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1 Introduction 

1.1 Background 

The Biodiversity Company was appointed to undertake a wetland functional and impact assessment for 
the Ngatia Trading 148 CC near Heidelberg, in the Lesedi Local Municipality, within the Sedibeng 
District Municipality – Gauteng Province of South Africa. The client (Ngatia Trading 148 CC) intends to 
seek authorisation to utilise Dam 1 and Dam 2 situated inside a 500m regulated area and an existing 
concrete dam which has not been utilised, but will be refurbished for use (Dam 3). The dams are located 
on Farm Elandsfontein 412IR for drinking water for cattle, sheep, birds and wildlife, as well as for 
recreational purposes. Farm Elandsfontein 412IR comprises of Portions 23 (west) & 22 (east). A map 
presenting the regional context of the Project Area of Influence (PAOI; which consists of a 500 m area 
demarcated around the respective farm portions) can be seen in Figure 1-1. 

This assessment has been completed in accordance with the requirements of the published General 
Notice (GN) 4167 by the Department of Water and Sanitation (DWS) (previously GN 509 of 2016 and 
GN 3139 of 2023). The said notice was published in the Government Gazette (no. 49833) under Section 
39 of the National Water Act (Act no. 36 of 1998) in December 2023, for a Water Use Licence (WUL) 
in terms of Section 21(c) & (i) water uses. The GN 4167 process provides an allowance to apply for a 
WUL for Section 21(c) & (i) under a General Authorisation (GA), as opposed to a full Water Use Licence 
Application (WULA). A water use (or potential) qualifies for a GA under GN 4167 when the proposed 
water use/activity is subjected to analysis using the DWS Risk Assessment Matrix (RAM), provided the 
identified risks are all considered a low risk and the applicant is listed under Appendix D1 or Appendix 
D2 of the same notice. This assessment will implement the RAM and provide a specialist opinion on 
the favourability for water use authorisation. 

This assessment was conducted in accordance with the amendments to the Environmental Impact 
Assessment Regulations (2014) (GNR 326, 7 April 2017) of the National Environmental Management 
Act, 1998 (Act No. 107 of 1998) (NEMA). The approach has taken cognisance of the recently published 
Government Notices (GN) 320 (20 March 2020) and GN 1150 (30 October 2020) in terms of NEMA, 
dated 20 March and 30 October 2020: “Procedures for the Assessment and Minimum Criteria for 
Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of the 
National Environmental Management Act, 1998, when applying for Environmental Authorisation” 
(Reporting Criteria). 

After considering the findings and recommendation provided by the specialist herein, this report should 
inform and guide the Environmental Assessment Practitioner (EAP) and regulatory authorities, enabling 
informed decision making regarding the ecological viability of the proposed development and related 
activities. 
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Figure 1-1 Location of the proposed project 

1.2 Scope of Work 

The following tasks were completed in fulfilment of the terms of reference for this assessment: 

• A desktop assessment of available and related datasets to provide context of the freshwater 
biodiversity of the project area and to indicate potential wetland areas; 

• The delineation, classification and assessment of wetlands within 500 m of the project site;  

• An assessment of the related impacts through the use of the Risk Assessment (DWS, 2023); 

• The provision of recommendations relevant to associated impacts; and 

• Report compilation detailing the baseline findings. 

1.3 Project Description 

The following information pertaining to the overview and description of the project has been provided 
by the client and pertains to the associated activities in relation to the project. 

Ngatia Trading Company (hereinafter referred to as “Ngatia”) intends to submit a Section 24G 
application to the Gauteng Department of Agriculture, Rural Development and Environment (GDARDE) 
for the unlawful commencement of listed activities in terms of the NEMA for the illegal excavation and 
removal of soil/ sand material of more than 10 cubic metres and construction of Dam 1 and Dam 2 
within a watercourse, at Farm Elandsfontein 1438, Heidelberg, in Lesedi Local Municipality (LLM), 
within the Sedibeng District Municipality (SDM). Furthermore, Ngatia intends to submit a Water Use 
License Application (WULA) to the Department of Water and Sanitation (DWS) to seek authorisation to 
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utilise the dams as ponds for drinking water for cattle, sheep, birds, and wildlife, as well as for 
recreational purposes. 

Ngatia acquired the farm in March 2023 from the previous owner who had lived on the farm for several 
years. Upon acquiring the farms, the area was flat. There was an underground pipe for the conveyance 
of stormwater which was broken. The broken stormwater pipe posed an imminent danger to the vehicles 
and individuals entering the farm, therefore, Ngatia removed it and built two walls (culvert) for 
stormwater conveyance into the neighbouring farm, and the owner of the adjacent farm was consulted 
and consented to the proposal. 

Water used to flood the entire area, particularly, the entrance to the property. Ngatia then decided to 
excavate the area for storage of water in the dam. Ngatia could not have determined that the 
excavations and establishment of dams would trigger the NEMA listed activities. Furthermore, Ngatia 
would like to keep both dams. Dam 1 is located on the Northeast side of the farm (Northeast dam) and 
Dam 2 is located on the Southern side of the farm (Southern dam). Based on a desktop assessment 
conducted on the excavated dams in relation to the adjacent wetlands, it has been noted that both Dam 
1 and Dam 2 are located within a 500 m regulated area (buffer) from the edge of the adjacent wetlands. 
However, it should be noted that this is subject to confirmation by a wetland specialist. On portion 23, 
there is an existing concrete dam (Dam 3) that is situated adjacent to a non-functional windmill. Ngatia 
intends to renew the windmill and refill the dam. It is understood that the substantive purpose for 
constructing the dams is to utilise the dams as ponds for drinking water for cattle, sheep, birds, and 
wildlife, as well as for recreational purposes. 

Ngatia is located at a site zoned as Agricultural and owns Portion 22 and 23 of the Farm Elandsfontein 
412IR. Both Portion 22 and 23 of the Farm Elandsfontein 412IR, each measure 38.1570 hectares in 
extent. The combined area occupied by the two Portions is 76,314 hectares.   

Ngatia has four (4) boreholes within their properties:  

• Borehole 1: A functional borehole, which is currently not in use as the water level is low. This 
borehole is adjacent to Dam 1, which was excavated by Ngatia. Ngatia held the view that 
creating a catchment area, i.e. Dam 1, adjacent to the borehole would help improve water 
retention and potentially restore the water level in Borehole 1. It is, however, imperative to note 
that the use of Borehole 1 will be discontinued as advised by the DWS during the site visit 
convened on 25 November 2024. The rationale for discontinuing the use of Borehole 1, as 
advised by the DWS, is that the borehole is within close proximity to a wetland hence it is highly 
likely that it is drawing water from the wetland. Its continued use might, therefore, have 
deleterious impacts to the wetland; 

• Borehole 2: Is located close to the house and is the only borehole that is currently being used 
on the farm; 

• Borehole 3: There is an existing windmill which is not functional and a concrete dam (Dam 3) 
associated with borehole 3. Ngatia intends to renew the windmill and refill the dam. A solar 
system will be used to pump water into the concrete round wall dam; and 

• Borehole 4: Has water available but is not in use. 

The boreholes within the farm are for private use as there is no irrigation. Ngatia intends to use the 
boreholes for irrigation in the near future when they decide to erect green houses. The abstraction of 
water from all boreholes will be registered with the DWS. 

Furthermore, the Ngatia site utilises two conservancy tanks to collect and retain domestic wastewater 
generated at the farm. The two conservancy tanks have a capacity of approximately 4m3 each, i.e. 
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measuring 2m x 2m x 1m (deep) each. The conservancy tanks onsite are aided by biological enzymes 
that are added to catalyse and decompose the organic matter in the waste, thus drastically reducing 
the volumes of waste in the tanks. It is essential to note that the conservancy tanks are concreted to 
prevent any potential groundwater pollution. However, the DWS has suggested that Jojo Tanks be 
placed inside the conservancy tanks to fortify the impermeability of the conservancy tanks as the use 
of concrete in isolation is insufficient and may still provide a pathway for groundwater contamination 
through cracks and crevices. The use of the two conservancy tanks as wastewater storage facilities will 
be registered with the DWS. 

Ngatia has planted maize crops as well as one hundred (100) fruit trees, which they lost due to the 
scarcity of water in the area. Ngatia additionally intends to venture into poultry farming in the foreseeable 
future. i.e. rare 2490 chicken broilers and 2500 layers on the farm. The current proposed poultry 
population is essentially below the legislated threshold in terms of NEMA, i.e. below 5000 chickens, and 
therefore will not require authorisation in terms of NEMA. However, should Ngatia decide to scale up 
the poultry project to a level that would exceed the legislated threshold in terms of NEMA, then requisite 
authorisations will be sought from the relevant authorities prior to scaling up the project, including an 
Environmental Authorisation (EA) application from the GDARDE. 

A layout for the project site is provided in Figure 1-2. 

