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Executive Summary 

The Delta Ecology (Pty) Ltd was appointed by Enviro-EAP to undertake an Aquatic Biodiversity Impact 
Assessment in support of a Part 2 Amendment Application for the formalisation of services and 
infrastructure associated with the Mandela Square Informal Settlement, located on the Remainder of Erf 1 
and the Remainder of Erf 937, Montagu. The amendment relates solely to the relocation of one of four 
previously authorised stormwater outlets approximately 38 m south-east of its approved location due to 
an existing informal dwelling that could not be relocated. The amended outlet remains within the 1:100-
year floodline of the Kingna River but is located outside the delineated watercourse within an already 
disturbed area.  

The study area is associated with the Kingna River and a historical non-perennial tributary. The Kingna 
River was assessed as being in a Present Ecological State (PES) Category D (largely disturbed) but retains 
a High Ecological Importance and Sensitivity (EIS) due to its ecological connectivity and provision of 
important ecosystem services, including biodiversity maintenance, flood attenuation, erosion control, 
sediment trapping and water supply for agriculture. In contrast, the historical non-perennial tributary has 
been completely transformed by historical development, is classified as PES Category F (critically 
modified) and no longer provides meaningful aquatic ecological function or ecosystem services.  

The amendment does not alter the approved stormwater catchment, discharge volumes or overall 
function of the authorised stormwater management system. Consequently, potential impacts are 
expected to be localised and largely confined to the construction phase, with the primary risks relating to 
temporary disturbance of riparian habitat, sedimentation, erosion, localised water quality impairment and 
temporary alteration of local drainage patterns. Operational impacts are expected to be minimal, as the 
relocated outlet incorporates engineered energy dissipation measures and continues to discharge to the 
same receiving environment.  

Appropriate mitigation measures have been recommended, including implementation of all conditions 
contained within the approved Environmental Authorisation (EA) and Environmental Management 
Programme (EMPr), maintenance of a minimum 10 m buffer to the Kingna River for all non-essential 
construction activities, demarcation of the Kingna River and its riparian zone as a No-Go Area, 
implementation of erosion and sediment control measures, rehabilitation of disturbed areas, and ongoing 
inspection and maintenance of the stormwater outlet and associated energy dissipation structures.  

The impact assessment indicates that all identified impacts can be reduced to Low significance following 
the implementation of the recommended mitigation measures. The accompanying Risk Assessment 
Matrix (RAM), undertaken in accordance with Government Notice 4167 of 2023, similarly concludes that the 
proposed Section 21 (c) and 21 (i) water uses are Low Risk following mitigation.  

From an aquatic biodiversity perspective, the proposed amendment is considered environmentally 
acceptable. The relocation of the authorised stormwater outlet is not expected to result in any additional 
significant long-term impacts to the ecological functioning or integrity of the Kingna River beyond those 
previously assessed, provided that the mitigation and management measures contained within this 
report, the approved EA and the EMPr are fully implemented throughout the construction and operational 
phases.
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1. Introduction 
 

1.1. Background 

The Langeberg Municipality obtained Environmental Authorisation from the Western Cape Department of 
Environmental Affairs and Development Planning (DEA&DP) on 21 May 2025 for the formalisation of 
services and infrastructure associated with the Mandela Square Informal Settlement, located on the 
Remainder of Erf 1 and the Remainder of Erf 937, Montagu (Figure 1-1). The authorised development 
includes the installation of engineering services and associated stormwater infrastructure required to 
support the upgrading of the existing informal settlement (Figure 1-2).  

Construction of the authorised development is currently underway. During implementation, one of the 
existing informal dwellings could not be relocated as originally planned, necessitating the relocation of 
one of the approved stormwater outlets approximately 38 m south of its authorised position (Figure 1-2). 
Although the revised outlet remains within the 1:100-year floodline of the Kingna River and outside of the 
active river channel, the change in infrastructure location falls outside the scope of the existing 
Environmental Authorisation (EA) and therefore requires a Part 2 Amendment Application in terms of the 
Environmental Impact Assessment Regulations, 2014 (as amended).  

The relocation of the stormwater outlet represents the only proposed amendment to the authorised 
development footprint. Consequently, this Aquatic Biodiversity Impact Assessment has been prepared 
specifically to evaluate the potential implications of the revised outlet position on the aquatic 
environment, including the Kingna River and its associated riparian habitat. This assessment focuses 
exclusively on the potential additional or altered aquatic impacts associated with the proposed relocation 
of the stormwater outlet forming part of the Part 2 Amendment Application (Enviro-EAP, 2024; Enviro-EAP, 
2026). 

