the lifetime of the 
project. The wetland is sensitive to change, especially increased water from the WWTW. 
The existing impoundment will address this but requires monitoring to ensure the 
increase does not erode the wetland. The impoundment wall hinders connectivity of 
the wetland and should be managed to improve formal connectivity. This can be 
done with the placement of large boulders or rocks, vegetation and to ensure that 
vertical steps do not exceed 250mm.  
 
A buffer of 50 meters (for outside the urban edge) must be applied according to GDARD 
to the aquatic ecosystem found on the study site but in light of the fact that this is the 
expansion of an existing WWTW, this can be negated. It is more important that any 
effluent leaving the WWTW and entering the aquatic systems downstream is of 
such a quality that it will not impact the natural environment.  See Appendix E for 
the riparian delineation report. 
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6. Mitigation 
 
The following mitigation measures are proposed by the specialists: 

 The site is inside the Suikerbosrand Nature Reserve and it is imperative that an 
ECO be on site during the construction phase of the development to ensure that 
the sensitive areas are not impacted by the construction activities. 

 An alien vegetation eradication programme should be implemented on the site 
to remove the alien vegetation from the wetland areas.  

 An environmental control officer (ECO), specialising in aquatic systems (AECO) 
must be appointed throughout the construction and rehabilitation phase of the 
project to ensure the longevity of the impacted aquatic system. 

 A Rehabilitation plan must be compiled for impacts to the wetland area 

 Care must be taken during the design phase for dispersed release of storm 
water from the study site back into the aquatic ecosystem 

 The use of hydrophytes to reduce pollution loading in the storm water released 
by the development must be investigated. 

 Dumping of builders’ rubble and other waste in the areas earmarked for 
exclusion must be prevented, through fencing or other management measures. 
These areas must be properly managed throughout the lifespan of the project in 
terms of fire, eradication of exotics etc. to ensure continuous biodiversity. 

 Declared weeds and invader species should be removed from the site. 
 
Mitigation measures to conserve fauna: 

 Every effort should be made to retain the linear integrity, flow dynamics and 
water quality of the drainage line and manmade dam.  

 If the Giant Bullfrog, Striped Harlequin Snake or any herpetological species are 
encountered or exposed during the construction phase, they should be removed 
and relocated to natural areas in the vicinity.   

 Proper veld management practises should be implemented with respect to 
grazing, burning and control of woody invasions. 

 The contractors must ensure that no fauna species 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. 

 Where possible, work should be restricted to one area at a time, as this will 
give the smaller birds, mammals and reptiles a chance to weather the 
disturbance in an undisturbed zone close to their natural territories. 

 No vehicles should be allowed to move in or across the wet areas or 
drainage lines and possibly get stuck. This leaves visible scars and destroys 
habitat, and it is important to conserve areas where there are tall reeds or grass, 
or areas where there is short grass and mud. 

 With proper cultivation of specific indigenous plant species, the bird numbers 
and species in the area could even increase. Indigenous plant species that 
attract birds to gardens or that are natural to the area could be obtained from the 
local nurseries surrounding the area. The area must however be kept as natural 
as possible. 

 It is suggested that where work is to be done close to the wetland area, these 
areas be fenced off during construction, to prevent heavy machines and 
trucks from trampling the plants, compacting the soil and dumping in the system.  

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

sensitivity must be done. 
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 Schedule the construction of a new fence around the WWTW compound as 

early as possible to ensure that no animals enter the site and fall in the 

impoundments and drown. 

 
The following mitigation measures were developed by GDARD, 2014 and are applicable 
to the study site: 

 An appropriate management authority (e.g. the body corporate) that must be 
contractually bound to implement the Environmental Management Plan (EMP 
and Record of Decision (ROD) during the operational phase of the development 
should be identified and informed of their responsibilities in terms of the EMP 
and ROD.  

 All areas designated as sensitive in a sensitivity mapping exercise should be 
incorporated into an open space system. Development should be located on the 
areas of lowest sensitivity.  

 The sensitive areas should be fenced off prior to construction commencing 
(including site clearing and pegging). All construction-related impacts (including 
service roads, temporary housing, temporary ablution, disturbance of natural 
habitat, storing of equipment/building materials/vehicles or any other activity) 
should be excluded from the open space system. Access of vehicles to the open 
space system should be prevented and access of people should be controlled, 
both during the construction and operational phases. Movement of indigenous 
fauna should however be allowed (i.e. no solid walls, e.g. through the erection of 
palisade fencing). 

 Any post-development re-vegetation or landscaping exercise should use species 
indigenous to South Africa. Plant species locally indigenous to the area are 
preferred. As far as possible, indigenous plants naturally growing on the site, but 
would otherwise be destroyed during construction, should be used for re-
vegetation landscaping purposes.  

 The crossing of natural drainage systems should be minimized and only 
constructed at the shortest possible route, perpendicular to the natural drainage 
system. Where possible, bridge crossings should span the entire stretch of the 
buffer zone.  
  

Please see the specialist reports for more general mitigation measures. 
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7. Environmental sensitivity 
 

 
Figure 2: Combined environmental sensitivity map  

 
Sensitivity mapping rules: 

BIODIVERSITY ELEMENT SENSITIVITY MAPPING RULE 

Flora communities Sensitive flora communities  

Faunal habitat Sensitive aquatic habitat + 50m buffer 

Wetland areas Wetland areas + 50m buffer areas 

 

8. Conclusion 
 
From all the biodiversity studies undertaken it is clear that the aquatic ecosystem as well 
as the associated 50m buffer area on the study site is deemed sensitive. The existing 
WWTW is however already situated within the 50m buffer zone. The small footprint of 
the site in the larger Suikerbosrand Nature Reserve and the fact that the expansion of 
the WWTW will be an improvement to the current situation therefore ensures that the 
50m buffer could be reduced to include the proposed expansion. 
 
The proposed expansion of the WWTW should not have a detrimental impact on the 
aquatic ecosystem should all the mitigation measures proposed by the specialists be 
adhered to.  
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Figure 3: Site development plan of the study site 

 

9. GDARD minimum requirements 
 
With regard to the above project, specialist biodiversity studies are required to 
investigate the following aspects: 
 

o Plants, with specific reference to  

 Cineraria longipes 

 Gnaphalium nelsonii 

 Habenaria bicolor 

 Habenaria barbetoni 
 

o Mammals, with specific reference to Atelerix frontalis (Southern African 
hedgehog). 
 

o Birds, with specific reference to  

 Confirmed (Tyto capensis) African Grass owl 

 Confirmed (Sagittarius serpentarius) Secretary bird 
 

o Vegetation 
 

o Wetlands.  
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APPENDIX A: FLORA REPORT
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APPENDIX B: MAMMAL REPORT 
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APPENDIX C: AVIFAUNA REPORT 
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APPENDIX D: HERPETOFAUNA REPORT 
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