 

Figure 1-2 Map illustrating project site and the project area of influence  

1.4 Assumptions and Limitations 

The following aspects were considered as limitations: 

• It has been assumed that the extent of the project area provided to the specialist is accurate; 
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• Areas characterised by external wetland indicators have been the focus for this assessment. 
Areas lacking these characteristics have not been focussed on;  

• Ground truthing for wetland delineations were only completed for the affected areas pertaining 
to the application (within the Farm Elandsfontein 412IR). Wetlands within the 500 m PAOI were 
delineated via desktop for the purpose of this report and are subject to field verification in the 
event that further assessments are required for these areas. Furthermore, the extent of flooding 
for the newly developed dam is unknown, and a theorised extent was delineated for the intent 
of showing the features location only;  

• This update has considered the latest layout and the inclusion of two conservancy tanks; and 

• The GPS used for water resource delineations is accurate to within five meters. Therefore, the 
wetland delineation plotted digitally may be offset by a maximum of five meters to either side. 

1.5 Key Legislative Requirements 

The legislation, policies and guidelines listed below in Table 1-1 are applicable to the current project. 
The list below, although extensive, may not be complete and other legislation, policies and guidelines 
may apply in addition to those listed below. 

Table 1-1 A list of key legislative requirements  

1.6 National Water Act (NWA, 1998) 

The DWS is the custodian of South Africa’s water resources and therefore assumes public trusteeship 
of water resources, which includes watercourses, surface water, estuaries, or aquifers. The National 
Water Act (Act No. 36 of 1998) (NWA) allows for the protection of water resources, which includes: 

Region Legislation / Guideline Comment 

National 

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

To provide for the effective protection and controlled 
utilisation of the environment and for matters incidental 
thereto. 

The National Environmental Management: Biodiversity 
Act (Act No. 10 of 2004) (NEMBA), Threatened or 
Protected Species Regulations 

The protection of species and ecosystems that warrant 
protection 

NEMA: Environmental Impact Assessment Regulations 
(2014), as amended, with cognizance of Appendix 6 
requirements in GNR 326 (7 April 2017, as amended). 

The minimum criteria for reporting. 

NEMA: Government Notices (GN) 320 (20 March 2020) 
and GN 1150 (30 October 2020) 

Protocol for the specialist assessment and minimum 
report content requirements. 

National Environmental Management: Waste Act (Act No. 
59 of 2008) 

The regulation of waste management to protect the 
environment. 

NWA: Government Notice (GN) 4167 (previously GN 509 
of 2016 and GN 3139 of 2023) 

Water Use Licence (WUL) in terms of Section 21(c) & (i) 
water uses and the provision to apply for a General 
Authorisation subject to usage and outcome of the Risk 
Assessment Matrix. 

NEMBA: Alien and Invasive Species Lists (2020) (GN 
1003, September 2020) The regulation and management of alien invasive species. 

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

To provide for control over the utilisation of the natural 
agricultural resources, including the vegetation and the 
combating of weeds and invader plants. 

Provincial Gauteng C-Plan Plan (2015) 

A spatial tool comprising of set of maps of biodiversity 
priority areas accompanied by contextual information and 
land-use guidelines for use in land-use and development 
planning, environmental assessment and regulation, and 
natural resource management. 
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• The maintenance of the quality of the water resource to the extent that the water resources may 
be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; and 

• The rehabilitation of the water resource. 

A watercourse means: 

• A river or spring; 

• A natural channel in which water flows regularly or intermittently; 

• A wetland, lake or dam into which, or from which, water flows; and 

• Any collection of water which the Minister may, by notice in the Gazette, declare to be a 
watercourse, and a reference to a watercourse includes, where relevant, its bed and banks. 

The NWA recognises that the entire ecosystem and not just the water constitutes the resource and as 
such needs to be conserved. No activity may therefore take place within a watercourse unless it is 
authorised by the DWS. Any area within a wetland or riparian zone is therefore excluded from 
development unless authorisation is obtained from the DWS in terms of Section 21 (c) and (i). 

1.7 National Environmental Management Act (NEMA, 1998) 

The National Environmental Management Act (NEMA) (Act 107 of 1998) and the associated 
Regulations as amended in April 2017, states that prior to any development taking place within a 
wetland or riparian area, an environmental authorisation process needs to be followed. This could follow 
either the Basic Assessment Report (BAR) process or the Environmental Impact Assessment (EIA) 
process depending on the scale of the impact. 

1.8 Legislative Framework 

In line with the protocol for the specialist assessment and minimum report content requirements for 
environmental impacts on freshwater biodiversity, as per Government Notice 320 published in terms of 
NEMA, dated 20 March 2020: “Procedures for the Assessment and Minimum Criteria for Reporting on 
Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of the National 
Environmental Management Act, 1998, when applying for Environmental Authorisation” – the following 
has been assumed:  

• An applicant intending to undertake an activity identified in the scope of this protocol on a site 
identified on the screening tool as being of:  

o “very high sensitivity” for aquatic biodiversity, must submit an Aquatic Biodiversity 
Specialist Assessment. 

An Aquatic / Freshwater Biodiversity Specialist Assessment Report must contain the information as 
presented in Table 1-2 below. 

Table 1-2 Aquatic Biodiversity Specialist Assessment information requirements as per the 
relevant protocol, including the location of the information within this report 

Information to be Included (as per GN 320, 20 March 2020) Report Section 
The assessment must be prepared by a specialist registered with the South African Council for Natural Scientific 
Professionals (SACNASP) with expertise in the field of aquatic sciences 7.3 
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Contact details of the specialist, their SACNASP registration number, their field of expertise and a curriculum vitae 7.3 

A signed statement of independence by the specialist(s) 7.3 

The assessment must be undertaken on the preferred site and within the proposed development footprint 1.3 
A baseline description of the aquatic biodiversity and ecosystems on the site, including: 
aquatic ecosystem types;  
presence of aquatic species, and composition of aquatic species communities, their habitat, distribution and 
movement patterns. 

3.1.5 

The threat status of the ecosystem and species as identified by the screening tool 3.6.1 
An indication of the national and provincial priority status of the aquatic ecosystem, including a description of the 
criteria for the given status (i.e. if the site includes a wetland or a river freshwater ecosystem priority area or sub 
catchment, a strategic water source area, a priority estuary, whether or not they are free-flowing rivers, wetland 
clusters, a critical biodiversity or ecologically sensitivity area) 

3.1.5 

A description of the ecological importance and sensitivity of the aquatic ecosystem including: 
 
(a) the description (spatially, if possible) of the ecosystem processes that operate in relation to the aquatic 

ecosystems on and immediately adjacent to the site (e.g., movement of surface and subsurface water, 
recharge, discharge, sediment transport, etc.); and 

(b) the historic ecological condition (reference) as well as present ecological state of rivers (in- stream, riparian 
and floodplain habitat), wetlands and/or estuaries in terms of possible changes to the channel and flow regime 
(surface and groundwater) 

3.4.1 

The assessment must identify alternative development footprints within the preferred site which would be of a “low” 
sensitivity as identified by the screening tool and verified through the site sensitivity verification and which were not 
considered appropriate 

- 

Related to impacts, a detailed assessment of the potential impacts of the proposed development on the following 
aspects must be undertaken to answer the following questions: 
 
Is the proposed development consistent with maintaining the priority aquatic ecosystem in its current state and 
according to the stated goal? 
 
Is the proposed development consistent with maintaining the resource quality objectives for the aquatic ecosystems 
present? 
 
How will the proposed development impact on fixed and dynamic ecological processes that operate within or across 
the site? This must include: 
 
(a) impacts on hydrological functioning at a landscape level and across the site which can arise from changes to 

flood regimes (e.g. suppression of floods, loss of flood attenuation capacity, unseasonal flooding or destruction 
of floodplain processes); 

(b) will the proposed development change the sediment regime of the aquatic ecosystem and its sub-catchment 
(e.g. sand movement, meandering river mouth or estuary, flooding or sedimentation patterns); 

(c) what will the extent of the modification in relation to the overall aquatic ecosystem be (e.g. at the source, 
upstream or downstream portion, in the temporary / seasonal / permanent zone of a wetland, in the riparian 
zone or within the channel of a watercourse, etc.); and 

(d) to what extent will the risks associated with water uses and related activities change. 

4.4 

How will the proposed development impact on the functioning of the aquatic feature? This must include: 
 
(a) base flows (e.g., too little or too much water in terms of characteristics and requirements of the system); 
(b) quantity of water including change in the hydrological regime or hydroperiod of the aquatic ecosystem (e.g., 

seasonal to temporary or permanent; impact of over -abstraction or instream or off stream impoundment of a 
wetland or river); 

(c) change in the hydrogeomorphic typing of the aquatic ecosystem (e.g., change from an unchanneled valley- 
bottom wetland to a channelled valley -bottom wetland); 

(d) quality of water (e.g., due to increased sediment load, contamination by chemical and/or organic effluent, 
and/or eutrophication); 

(e) fragmentation (e.g., road or pipeline crossing a wetland) and loss of ecological connectivity (lateral and 
longitudinal); and 

(f) the loss or degradation of all or part of any unique or important features associated with or within the aquatic 
ecosystem (e.g., waterfalls, springs, oxbow lakes, meandering or braided channels, peat soils, etc.) 

4.4 

How will the proposed development impact on key ecosystems regulating and supporting services especially: 
 
(a) flood attenuation; 
(b) streamflow regulation; 
(c) sediment trapping;  

4.4 
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(d) phosphate assimilation; 
(e) nitrate assimilation; 
(f) toxicant assimilation; 
(g) erosion control; and 
(h) carbon storage? 
How will the proposed development impact community composition (numbers and density of species) and integrity 
(condition, viability, predator-prey ratios, dispersal rates, etc.) of the faunal and vegetation communities inhabiting 
the site? 