1.2. Legislative Context 

This Aquatic Biodiversity Impact Assessment has been prepared in support of a Part 2 Amendment 
Application in terms of the Environmental Impact Assessment Regulations, 2014 (as amended), 
promulgated under the National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA). The 
amendment application relates specifically to the relocation of an authorised stormwater outlet 
associated with the formalisation of services within the Mandela Square Informal Settlement.  

The assessment has been undertaken in accordance with the Procedures for the Assessment and 
Minimum Criteria for Reporting on Identified Environmental Themes, published under Government Notice 
No. 320 of 20 March 2020. These Protocols require that specialist assessments verify the environmental 
sensitivities identified by the national Environmental Screening Tool and evaluate the potential impacts of 
the proposed activity on aquatic biodiversity, freshwater ecosystems and associated ecological 
processes.  

The proposed amendment also falls within the ambit of the National Water Act, 1998 (Act No. 36 of 1998), 
as the relocated outlet remains within the regulated area associated with the Kingna River. The original 
development has been registered under the applicable General Authorisation (GA) for water uses in terms 
of Sections 21 (c) and 21 (i) of the National Water Act. This assessment therefore considers the potential 
effects of the amended outlet location on water resources and supports the continued implementation of 
the applicable GA requirements.  
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Figure 1-1: Regional location of the study area. 
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Figure 1-2: Overview of the previously authorised culverts & relocation of one culvert 38 m south.  
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Figure 1-3: Overview of the proposed new culvert included in the Part 2 Amendment Application.  

1.3. Terms of Reference 

The terms of reference agreed upon for this aquatic biodiversity impact assessment include: 

• A desktop background assessment to identify potential aquatic biodiversity constraints within the 
proposed development area and surrounds. 

• A site assessment to confirm potential aquatic biodiversity constraints within the proposed 
development area and surrounds. 

• Delineation of all watercourses likely to coincide with the proposed development, or likely to be 
impacted by or be “at-risk” of the proposed development, using a combination of site-based and 
desktop methodologies as appropriate.  

• Drafting of an aquatic biodiversity impact assessment report including the following: 

o General site description; 
o Site Sensitivity Verification (SSV); 
o Determination of the Habitat Integrity Assessment (IHI), Ecosystem Services, Ecological 

Importance and Sensitivity (EIS), Recommended Ecological Category (REC), Water Quality 
Analysis and buffer areas (if applicable); 

o Assess the likely aquatic biodiversity impacts of the proposed development activities; 
o Application of the Risk Assessment Matrix (RAM) stipulated by GN 4167 of 2023 promulgated 

in terms of the National Water Act (Act 36 of 1998); and 
o Provision of mitigation measures and other relevant recommendations as necessary. 
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1.4. Limitations and Assumptions 

The following limitations and assumptions apply to this assessment:  

• The site assessment was undertaken at the end of the dry season on the 28th of June 2026. 
Therefore, this assessment does not cover the complete seasonal variation in conditions at the 
site. This will, however, not have an impact on the aquatic assessment’s outcome since hydrology, 
topography, and vegetation indicators were present and adequate for the delineation and 
assessment purposes. 

• The at-risk watercourse was delineated using a Garmin handheld GPSMAP 66i with an expected 
accuracy of 3 m or less at the 95% confidence interval. In the opinion of the specialist, this limitation 
is of no material significance to the assessment, and all aquatic biodiversity constraints have been 
adequately identified.  

• The information provided by the client forms the basis of the planning and layouts discussed.  
• Formal vegetation sampling was not undertaken by the specialist; however, general observations 

of vegetation were recorded based on onsite visual inspections. Only dominant and noteworthy 
plant species were noted. Consequently, the vegetation information presented has limitations for 
detailed botanical application, but this level of detail is considered appropriate and acceptable for 
the purposes of the aquatic biodiversity assessment, in line with the Protocol for the Specialist 
Assessment and Minimum Report Requirements for Environmental Impacts on Aquatic Biodiversity 
(GN No. 320 of 20 March 2020) and the GN 4167 of 2023 promulgated in terms of the NWA (Act 36 
of 1998). 