- 

A statement on the duration, date and season of the site inspection and the relevance of the season to the outcome 
of the assessment 2.1 

The methodology used to undertake the site inspection and the specialist assessment, including equipment and 
modelling used, where relevant 7.1 

A description of the assumptions made, any uncertainties or gaps in knowledge or data 1.4 
The location of areas not suitable for development, which are to be avoided during construction and operation, 
where relevant 3.5 

Additional environmental impacts expected from the proposed development - 

Any direct, indirect and cumulative impacts of the proposed development on site 4 

The degree to which impacts and risks can be mitigated 4.5 

The degree to which the impacts and risks can be reversed 4.5 

The degree to which the impacts and risks can cause loss of irreplaceable resources 4 

A suitable construction and operational buffer for the aquatic ecosystem, using the accepted methodologies 7.1.5 
Proposed impact management actions and impact management outcomes for inclusion in the Environmental 
Management Programme (EMPr) 4.5 

A motivation must be provided if there were development footprints identified as having a “low” aquatic biodiversity 
sensitivity and that were not considered appropriate - 

A substantiated statement, based on the findings of the specialist assessment, regarding the acceptability or not of 
the proposed development and if the proposed development should receive approval or not; and 5.2 

Any conditions to which this statement is subjected 5.2 

A signed copy of the assessment must be appended to the Basic Assessment Report or Environmental 
Impact Assessment Report. 

2 Fieldwork 

2.1 Freshwater Biodiversity Field Assessment 

A field survey for the area was undertaken on the 14th and 15th of October 2024 (Spring), which 
constitutes an early wet season survey, to identify the presence of freshwater features (wetlands) and 
to delineate their spatial extents. The seasonality is not considered to be a limiting factor to the 
assessment of which the results are conclusive. 
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3 Results & Discussion 

3.1 Desktop Dataset Assessment 

3.1.1 Vegetation Types 

The PAOI is situated in the grassland biome of southern Africa, and adjoins all except the desert, fynbos 
and succulent Karoo biomes (Mucina & Rutherford, 2006). Major macroclimatic traits that characterise 
the grassland biome include: 

a) Seasonal precipitation; and  

b) The minimum temperatures in winter (Mucina & Rutherford, 2006). 

The grassland biome is found chiefly on the high central plateau of South Africa, and the inland areas 
of KwaZulu-Natal and the Eastern Cape. The topography is mainly flat and rolling but includes the 
escarpment itself. The altitude varies from near sea level to 2 850 m above sea level. 

Grasslands are dominated by a single layer of grasses. The amount of cover depends on rainfall and 
the degree of grazing. The grassland biome experiences summer rainfall and dry winters with frost (and 
fire), which are unfavourable for tree growth. Thus, trees are typically absent, except in a few localized 
habitats. Geophytes (bulbs) are often abundant. Frosts, fire and grazing maintain the grass dominance 
and prevent the establishment of trees. (Mucina & Rutherford, 2006). 

On a fine-scale vegetation type, the PAOI overlaps with the Tsakane Clay Grassland (Gm 9) vegetation 
type (Figure 3-1). The following information pertaining to the above-mentioned vegetation types is noted 
as per Mucina and Rutherford (2006): 

• The Tsakane Clay Grassland (Gm 9) vegetation type is distributed throughout Gauteng and 
Mpumalanga stretching in a narrow band in patches from Springs to Soweto and broadens 
widely to Nigel and to Vereeniging thereafter. This vegetation type stretches from Vereeniging 
to north of the Vaal Dam and again between Standerton and Balfour; 

• The altitude of this vegetation type ranges from 1 480 meters above sea level to 1 680 meters 
above sea level; 

• This vegetation type is characterised by low hills and flat to slightly undulating plains. The 
vegetation within this vegetation type includes dense grasslands dominated by a mixture of 
common Highveld grasses which include Heteropogon contortus, Themeda triandra, a number 
of Eragrostis species and Elionurus muticus. Asteraceae, Malvaceae, Rubiaceae, Lamiaceae 
and Fabaceae are some of the prominent Forbs that can be expected in this vicinity. 
Disturbances in this vegetation type has led to Hyparrhenia hirta and Eragrostis chloromelas 
dominating; and 

• This vegetation type is endangered with a target percentage of 24. Only 1.5% is conserved in 
reserves which include Olifantsvlei, Suikerbosrand, Marievale and Kliprivierberg. More than 
60% of this vegetation type has been lost due to urbanisation, cultivation, the building of dams 
and roads as well as mining. 
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Figure 3-1 Vegetation type associated with the Project Area of Influence 

3.1.2 Climate 

The climate for the Tsakane Clay Grassland is characterised by a strongly seasonal summer rainfall 
and dry winters. The mean annual precipitation for this region ranges from 630 to 720 mm with an 
overall mean annual temperature of 15 ̊C (Figure 3-2). Frost frequently occurs within this region and 
occurs more frequently in the southern parts of the vegetation type (Mucina & Rutherford, 2006). 

 

Figure 3-2 Climate for the Project Area of Influence based on the Tsakane Clay Grassland 
(Mucina & Rutherford, 2006) 
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3.1.3 Soils and Geology 

This region is characterised by basaltic igneous rocks from the Ventersdorp Supergroup’s 
Klipriviersberg Group. Additionally, the Karoo Supergroup’s Madzaringwe Formation’s sedimentary 
rocks. Land types that typically would occur in this region includes Bb and Ba land types (Mucina and 
Rutherford, 2006). 

According to the land type database (Land Type Survey Staff, 1972 - 2006), the PAOI is characterised 
by the Ba 30 land type. The Ba land type is characterised by plinthic catena with upland duplex and 
margalitic soils being rare. Dystrophic and mesotrophic red soils are widespread. 

3.1.4 Hydrological Characteristics 

The PAOI falls within the Highveld Ecoregion, within the Vaal Water Management Area (WMA). At a 
finer scale, within the C21C quaternary catchment. The fine scale hydrological features are presented 
in the following section. 

3.1.4.1 Topographical River Lines and Inland Water Areas 

Three inland water areas classified as two dams, and one non-perennial pan have been identified within 
the PAOI by means of the “2628” quarter degree square topographical river line data set (Figure 3-3). 
The non-perennial pan occurs partially within the project site. Additionally, one non-perennial river line 
was identified within PAOI.  

 

Figure 3-3 Topographical Drainage and Inland Water Areas relevant to the project 

3.1.5 Ecologically Important Landscape Features 

The GIS analysis pertaining to the relevance of the proposed project to ecologically important landscape 
features is summarised in Table 3-1. 
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Table 3-1 Summary of relevance of the proposed project to ecologically important 
landscape features 

Desktop Information 
Considered Relevant/Irrelevant Section 

South African Inventory of Inland 
Aquatic Ecosystems (SAIIAE) Relevant – PAOI overlaps with NBA wetlands. 3.1.5.1 

National Freshwater Priority Area Relevant – PAOI overlaps with NFEPA wetlands. 3.1.5.2 

Provincial Conservation Plan Relevant – POAI overlaps with Aquatic Ecological Support Areas of the Gauteng 
C-Plan. 3.1.5.3 

Strategic Water Source Areas Irrelevant – PAOI does not overlap with a SWSA. - 

3.1.5.1 South African Inventory of Inland Aquatic Ecosystems 

Two wetland types were identified within the PAOI by means of the SAIIAE dataset. These wetlands 
were classified as a depression, occurring partially within the project site, and an unchanneled valley-
bottom, occurring within the southernmost PAOI (Figure 3-4). The depression was classified to have an 
“A/B – Natural/Largely Natural” condition. Furthermore, is of “Least Concern” and is “Poorly Protected” 
with regard to Ecosystem Threat Status and Ecosystem Protection Level. The unchanneled valley-
bottom wetland was classified to have a “C – Moderately Modified” condition, is “Critically Endangered” 
and is “Not Protected” with regard to Ecosystem Threat Status and Ecosystem Protection Level. 

 
Figure 3-4 South African Inventory of Inland Aquatic Ecosystems with relevance to the 

project 

3.1.5.2 National Freshwater Ecosystem Priority Areas 

One NFEPA wetland type was identified within the PAOI, which consisted of three wetland flats (Figure 
3-5). Two of the features located in the northeastern PAOI were identified to be artificial in nature with 
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conditions within the “Z1 - Heavily to Critically Modified” range. The third wetland which occurs partially 
within the project site was identified to be a natural system with a condition within the “Z3 – Heavily to 
Critically Modified“ range. All three wetlands were identified to be “Non-Priority” systems according to 
the dataset. 

 

Figure 3-5 NFEPA Wetlands in relevant to the project 

3.1.5.3 Gauteng Conservation Plan 

The Gauteng Conservation Plan categorises a portion of the site and PAOI as Critical Biodiversity Areas 
with other areas being designated as Ecological Support Areas (Figure 3-6). CBA’s are required to 
remain in a natural and functioning condition in order to meet the provincial biodiversity targets whereas 
ESA’s are required to maintain CBA’s and to increase landscape connectivity through ecological 
corridors. 
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Figure 3-6 The Gauteng C-Plan overlain on the project area 

3.2 Wetland Field Survey  

3.2.1 Delineation 

Two wetland types, consisting of three HGM units, have been identified in relation to the proposed 
project site and its respective PAOI (Figure 3-7 and Figure 3-8). These have been classified as; one 
depression (HGM 1) and two seeps (HGM 2 and HGM 3). The wetland functional assessment has only 
been conducted for natural wetlands that were identified to be at risk from the unlawful activities 
pertaining to the construction of earth dams. 

HGM 1 and HGM 2 are partially located within the Elandsfontein Farm and occur in proximity of crop 
fields. Both of these wetlands have been modified by the development of dams within the wetland’s 
extent. HGM 1 does not have an outflow, whereas HGM 2 has an outflow which is channelled through 
a culvert that flows out of the property into a receiving earth dam further downstream. HGM 3 is located 
downstream of HGM 2 and out of the property boundary but within the 500 m PAOI, this wetland also 
occurs in proximity to croplands. 

In addition, three earth dams were included in the delineation. Two of these features were unlawfully 
constructed and occur within HGM 1 and HGM 2. The third feature also occurs within HGM 2 but, is 
located outside of the Elandsfontein Farm, in the downstream approaches of the delineated wetland 
extent. The delineated extent of the dams in this report does not necessarily represent the extent that 
the dam will spatially occupy once filled. These delineations were included to indicate the spatial 
location of the features in relation to the delineated wetlands. A concrete dam which is included in the 
application was also visited during the field survey and is displayed in Figure 3-8. 
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Figure 3-7 Delineation of wetland features within the Proposed Site and Project Area of 

Influence 

 

Figure 3-8 Examples of the watercourses delineated within the project area. A) HGM 1 – 
Depression; B) HGM 2 – Seep; C) Outflow point of HGM 2; D) Concrete Dam. 



Aquatic Biodiversity Theme  

Ngatia Elandsfontein Farm 

   www.thebiodiversitycompany.com 

21 

3.2.2 Classification and Description 

The wetland classification as per SANBI guidelines (Ollis et al., 2013) for the proposed site is presented 
in Table 3-2. Two wetland types were identified within the project area, consisting of a depression and 
seep wetlands. 

Table 3-2 Wetland classification as per SANBI guideline (Ollis et al., 2013) 

Wetland 
Unit 

Level 1 Level 2 Level 3 Level 4 

System DWS 
Ecoregion/s 

NFEPA Wet 
Veg Group/s 

Landscape 
Unit 4A (HGM) 4B 4C 

HGM 1 

Inland Highveld 
Mesic Highveld 

Grassland 
Group 2 

Plain Depression Endorheic 
Without 

channelled 
inflow 

HGM 2 Plain Seep 
With 

channelled 
outflow 

N/A 

HGM 3 Plain Seep 
With 

channelled 
outflow 

N/A 

Depression wetlands are located on the “slope” landscape unit. Depressions are inward draining basins 
with an enclosing topography which allows for water to accumulate within the system. Depressions, in 
some cases, are also fed by lateral sub-surface flows in cases where the dominant geology allows for 
these types of flows. Figure 3-9 presents a diagram of a typical depression wetland, showing the 
dominant movement of water into, through and out of the system. 

 

Figure 3-9 Amalgamated diagram of a typical depression wetland, highlighting the 
dominant water inputs, throughputs and outputs, SANBI guidelines (Ollis et al. 
2013) 

A typical hillslope seep is located within slopes, as mentioned in Figure 3-10. Isolated hillslope seeps 
are characterised by colluvial movement of material. These systems are fed by very diffuse sub-surface 
flows which seep out at very slow rates. Figure 3-10 illustrates a diagram of the hillslope seeps, showing 
the dominant movement of water into, through and out of the system. 
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Figure 3-10 Amalgamated diagram of a typical seep wetland, highlighting the dominant water 
inputs, throughputs and outputs, SANBI guidelines (Ollis et al. 2013) 

3.3 Risk Screening 

Table 3-3 provides the results of risk screening for the natural wetlands and provides motivation for 
each of the determined categories. 

Table 3-3 Risk status of the delineated wetlands 

HGM unit / Feature Risk Status Reasoning 
HGM 
1 & 2 At Risk The development of the dams occurs within the identified wetlands, and it is evident that 

direct impact to the systems have occurred and will persist due to the nature of the activity. 

HGM 3 Not at Risk This feature is located downstream and is not perceived to be at risk from the development 
of dams that has occurred within HGM 1 and HGM 2. 

3.4 Functional and Ecological Assessment  

Only wetlands at an appreciable level of risk in relation to the proposed project and related activities 
were considered for the Functional and Ecological Assessments. Instream dams were assessed as part 
of the HGM unit they occur within. 

3.4.1 Functional Assessment 

3.4.1.1 General Functional Description 

The generally impermeable nature of depressions and their inward draining features are the main 
reasons why the streamflow regulation ability of these systems is mediocre. Regardless of the nature 
of depressions in regard to trapping all sediments entering the system, sediment trapping is another 
Ecosystem Service that is not deemed as one of the essential services provided by depressions, even 
though some systems might contribute to a lesser extent. The reason for this phenomenon is due to 
winds picking up sediments within pans during dry seasons which ultimately leads to the removal of 
these sediments and the deposition thereof elsewhere. The assimilation of nitrates, toxicants and 
sulphates are some of the higher rated ecosystem-services for depressions. This latter statement can 
be explained the by processes of precipitation and the dissolution of minerals and other contaminants 
during dry and wet seasons, respectively (Kotze et al., 2009). 
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Hillslope seeps are well documented by (Kotze et al., 2009) to be associated with sub-surface ground 
water flows. These systems tend to contribute to flood attenuation given their diffuse nature. This 
attenuation only occurs while the soil within the wetland is not yet fully saturated. The accumulation of 
organic material and sediment contributes to prolonged levels of saturation due to this deposition 
slowing down the sub-surface movement of water. Water typically accumulates in the upper slope 
(above the seep). Additionally, organic matter accumulation is essential in the denitrification process 
involved with nitrate assimilation. Seeps generally also improve the quality of water by removing excess 
nutrient and inorganic pollutants originating from agriculture, industrial or mine activities. The diffuse 
nature of flows ensures the assimilation of nitrates, toxicants and phosphates. 

It should be noted that these characteristics are representative of ideal wetland features and may not 
necessarily represent the characteristics of all wetlands. The functionality of wetlands and the provision 
of benefits is largely dependent on wetland size and influence from abiotic drivers. 

3.4.1.2 Ecosystem Services 

The ecosystem services provided by the relevant wetland units on site were assessed and rated using 
the WET-EcoServices method (Kotze et al., 2009). The results of the assessment are presented in 
Table 3-4. Ecosystem services contributing to these scores include flood attenuation, nutrient and 
toxicant assimilation and the maintenance of biodiversity. 

HGM 1 was scored within the “Low” ecosystem service score range. Some functions such as the 
assimilation of nutrients and toxicants, flood attenuation and sediment trapping are supplied in a limited 
capacity attributed to the relatively small size of the wetland and the limited presence of hydrophytes. 
The wetland is expected to support biodiversity in a limited capacity, particularly in the wetter months, 
attributed to the provisioning of water.  

HGM 2 will likely supply the same benefits as HGM 1 but at a reduced level, attributed to the location 
within proximity to crop fields and with consideration to the level of modification of the system. 

The absence of hydrophyte vegetation within the wetlands adversely affects their potential to provide 
functions related to carbon sequestration. Furthermore, the dysconnectivity with a linear watercourse 
result in no streamflow regulation benefits being provided. 

The potential for all wetlands to be used for tourism and recreation is unlikely. Furthermore, the direct 
benefits such as the provisioning of harvestable resources and cultivated foods is also unlikely due to 
the type of vegetation present. The provisioning of water for human use (including for the use of animal 
watering) is likely, given that the wetlands do have dams within their extents which supports the storage 
of water and the use thereof. The use of the wetlands for cultural benefits and education and research 
is not supported. 

Table 3-4 Summary of the average ecosystem scores of the assessed wetland unit 

Wetland Unit HGM 1 HGM 2 

Ec
os

ys
te

m
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up
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W

et
lan

ds
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Re
gu
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d 
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s Flood attenuation 1.5 1.5 

Streamflow regulation 0.0 0.0 

W
at

er
 Q

ua
lit

y 
en

ha
nc

em
en

t b
en

ef
its

 

Sediment trapping 0.5 0.5 

Phosphate assimilation 0.5 0.5 

Nitrate assimilation 0.5 0.5 

Toxicant assimilation 0.2 0.2 

Erosion control 0.2 0.5 

Carbon storage 0.1 0.1 
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Di
re
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Biodiversity maintenance 1.5 0.5 

Pr
ov

isi
on

in
g 

be
ne

fit
s Provisioning of water for human use 1.5 1.0 

Provisioning of harvestable resources 0.0 0.0 

Provisioning of cultivated foods 0.0 0.0 

Cu
ltu

ra
l 

be
ne

fit
s Cultural heritage 0.0 0.0 

Tourism and recreation 0.0 0.0 

Education and research 0.0 0.5 

Overall 6.5 5.8 

Average 0.43 0.39 

Class Low Low 

3.4.2 Present Ecological State 

The wetlands have exhibited a large degree of modification, greater for HGM 2 than HGM 1, resulting 
from natural physical changes as well as anthropogenically induced impacts at both the local and 
catchment level. Resultingly, the wetlands have scored an average Present Ecological State (PES) 
score within the “E –Seriously Modified” PES class. The results of the wetland health and integrity 
assessment is provided in Table 3-5. 