• A Species of Conservation Concern (SCC) scan, fauna and flora assessments were not included in 
the current study. Potential aquatic SCC were, however, considered and noted where relevant 
within the EIS assessment. This level of detail is considered appropriate and acceptable for the 
purposes of the aquatic biodiversity assessment, in line with the Protocol for the Specialist 
Assessment and Minimum Report Requirements for Environmental Impacts on Aquatic Biodiversity 
(GN No. 320 of 20 March 2020) and the GN 4167 of 2023 promulgated in terms of the NWA (Act 36 
of 1998). 

• Deriving a 100% factual report based on field collecting and observations can only be done over 
several years and seasons to account for fluctuating environmental conditions, species’ 
seasonality, and migrations. Since environmental impact studies deal with dynamic natural 
systems, additional information may come to light at a later stage.  

• Description of the depth of the regional water table, geohydrological and hydro pedological 
processes, as well as flood line calculations falls outside the scope of the current assessment. Flood 
line calculations have been completed by appropriately qualified engineers. 

• The delineation does not consider climate change or future changes to watercourses resulting 
from increasing catchment transformation. The reason for this is because the accepted best 
practice method for delineating watercourses in South Africa, required by GN 509 1, uses key 
indicators obtained in the field at the time of the assessment to determine the wetland’s current 
edge. The applicant should be cognisant of the risk that the extent, ecological state, and function 
of the onsite watercourse (s) may change over time, due to altered land use in the catchment. 

 

 
1 Also refer to Section 3.2. for a detailed description of this methodology. 
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Notwithstanding the above limitations, the specialist is of the opinion that the aquatic biodiversity 
constraints for the site have been adequately identified for the purposes of this aquatic biodiversity 
impact assessment report. 

1.5. Use of this report 

This report reflects the professional judgement of its author and, as such, the full and unedited contents 
of this should be presented in any application to relevant authorities. Any summary of the findings should 
only be produced with the approval of the author. 

2. Site Sensitivity Verification 

According to the national Department of Forestry, Fisheries and the Environment (DFFE) web-based 
Environmental Screening Tool, as verified in the Site Sensitivity Verification Report, the Combined Aquatic 
Biodiversity Theme Sensitivity for the study area is classified as "Very High" (DFFE, 2026;Enviro-EAP, 2026). 
This sensitivity reflects the presence of the Kingna River and its associated non-perennial tributary within 
and adjacent to the amended development footprint. In accordance with the Procedures for the 
Assessment and Minimum Criteria for Reporting on Identified Environmental Themes (Government Notice 
No. R. 320 of 2020), a proposed activity located within an area of confirmed “Very High” aquatic biodiversity 
sensitivity requires a full Aquatic Biodiversity Impact Assessment must be compiled. 

3. Methodology 

The detailed methodology used in this aquatic biodiversity impact assessment report, including a desktop 
background assessment, one site visit, and the delineation and classification of the onsite watercourse 
associated with the proposed development area, is outlined in detail in Annexure B, and a summary is 
provided in the subsections below.  

3.1. Desktop Assessment 

A review of desktop resources was undertaken to determine the nature of the proposed site, the presence 
of watercourses in the vicinity, and the significance of the site in terms of biodiversity planning. The 
following desktop resources were consulted:  

• Topographical and watercourse information from the Department of Rural Development and Land 
Reform (DRDLR). 

• The South African Atlas of Climatology and Agrohydrology (1997, 2007, and 2009). 
• Geological information from the Council for Geoscience. 
• The South African National Biodiversity Institute (SANBI) (2018) National Vegetation Map (NVM). 
• The SANBI National Wetlands Map Version 5 (NWM5) (SANBI, 2018) and the National Freshwater 

Ecological Priority Areas (NFEPA) (CSIR, 2011) wetland, wetland vegetation group classification, river, 
and FEPA datasets. 

• The Western Cape Biodiversity Spatial Plan (WCBSP, 2023). 

3.2. Riparian Area Delineation 

Riparian areas were identified using the method described in the DWAF, (2008) Updated Manual for the 
Identification and Delineation of Wetlands and Riparian Areas. This method is the accepted best practice 
method for identifying and delineating riparian areas in South Africa and its use is required by GN 509.  
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3.3. Watercourse Classification 

The Ollis et al (2013) Classification System for Wetlands and Other Aquatic Ecosystems in South Africa, as 
used in this assessment, is a tiered structured classification system that provides a uniform description of 
wetland types based on their hydrogeomorphic characteristics.  

3.4. Habitat Integrity Assessment 

The Index of Habitat Integrity (IHI) assessment is a tool used to assess the habitat integrity of a river based 
on the intensity and extent of anthropogenic disturbances that impact both the instream and riparian 
habitat. The assessment of habitat integrity is based on an interpretation of the deviation from the 
reference condition (Kleynhans et al., 2008).  