HGM 1 has exhibited change to its natural hydrology due to alterations of the surrounding landscape 
which is considered to be the wetlands catchment. Changes to the hydrological patterns of the wetland 
are assumed to have resulted in the vegetation composition of the wetland being limited to fewer sedge 
and rush species. The geomorphic structure of the wetland has been altered significantly as physical 
earth-moving changes occur within the wetland. 

HGM 2 contains geomorphic structural changes from impoundments and is presently intersected by 
roads. The impoundments and road crossing points have resulted in changes to the hydrology of the 
system by creating concentrated flows during wet seasons. The wetlands catchment is dominated by 
agricultural use which is assumed to have resulted in the loss of wetland vegetation in most approaches 
and, which play a role in changing the flow and sediment dynamics of the system. 

Table 3-5 Summary of the scores for the wetland PES 

3.4.3 Ecological Importance and Sensitivity 

The Ecological Importance and Sensitivity (EIS) assessment was applied to the HGM units in 
conjunction with the ecosystem service scores in the preceding sections, to assess the levels of 
sensitivity and ecological importance of the wetland. Various components are considered for the EIS, 
including the overlap with Strategic Water Source Areas (SWSA), the NFEPA wetland vegetation and 
NBA 2018 wetland type threat and the protection status and, the wetlands condition as displayed in 
Table 3-6. It should be noted that some of the delineated wetlands were not identified by the NBA 2018 
dataset, hence the protection and threat status of the nearest wetlands of the same type within the 

 Area (ha) 
Hydrology Geomorphology Vegetation 

Rating Score Rating Score Rating Score 

HG
M 

1 3.36 E: Seriously 
Modified 6.7 F: Critically 

Modified 8.1 F: Critically 
Modified 8.0 

Overall PES 6.5 Overall PES Class E: Seriously Modified 

HG
M 

2 4.98 E: Seriously 
Modified 6.2 F: Critically 

Modified 8.4 F: Critically 
Modified 8.0 

Overall PES 6.3 Overall PES Class E: Seriously Modified 
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catchment were used as a baseline for the assessment. The average EIS ratings were calculated to be 
“Low” for HGM 1 and HGM 2. Although, both wetlands fall within CBA areas as per the Gauteng C-Plan 
consideration was given to the level of modification and the reduced levels of benefits provided by the 
wetlands. 

Table 3-6 Aspects considered in the Ecological Importance and Sensitivity assessment 

HGM Type 
NFEPA Wet Veg NBA Wetlands 

SWSA 
(Y/N) 

CBA
/ESA 
(Y/N) 

EIS Rating 
Type Ecosystem 

Threat Status 
Ecosystem 
Protection 

Level 
Wetland 

Condition 
Ecosystem 

Threat 
Status 

Ecosystem 
Protection 

Level 

Depression 
(HGM 1) Mesic 

Highveld 
Grassland 
Group 2 

Critically 
Endangered 

Poorly 
Protected 

E 
Seriously 
Modified 

(Field Visit) 

Least 
Concern  

Poorly 
Protected N Y D - Low 

Seep 
(HGM 2) 

Critically 
Endangered 

Poorly 
Protected 

E 
Seriously 
Modified 

(Field Visit) 

Critically 
Endangered Not Protected N Y D - Low 

 

3.4.4 Recommended Ecological Category and Recommended Management Objective 

The Recommended Ecological Category (REC) and Recommended Management Objective (RMO) for 
the wetland area was determined from the results of the PES and EIS assessments. These 
assessments indicated that all wetland features within the site, had to an extent, underwent 
transformation as a result of historical and current impacts. Despite the altered ecological integrity of 
these systems, they are freshwater resources. The appropriate REC and RMO estimated for the 
wetland areas are presented in Table 3-7 below. 

Table 3-7 Summary of the REC and RMO categories assigned to the relevant wetlands 

HGM Unit REC – RMO 

HGM 1 E/F - Maintain 

HGM 2 E/F - Maintain 

3.5 Buffer Requirements 

The buffer requirements for the wetlands were calculated using the Site-Based Tool: Determination of 
buffer zone requirements for wetland ecosystems (Macfarlane et al., 2014). The recommended buffer 
zones are presented in Table 3-8 below.  

It is evident that majority of the buffer areas have already been modified through the development of 
fences, roads, croplands and dams, leaving little intact buffer remaining for conservation. Furthermore, 
it is noted that recommending a buffer in the case of the dam building activities is irrelevant as the said 
activity has already occurred within the wetland itself. The recommended buffer in this instance is to 
ensure that all future developments are set back by this area in order to prevent further disturbance and 
/ or loss to the systems. 

Table 3-8 Buffer requirements for the relevant wetland features 

Aspect Pre-Mitigation Post-Mitigation 

Wetlands 25 m 15 m 
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Figure 3-11 Recommended Buffers for the identified wetlands at risk in relation to the 
proposed development 

3.5.1 Regulation Zones 

Table 3-9 and Figure 3-12 presents the legislated zones of regulation that would be applicable to the 
wetland areas.  

In accordance with Government Notice (GN) 4167 of 2023 and GN 509 of 2016, as it relates to the 
NWA (1998), the regulated area of a watercourse for Section 21 (c) and 21 (i) of the NWA (1998) must 
be considered if the proposed development and associated infrastructure fall within the applicable 
zones of regulation as defined in the Act.  

Listed activities in terms of the NEMA (1998), (Act 107 of 1998) EIA Regulations as amended in April 
2017 must be taken into consideration if any infrastructure is to be placed within the applicable zone of 
regulation. 

Given that the unlawful construction of the dams occurred within wetland areas, both authorisations are 
applicable for the project. 

Table 3-9 Legislated zones of regulation 

Regulatory authorisation 
required Zone of applicability 

Water Use License 
Application in terms of the 
National Water Act, 1998 
(Act No. 36 of 1998).  
GN 4167 as published in 
the Government Gazette 
49833 of 2023. 

In accordance with GN 4167 of 2023 and GN 509 of 2016, as it relates to the National Water Act, 1998 
(Act 36 of 1998), a regulated area of a watercourse in terms of water uses as listed in Section 21c and 21i 
is defined as: 

• the outer edge of the 1 in 100 year flood line and/or delineated riparian habitat, whichever is the 
greatest distance, measured from the middle of the watercourse of a river, spring, natural 
channel, lake or dam; 

• in the absence of a determined 1 in 100 year flood line or riparian area the area within 100 m 
from the edge of a watercourse where the edge of the watercourse is the first identifiable annual 
bank fill flood bench; or 



Aquatic Biodiversity Theme  

Ngatia Elandsfontein Farm 

   www.thebiodiversitycompany.com 

27 

GN 509 as published in the 
Government Gazette 
40229 of 2016. 

a 500 m radius from the delineated boundary (extent) of any wetland or pan in terms of this regulation. 

Listed activities in terms of 
the National Environmental 
Management Act, 1998 
(Act No. 107 of 1998) 
EIA Regulations (2014), as 
amended. 

Activity 12 of Listing Notice 1 (GN 327) of the National Environmental Management Act, 1998 (Act No.107 
of 1998) EIA regulations, 2014 (as amended) states that: 
 
The development of: 
 
(xii) Infrastructure or structures with a physical footprint of 100 square meters or more; 
Where such development occurs— 

• Within a watercourse; 
• In front of a development setback; or 
• If no development setback has been adopted, within 32 meters of a watercourse, measured 

from the edge of a watercourse. 
 
Activity 19 of Listing Notice 1 (GN 327) of the National Environmental Management Act, 1998 (Act No. 107 
of 1998) EIA regulations, 2014 (as amended) states that: 
“The infilling or depositing of any material of more than 10 cubic meters into, or the dredging, excavation, 
removal or moving of soil, sand, shells, shell grit, pebbles or rock of more than 10 cubic meters from a 
watercourse.” 
 
Activity 12 of Listing Notice 3 (GN 327) of the National Environmental Management Act, 1998 (Act No.107 
of 1998) EIA regulations, 2014 (as amended) states that: 

• (i) Within any critically endangered or endangered ecosystem listed in terms of section 52 of 
the NEMBA or prior to the publication of such a list, within an area that has been identified as 
critically endangered in the National Spatial Biodiversity Assessment 2004;  

• (ii) Within critical biodiversity areas identified in bioregional plans; 
• (iii) Within the littoral active zone or 100 metres inland from high water mark of the sea or an 

estuarine functional zone, whichever distance is the greater, excluding where such removal will 
occur behind the development setback line on erven in urban areas; or  

• (iv) On land, where, at the time of the coming into effect of this Notice or thereafter such land 
was zoned open space, conservation or had an equivalent zoning. 
 

Activity 13 of Listing Notice 3 (GN 327) of the National Environmental Management Act, 1998 (Act No.107 
of 1998) EIA regulations, 2014 (as amended) states that: 

• (i) In an estuary;  
• (ii) In a Protected Area identified in the NEMPAA; or  
• (iii). Areas on the watercourse side of the development setback line or within 100 metres from 

the edge of a watercourse where no such setback line has been determined. 
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Figure 3-12 Regulated areas for the delineated wetlands 

3.6 Site Sensitivity Verification 

3.6.1 Desktop Ecological Senstivity 

The following is deduced from the National Web-based Environmental Screening Tool (Regulation 
16(1)(v) of the Environmental Impact Assessment Regulations 2014, as amended):   

• The National Web-based Environmental Screening Tool has characterised the Aquatic 
Biodiversity Theme sensitivity as “Low” for majority of the project footprint (Figure 3-13); and 

• The National Web-based Environmental Screening Tool has characterised the Aquatic 
Biodiversity Theme sensitivity as “Very High” for sections within the project site, assigned for 
the presence of a depression (Mesic Highveld Grassland Bioregion) (Figure 3-13). 
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Figure 3-13 The Aquatic Biodiversity Theme Sensitivity for the project site (National 
Environmental Web-based Screening Tool (DEA, 2024) 

3.6.2 Screening Tool Comparison 

The allocated sensitivities for each of the relevant themes are either disputed or validated for the 
assessed areas in Table 3-10 below. A summative explanation for each result is provided as relevant.  
It should be noted that the National Web-based Environmental Screening Tool allocates sensitivities to 
freshwater resources identified through the available national freshwater datasets based on their 
presence (very high) or absence (low). The specialist-assigned sensitivity ratings presented herein for 
the natural and assessed wetlands have considered the PES and EIS assessment processes followed 
in the previous section, and consideration has been given to any observed or likely presence of sensitive 
fauna and flora. A map highlighting the Freshwater Sensitivity for the PAOI is depicted in Figure 3-14.  
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Table 3-10 Summary of the screening tool vs specialist assigned sensitivities 

Features Screening 
Tool Theme 

Environmental 
Screening 

Tool 
Sensitivity 

Specialist 
Sensitivity Tool Validated or Disputed by Specialist - Reasoning 

HGM 1 
(Depression) 

Aquatic 
Biodiversity 
Theme 

Very High 

Low 

Screening Tool Sensitivity Disputed for HGM 1 and Validated 
for HGM 2. 
Rational for the specialist assigned ‘Low’ rating: 
Although present, the wetlands have been anthropogenically 
transformed and exists in a predominantly modified state. It is 
possible that the habitat will have the potential to house a high 
fauna diversity, particularly during the wet season. Irrespective, 
at the time of reporting, these habitats were in a largely 
degraded state with little to no ecological functionality. 

HGM 2 
(Seep) 

Aquatic 
Biodiversity 
Theme 

Low 

Storage Dam 
Aquatic 
Biodiversity 
Theme 

Low Low 

Screening Tool Sensitivity Validated. 
Rational for the specialist assigned ‘Low’ rating: 
This watercourse is artificial and does not contain vegetation or 
soils typical of a wetland and will therefore not supply ecological 
benefits except for the limited provisioning of water for birds. 

Remaining 
Area 

Aquatic 
Biodiversity 
Theme 

Low Low 

Screening Tool Sensitivity Validated. 
Rational for the specialist assigned ‘Low’ rating: 
The area has been historically modified through agricultural and 
activity. The proposed activities are not anticipated to 
significantly modify the hydrological characteristics of the entire 
area; therefore a ‘Low’ sensitivity has been assigned for these 
areas in relation to freshwater biodiversity and the absence of 
wetland features. 
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Figure 3-14 Sensitivity Map for the project site 
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4 Risk and Impact Assessment  

4.1 Current Impacts to Freshwater Biodiversity 

The assessed wetlands exhibit impacts at local scale. These impacts result from present and historical 
land use relating to agricultural practice, impoundments, access roads which have transformed the 
wetland habitats and has altered their natural hydrological regime and vegetation composition. The list 
below refers to the present-day local impacts observed within the assessed wetland areas: 

• Loss of vegetation from other agricultural practices, development of dams and livestock grazing; 

• Wetland degradation and loss of service provision from continual disturbances; and 

• Altered geomorphology and hydrology from the development of dams in close proximity to 
wetlands. 

4.2 Historical Imagery 

An analysis of historical imagery was carried out to indicate the change to HGM 1 and HGM 2 as a 
result of the unlawful construction of the earth dams located within these systems (Red circle represents 
the overall area of interest for the respective dams). For this assessment the available Google Satellite 
Imagery for the years 2022, 2023 and 2024 was used (Figure 4-1).  

 
Figure 4-1 Historical imagery indicating the development of the earth dams within HGM 1 

and HGM 2 

Picture A in the image above indicates the extent of HGM 1 in 2022, which shows visible wetness 
extending into the adjacent cropland. Picture B indicates reduced wetness in 2023, and Picture C 
indicates the overall same wetness extent between the years 2023 and 2024. It is further established 
that the construction of the dam had to have occurred between June 2023 and April 2024. Attributed to 
the larger wetness extent in 2022, the back flooding extent attributed to the construction of the dam is 
unknown at this point. 
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Picture D indicates that HGM 2 had been historically modified through landscape changes as the flow 
within the wetland was concentrated in a single path leading towards the culvert crossing area. Picture 
E indicates that the overall wetland condition remained the same between the 2022 and 2023 period, 
even with the installation of a culvert crossing. Picture F indicates the wetland with the constructed dam 
within it. It is established that the construction of the dam had to have occurred between June 2023 and 
April 2024. 

In both cases, the construction of dams within the wetland extent will lead to increased extent of a 
permanent inundation zone in some approaches of the wetland which will ultimately lead to wetland 
vegetation loss. 

4.3 Alternatives Considered 

No site alternatives were provided for the proposed project and the assessed area is considered to be 
the preferred option as the construction activities have already taken place. 

4.4 Quantitative Risk and Impact Assessment 

The Risk / Impact Assessment considered the impacts, to the wetland systems. The mitigation hierarchy 
as discussed by the Department of Environmental Affairs (2013) will be considered for this component 
of the assessment (Figure 4-2). In accordance with the mitigation hierarchy, the preferred mitigatory 
measure is to avoid impacts by considering options in project location, sitting, scale, layout, technology, 
and phasing to avoid impacts. The latest project layout (Figure 4-3), including conservancy tanks was 
considered for the risk assessment. 

A Risk / Impact Assessment was undertaken for the project and is presented below. For this 
assessment a construction phase was not included as the dams have already been established, hence 
only the operational phase of the proposed activities was considered. A decommissioning phase was 
not considered as it is the intent of the Ngatia Trading Company to retain the dam infrastructure for 
livestock watering and recreational purposes. Attributed to the dams being located within the wetland 
areas, a loss of wetland is perceived to occur attributed to permanent inundation in some approaches 
of the wetlands. Resultingly, a wetland rehabilitation or offset plan will be required for the project. 

No spatial information was provided to indicate which areas are to be used for the proposed agricultural 
activities as listed in the project description presented in Section 1.3 of this report. These activities were 
therefore not included in the Risk Assessment. 

 

Figure 4-2 The mitigation hierarchy as described by the DEA (2013) 
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Figure 4-3 The project layout considered for the risk assessment 

4.4.1 Potential Aniticipated Impacts 

Table 4-1  illustrates the potential aspects expected to threaten the integrity of sensitive receptors during 
the proposed activities. The post- mitigation significance ratings have been calculated considering 
various parameters, these results are presented in the subsequent tables. 

Table 4-1 Activities and impacts relevant to the proposed activity 

Phase Activity Impact 

Op
er

ati
on

 Operation of earth dams. 
Livestock grazing within wetlands. 
Operation of boreholes. 
Operation of conservancy tanks. 

Loss of wetland / wetland vegetation. 
Wetland degradation. 

Erosion from established livestock paths. 
Impaired water quality. 

Potential lowering of the water table and flow disruption within 
the wetland. 

Proliferation of alien vegetation due to the changes in the 
wetness regime 

The risk assessment cannot be accurately conducted for the construction phase as the area has already 
been impacted on, where there has been disturbance and likely loss of wetlands within the development 
area. Therefore, all construction related impacts are rated as “Moderate”. 

The post-mitigation risks for the proposed operational activities present within the “Moderate” and “Low” 
significance classes. The moderate risks are associated with the initial flooding of the dams which will 
lead to wetland loss. The risks associated with the operation of the dams and boreholes, post its initial 
flooding and the livestock watering within the wetland areas are low.  
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Table 4-2 Summative results of the Risk Assessment conducted for the proposed project 

Phase Activity Impact  Significance  
(max = 100) Risk Rating 

          

OP
ER

AT
IO

NA
L 

Operation of the earth dams 
including initial flooding. 

Initial flooding of wetland. 34 M 
Continued inundation of wetland leading to loss of 
wetland. 22 L 

Livestock grazing and watering 
within wetlands. 