The Index of Habitat Integrity scores (%) for the instream and riparian zone components are used to place 
these two components into a specific class. These classes are indicated in Table 3-1. The assessment 
method in determining the severity of modifications to habitat integrity is a largely field-based site 
assessment, supplemented with information from aerial photographs (google earth images). 

Table 3-1: IHI classes and their description 

CLASS DESCRIPTION  SCORE (%) 
A Unmodified, natural.  90 – 100 

B 
Largely natural with few modifications. A small change in natural habitats and biota 
may have taken place, but the assumption is that ecosystem functioning is 
essentially unchanged.  

80 - 89 

C 
Moderately modified. A loss or change in natural habitat and biota has occurred, 
but basic ecosystem functioning appears predominately unchanged.  

60 – 79 

D 
Largely modified. A loss of natural habitat and biota and a reduction in basic 
ecosystem functioning is assumed to have occurred.  

40 – 59 

E 
Seriously modified. The loss of natural habitat, biota and ecosystem functioning is 
extensive.  

20 – 39 

F 
Modifications have reached a critical level and there has been an almost complete 
loss of natural habitat and biota. In the worst cases, the basic ecosystem 
functioning has been destroyed. 

0 - 19 

3.5. Ecosystem Service Assessment 

WET-EcoServices Version 2 (Kotze et al., 2021) is a structured and rapid field-based evaluation tool 
designed to assess the wetlands and riparian areas ecosystem services based on their Hydrogeomorphic 
(HGM) unit. The tool offers two levels of assessment, namely Level 1 (a rapid desktop assessment) and 
Level 2 (a detailed field-based indicator assessment). Level 1 is designed for conducting rapid desktop 
assessments of many wetlands and riparian areas across provincial and national scales. Ratings are 
assigned based on the Hydrogeomorphic unit of the wetland. Level 2 is designed for conducting robust 
in-field assessments of ecosystem services for respective wetland types and/or riparian areas. The level 
2 Ecosystem Service assessment was applied to a riparian area in this case.   
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Table 3-2: Ecosystem Services Importance Categories Scores as defined in WET-EcoServices Version 2 (Kotze et al. 
2020). 

Importance Category Description 

Very Low 0-0.79 The importance of services supplied is very low relative to that supplied by 
other wetlands. 

Low 0.8 – 1.29 The importance of services supplied is low relative to that supplied by other 
wetlands. 

Moderately-Low 1.3 – 1.69 The importance of services supplied is moderately-low relative to that 
supplied by other wetlands. 

Moderate 1.7 – 2.29 The importance of services supplied is moderate relative to that supplied 
by other wetlands. 

Moderately-High 2.3 – 2.69 The importance of services supplied is moderately-high relative to that 
supplied by other wetlands.   

High 2.7 – 3.19 The importance of services supplied is high relative to that supplied by 
other wetlands. 

Very High 3.2 - 4.0 The importance of services supplied is very high relative to that supplied 
by other wetlands.   

3.6. Ecological Importance and Sensitivity Assessment 
 

3.6.1. Rivers 

The Ecological Importance and Sensitivity (EIS) was determined for the watercourse using an adapted 
version of the DWAF (1999) River EIS methodology. In this case, it has been adapted for application to 
"Ecological importance" of a water resource is an expression of its importance to the maintenance of 
ecological diversity and functioning on local and wider scales. "Ecological sensitivity" refers to the system’s 
ability to resist disturbance and its capability to recover from disturbance once it has occurred (DWAF, 
1999).  

The median score for the biotic and habitat determinants can be interpreted and translated into an 
Ecological Management Class (EMC) (Table 3-3), however for the purposes of this assessment, the 
Recommended Ecological Category (REC) methodology as described in Rountree et al., (2013) was utilized 
(see Section 3-6 below). 
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Table 3-3: Ecological Importance and Sensitivity Categories (DWAF, 1999). 

EIS CATEGORY 
 

RANGE OF 
MEDIAN 

RECOMMENDED 
ECOLOGICAL 
MANAGEMENT 
CLASS 

Very high 

Watercourses that are considered ecologically important and sensitive 
on a national or even international level.  The biodiversity of these 
watercourses is usually very sensitive to flow and habitat modifications.  
They play a major role in moderating the quantity and quality of water of 
other major rivers. 