Impaired water quality from livestock defecation 
within water resources. 22 L 

Erosion from established livestock foot paths. 18 L 
Wetland degradation from grazing activities. 18 L 

Operation of boreholes 

Potential lowering of the water table and 
consequent flow disruption within the wetland 24 L 

Proliferation of alien vegetation due to changes in 
the wetness regime 17.6 L 

Operation of conservancy tanks 

Contamination of surrounding soils, groundwater, 
and adjacent wetland systems with nutrients, 
pathogens, and organic matter 

20.8 L 

Increased human activity around the tanks may 
contribute to soil compaction, altered surface runoff, 
and the potential spread of invasive species 

17.6 L 

4.5 Mitigation Measures 

No mitigation measures were provided as the construction of the dam(s) has already been completed. 
Furthermore, the intention of the landowner is to retain the dams as drinking ponds for livestock, which 
will lead to some grazing activity within the wetland areas. Although no mitigation measures have been 
provided the following recommendations are made in relation to the proposed activities: 

• A rehabilitation and / or offset plan must be developed and implemented to calculate the loss 
of wetland as a result of the dam and to compensate for this loss; 

• Livestock grazing near the new dams which are to be used as drinking ponds is perceived to 
be uncontrollable. However, other areas of HGM 2 which are not to be used for the dam should 
be restricted to livestock to allow for the system to recover;  

• Revegetation of the upstream approaches of HGM 2 should be undertaken and done so in 
accordance with a revegetation or rehabilitation plan; 

• The berms of the newly constructed dams must be properly sloped to prevent failure, and these 
should be revegetated with indigenous grasses to prevent erosional scouring. Furthermore, 
alien vegetation on the berms and periphery of the newly constructed dams must be controlled; 

• Ensure the abstraction rates are adjusted according to the groundwater levels (especially when 
the groundwater levels are low i.e dry seasons);  

• Install JoJo or HDPE inner linings within the existing concrete conservancy tanks to create a 
double barrier against leakage; 

• Establish a routine inspection and maintenance schedule for the conservancy tanks;  
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• Develop and implement an emergency response plan to manage accidental overflows or leaks 
for the conservancy tanks; and  

• Water to be abstracted must be within the allowable limits as stipulated by the Competent 
Authority.  

5 Conclusion 
During the site assessment, two HGM types were identified within the PAOI, which were classified as 
a depression (HGM 1) and two seeps (HGM 2 and HGM 3). HGM 3 was located across a road and 
upslope of the unlawfully constructed dams and was therefore not considered to be at risk from the 
proposed activities, hence no ecological assessments were conducted for this wetland. 

The ecological characteristics of HGM 1 and HGM 2 are described in Table 5-1. 

Table 5-1 Ecological characteristics and buffer requirements of the freshwater features 

Aspect Present Ecological 
State 

Ecosystem Services Ecological Importance 
and Sensitivity (EIS) Buffer Requirement 

Depression (HGM 1) E – Seriously Modified Low Low 15 m 

Seep (HGM 2) E – Seriously Modified Low Low 15 m 

5.1 Risk and Impact Statement 

The post-mitigation risks of the proposed development were calculated to fall within the “Moderate” and 
“Low” risk significance classes, given that the dams were constructed within the wetland areas. The 
impacts are deemed acceptable, provided that the recommendations presented herein are adhered to. 

5.2 Specialist Opinion 

Considering the assessment findings, no fatal flaws are evident for the proposed project. It is the opinion 
of the specialists that the project can be considered for authorisation by the Competent Authority on 
condition that an offset or rehabilitation plan be developed and implemented to compensate for the loss 
of wetland area as a result of permanent inundation by the dams.  
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7 Appendix Items 

7.1 Appendix A – Methodology 

7.1.1 Desktop Dataset Assessment 

The desktop assessment was undertaken using Geographic Information System (GIS) to access, view 
and overlay the latest available related datasets with the project area. The information represented 
within the datasets was used to develop the relevant digital maps used to identify potentially 
environmentally sensitive areas. These datasets and their respective dates of publishing are provided 
below: 

• Vegetation Types - Vegetation Map of South Africa, Lesotho and Swaziland (SANBI, 2018 & 
Mucina and Rutherford 2006); 

• Soils and Geology - Land Types Database (Land Type Survey Staff, 1972 - 2006); and 

• Topographical Inland Water Areas and River Lines (based on the 1994 1:500 000 topographic 
maps as per the Chief Directorate of the National Geo-spatial Information). 

7.1.1.1 Vegetation Types - Vegetation Map of South Africa, Lesotho and Swaziland 

The Vegetation Map of South Africa, Lesotho and Swaziland (SANBI, 2018) is the latest and updated 
version of the maps published in earlier time such as those presented by Mucina and Rutherford (2006) 
and those presented in the National Biodiversity Assessment (2011). The map provides spatial details 
on the representative vegetation of South Africa and is complemented in this report using information 
from Strelitzia (Mucina & Rutherford, 2006) to provide insight on the landscape features, biogeography, 
climate, geology, and soils of the project area. 

7.1.1.2 Soils and Geology - Land Type Database 

The Land Type Survey provides information on the soils, terrain, climate, and geology of areas within 
South Africa. The data includes the pedological classification of soils and is used in this report to provide 
insight on the common soil forms associated with aquatic or freshwater systems of a particular area. 

7.1.1.3 Topographical River Lines and Inland Water Areas 

Topographical Inland Water Areas and River Lines for South Africa are based on the topographic maps 
dated 1994 as per the National Geo-spatial Information. These datasets are used in this report to 
provide insight on potential wetland areas and serves to highlight the location and extent of drainage 
features, dams, wetlands, reservoirs and other relevant inland waterbodies. 

7.1.1.4 Ecologically Important Landscape Features 

The datasets listed below were incorporated to establish the relation between the project and 
ecologically important or sensitive freshwater entities. Emphasis was placed around the following 
spatial datasets: 

• South African Inventory of Inland Aquatic Ecosystems (SAIIAE), NBA 2018 Rivers and 
Wetlands (Van Deventer et al., 2019); 

• National Freshwater Priority Areas, Rivers and Wetlands, 2011 (Nel et al., 2011);  

• Gauteng C-Plan; and 

• Strategic Water Source Areas, 2021 (Lötter & Le Maitre, 2021). 
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7.1.1.4.1 The South African Inventory of Inland Aquatic Ecosystems 

The South African Inventory of Inland Aquatic Ecosystems (SAIIAE) was established during the 2018 
NBA, the SAIIAE is a collection of spatial data layers that represent the extent of river and inland wetland 
ecosystem types as well as the pressures on these systems. The same two headline indicators, and 
their associated categorisations, are applied as with the terrestrial ecosystem NBA, namely Ecosystem 
Threat Status and Ecosystem Protection Level. The Ecosystem Threat Status of river and wetland 
ecosystem types are based on the extent to which each ecosystem type had been altered from its 
natural condition. 

7.1.1.4.2 National Freshwater Ecosystem Priority Areas, Rivers and Wetlands 

In an attempt to better conserve aquatic ecosystems, South Africa has categorised its inland aquatic 
systems according to set ecological criteria (i.e., ecosystem representation, water yield, connectivity, 
unique features, and threatened taxa) to identify Freshwater Ecosystem Priority Areas (FEPAs). The 
FEPAs are intended to be conservation support tools and it is envisioned that they will guide the 
effective implementation of measures to achieve the National Environment Management: Biodiversity 
Act’s biodiversity conservation goals (Nel et al., 2011). 

7.1.1.4.3 Gauteng Conservation Plan 

The final spatial outcome of the systematic conservation planning process (ie. The Gauteng C-Plan) is 
a map that delineates biodiversity priority areas for conservation and sustainable land use management. 
The map, which is commonly referred to as a Critical Biodiversity Areas or CBA Map, identifies 
biodiversity priority areas in a number of major categories (GDARD, 2014): 

• Protected Areas; 

• Critical Biodiversity Areas; and 

• Ecological Support Areas. 

Protected Areas (PA): Protected Areas are areas which have legal protection under relevant 
legislation, or which are managed with a primary conservation objective. Importantly, the Protected Area 
definition used, and the areas included in Gauteng C-Plan v3.3 deviate from those typically used in 
other South African conservation plans, as the key criteria used to guide inclusion or exclusion is the 
type of conservation management applied in an area rather than its legal status. For example, World 
Heritage Sites and Protected Environments are not considered to be Protected Areas while certain 
undeclared conservation areas are included. Refer to Section 4 for the detailed PA definitions. 

Critical Biodiversity Areas (CBA’s): CBA’s include natural or near-natural terrestrial and aquatic 
features that were selected based on an area’s biodiversity characteristics, spatial configuration and 
requirement for meeting both biodiversity pattern and ecological process targets. CBA’s include 
irreplaceable sites where no other options exist for meeting targets for biodiversity features, as well as 
best-design sites which represent an efficient configuration of sites to meet targets in an ecologically 
sustainable way that is least conflicting with other land uses and activities. These areas need be 
maintained in the appropriate condition for their category. Some CBA’s are degraded or irreversibly 
modified but are still required for achieving specific targets, such as cultivated lands for threatened 
species. 

Ecological Support Areas (ESA’s): Natural, near natural, degraded or heavily modified areas required 
to be maintained in an ecologically functional state to support Critical Biodiversity Areas and/or 
Protected Areas. ESAs’ maintain the ecological processes on which Critical Biodiversity Areas and 
Protected Areas depend. Some ESA’s are irreversibly modified but are still required as they still play 
an important role in supporting ecological processes. 
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7.1.2 Wetland Field Survey 

7.1.2.1 Identification and Mapping 

The wetland areas were delineated in accordance with the DWAF (2005) guidelines, a cross section is 
presented in Figure 7-1. The outer edges of the wetland areas were identified by considering the 
following four specific indicators: 

• The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands are 
more likely to occur; 

• The Soil Form Indicator identifies the soil forms, as defined by the Soil Classification Working 
Group (1991), which are associated with prolonged and frequent saturation. 

• The soil forms (types of soil) found in the landscape were identified using the South African soil 
classification system namely; Soil Classification: A Taxonomic System for South Africa (Soil 
Classification Working Group, 1991); 

• The Soil Wetness Indicator identifies the morphological "signatures" developed in the soil profile 
as a result of prolonged and frequent saturation; and 

• The Vegetation Indicator identifies hydrophilic vegetation associated with frequently saturated 
soils. 

Vegetation is used as the primary wetland indicator. However, in practise the soil wetness indicator 
tends to be the most important, and the other three indicators are used in a confirmatory role. 

 

Figure 7-1 Cross section of a wetland, indicating how the soil wetness and vegetation 
indicators respond to changes in topography (Ollis et al. 2013) 

7.1.2.2 Delineation 

The wetland indicators described above are used to determine the boundaries of the wetlands within 
the project area. These delineations are then illustrated by means of maps accompanied by 
descriptions. 

7.1.2.3 Classification and Description 

The National Wetland Classification Systems (NWCS) developed by the South African National 
Biodiversity Institute (SANBI) will be considered for this study. This system comprises a hierarchical 
classification process of defining a wetland based on the principles of the hydrogeomorphic (HGM) 
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approach at higher levels, and then also includes structural features at the lower levels of classification 
(Ollis et al., 2013). 

7.1.3 Risk Screening 

A risk screening procedure which considers the general topography of the proposed area in conjunction 
with the spatial proximity of the natural wetlands to the proposed areas of development was used to 
determine the ‘Risk Status’ of the delineated wetlands. Two broad categories are included in the 
screening process which classify wetlands to be ‘At Risk’ or ‘Not at Risk’. 

7.1.4 Wetland Functional and Ecological Assessment 

7.1.4.1 Functional Assessment 

Wetland Functionality refers to the ability of wetlands to provide healthy conditions for the wide variety 
of organisms found in wetlands as well as humans. Ecosystem services serve as the main factor 
contributing to wetland functionality. 

The assessment of the ecosystem services supplied by the identified wetlands was conducted per the 
guidelines as described in WET-EcoServices (Kotze et al., 2009). An assessment was undertaken that 
examines and rates the following services according to their degree of importance and the degree to 
which the services are provided (Table 7-1). 

Table 7-1 Classes for determining the likely extent to which a benefit is being supplied 

Score Rating of likely extent to which a benefit is being supplied 

< 0.5 Low 

0.6 - 1.2 Moderately Low 

1.3 - 2.0 Intermediate 

2.1 - 3.0 Moderately High 

> 3.0 High 

7.1.4.2 Present Ecological Status 

The overall approach is to quantify the impacts of human activity or clearly visible impacts on wetland 
health, and then to convert the impact scores to a Present Ecological Status (PES) score. This takes 
the form of assessing the spatial extent of impact of individual activities/occurrences and then 
separately assessing the intensity of impact of each activity in the affected area. The extent and intensity 
are then combined to determine an overall magnitude of impact. The Present State categories are 
provided in Table 7-2. 

Table 7-2 The Present Ecological Status categories (Macfarlane et al., 2009) 

Impact 
Category Description Impact Score 

Range PES 

None Unmodified, natural 0 to 0.9 A 

Small Largely Natural with few modifications. A slight change in ecosystem processes is discernible 
and a small loss of natural habitats and biota may have taken place. 1.0 to 1.9 B 

Moderate Moderately Modified. A moderate change in ecosystem processes and loss of natural habitats 
has taken place, but the natural habitat remains predominantly intact. 2.0 to 3.9 C 

Large Largely Modified. A large change in ecosystem processes and loss of natural habitat and biota 
has occurred. 4.0 to 5.9 D 

Serious Seriously Modified. The change in ecosystem processes and loss of natural habitat and biota 
is great, but some remaining natural habitat features are still recognizable. 6.0 to 7.9 E 

Critical  
Critical Modification. The modifications have reached a critical level and the ecosystem 
processes have been modified completely with an almost complete loss of natural habitat and 
biota. 

8.0 to 10 F 
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7.1.4.3 Ecological Importance and Sensitivity 

The importance and sensitivity of water resources is determined in order establish resources that 
provide higher than average ecosystem service and biodiversity support functions with consideration 
given to their sensitivity to impacts in relation to their typology and functionality. The mean of the 
determinants is used to assign the Ecological Importance and Sensitivity (EIS) category as listed in 
Table 7-3. 

Table 7-3 Description of Ecological Importance and Sensitivity categories 

EIS Category Range of Mean Recommended Ecological Management Class 

Very High 3.1 to 4.0 A 

High 2.1 to 3.0 B 

Moderate 1.1 to 2.0 C 

Low Marginal < 1.0 D 

7.1.4.4 Recommended Ecological Category and Recommended Management Objective 

The Recommended Ecological Category (REC) and Recommended Management Objective (RMO) 
(Table 7-4) was determined based on the results obtained from the PES and EIS of the assessed 
wetlands, with the objective of recommending how a water resource should be managed. This is 
achieved by either maintaining or improving the ecological integrity of the wetland in order to ensure 
continued ecological functionality (DWA, 1999). 

Table 7-4 Recommended Ecological Category and Recommended Management Objectives 
for water resources based on Present Ecological State and Ecological 
Importance and Sensitivity scores 

PE
S 

 
Ecological Importance and Sensitivity 

Very High High Moderate Low 

A (Pristine) A Maintain A Maintain A Maintain A Maintain 

B (Natural) A Improve A/B Improve B Maintain B Maintain 

C (Good) A Improve B/C Improve C Maintain C Maintain 

D (Fair) C Improve C/D Improve D Maintain D Maintain 

E/F (Poor) D Improve E/F Improve E/F Maintain E/F Maintain 

7.1.5 Buffer Requirements 

The “Preliminary Guideline for the Determination of Buffer Zones for Rivers, Wetlands and Estuaries” 
(Macfarlane et al., 2014) was used to determine the appropriate buffer zone for the proposed activity. 

7.1.6 Site Sensitivity Verification 

The baseline aquatic / freshwater sensitivity of the project area was obtained using the National Web-
based Environmental Screening Tool (Regulation 16(1)(v) of the Environmental Impact Assessment 
Regulations 2014, as amended). The allocated sensitivities for each of the relevant themes are either 
disputed or validated for the assessed areas based on the specialist assigned Ecological Importance 
and Sensitivity of the different systems (where applicable), with consideration been given to the 
presence of observed or likely sensitive fauna and flora. 
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7.2 Appendix B – Risk and Impact Assessment 

The Department of Water and Sanitation (DWS) risk matrix assesses impacts in terms of consequence 
and likelihood. The significance of the impact is rated according to the classes presented in Table 7-5. 

Table 7-5 Significance ratings matrix 

Rating Class Management Description 

1 – 29 (L) Low Risk Acceptable as is or with proposed mitigation measures. Impact to watercourses and 
resource quality small and easily mitigated, or positive. 

30 – 60 (M) Moderate Risk Risk and impact on watercourses are notable and require mitigation measures on a higher 
level, which costs more and require specialist input. Licence required. 

61 – 100 (H) High Risk Watercourse(s) impacts by the activity are such that they impose a long-term threat on a 
large scale and lowering of the Reserve. Licence required. 
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7.3 Appendix C – Specialist Declaration of Independence  

I, Namitha Singh, declare that: 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 
views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in performing 
such work;  

• I have expertise in conducting the specialist report relevant to this application, including 
knowledge of the Act, regulations and any guidelines that have relevance to the proposed 
activity;  

• I will comply with the Act, regulations and all other applicable legislation;  

• I have no, and will not engage in, conflicting interests in the undertaking of the activity;  

• I undertake to disclose to the applicant and the competent authority all material information in 
my possession that reasonably has or may have the potential of influencing any decision to be 
taken with respect to the application by the competent authority; and the objectivity of any 
report, plan or document to be prepared by myself for submission to the competent authority;  

• All the particulars furnished by me in this form are true and correct; and  

• I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in 
terms of Section 24F of the Act.  

 

 

Namitha Singh  

Ecologist 

The Biodiversity Company 

November 2024 
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I, Rowan Buhrmann, declare that: 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 
views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in performing 
such work;  

• I have expertise in conducting the specialist report relevant to this application, including 
knowledge of the Act, regulations and any guidelines that have relevance to the proposed 
activity;  

• I will comply with the Act, regulations and all other applicable legislation;  

• I have no, and will not engage in, conflicting interests in the undertaking of the activity;  

• I undertake to disclose to the applicant and the competent authority all material information in 
my possession that reasonably has or may have the potential of influencing any decision to be 
taken with respect to the application by the competent authority; and the objectivity of any 
report, plan or document to be prepared by myself for submission to the competent authority;  

• All the particulars furnished by me in this form are true and correct; and  

• I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in 
terms of Section 24F of the Act.  

 

 

Rowan Buhrmann  

Ecologist 

The Biodiversity Company 

November 2024 
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7.4 Appendix D – Specialist CVs 
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