>3 and <=4 A 

High 

Watercourses that are considered to be ecologically important and 
sensitive.  The biodiversity of these watercourses may be sensitive to flow 
and habitat modifications. They play a role in moderating the quantity 
and quality of water of other major rivers.  

>2 and <=3 B 

Moderate 

Watercourses that are considered to be ecologically important and 
sensitive on a provincial or local scale.   The biodiversity of these 
watercourses is not usually sensitive to flow and habitat modifications. 
They play a small role in moderating the quantity and quality of water of 
other major rivers.   

>1 and <=2 C 

Low/marginal 

Watercourses that are not ecologically important and sensitive at any 
scale. The biodiversity of these watercourses is ubiquitous and not 
sensitive to flow and habitat modifications.  They play an insignificant role 
in moderating the quantity and quality of water of other major rivers. 

>0 and <=1 D 

3.7. Recommended Ecological Category 

The method for determining the Recommended Ecological Category (REC) for water resources is 
described in Rountree et al. (2013). The objective of the REC is to define the management objective for 
wetlands and does so in accordance with the following rules:  

• A watercourse within PES Category A (unmodified) cannot be rehabilitated. The management 
objective will therefore always be to maintain the existing PES Category.  

• A watercourse within PES Category B, C or D with a “Low-marginal” or “Moderate” EIS score must 
also be maintained in the pre-development PES category.  

• A watercourse within PES Category B, C or D with a “High” or “Very High” EIS score must, where 
practically possible, be rehabilitated to a PES category that is one higher than the pre-
development category. E.g. a watercourse with a pre-development PES score of C and a “High” EIS 
score must be rehabilitated to a PES category B. Where this is not practically possible, maintenance 
of the pre-development PES category will be the management objective.  

• PES Categories E or F are considered unsuitable and always require rehabilitation to a PES Category 
D. 
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3.8. Buffer Determination 

The Desktop Buffer Tool (Macfarlane, 2016), a rapid, spreadsheet-based, scoring tool was used to 
determine an appropriate buffer around rivers, wetlands and estuaries. 

3.9. Impact & Risk Assessment 

The risk assessment utilised the methodology and RAM stipulated by GN 4167 of 2023 promulgated in 
terms of the National Water Act (Act 36 of 1998) (Annexure A). The impact assessment utilised the Delta 
Ecology impact assessment methodology as specified in Annexure B.  

4. Desktop Assessment 

A review of desktop resources was undertaken. A summary of key desktop information relevant to this 
assessment is provided below. The general biophysical characteristics of the proposed site are 
summarised in Table 4-1. 

4.1. Biophysical Context 

The study area gently slopes from approximately 237 m.a.s.l in the northwest to approximately 227 m.a.s.l 
in the southeast with an average gradient of 2% (NAR, 2022). The mean annual rainfall received in the area 
is approximately 248 mm, mostly during the winter months with the highest mean rainfall occurring in 
August and the lowest mean rainfall occurring in February (Schultz, 2009) (Table 4-1).  

The geology is comprised mainly of shale, siltstone, sandstone and mudstone of the Bokkeveld Group, 
largely covered by alluvium (ENPAT, 2021). The soils are Glenrosa and/or Mispah forms (other soils may 
occur), lime generally present in the entire landscape (ENPAT, 2021) (Table 4-1). 

The study area falls within the Western Little Karoo terrestrial vegetation type which is classified as 
Critically Endangered (CR) and Poorly Protected (PP) (SANBI, 2018). According to the NFEPA (SANBI, 2011) 
spatial dataset, the study area corresponds with the Rainshadow Valley Karoo wetland vegetation type, 
which is classified as Least Concerned (LC) and ranges from Zero Protection (ZP) to Well Protected (WP) 
depending on the specific watercourse type present (Figure 4-1).  
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Table 4-1: General characteristics of the study area. 

Site attribute Description Data source 

Eco-region Southern Folded Mountains 

Department of Water Affairs 
Level 1 Ecoregions 
(Department of Water and 
Sanitation, 2011) 

Terrestrial Vegetation 
Type  

Western Little Karoo (LC– PP) 
National Vegetation Map of 
South Africa, 2018 (SANBI, 
2018) 

Dominant Geology and 
Soils 

Mainly shale, siltstone, sandstone and mudstone 
of the Bokkeveld Group, largely covered by 
alluvium. 

The soils are  Glenrosa and/or Mispah forms 
(other soils may occur), lime generally present 
in the entire landscape. 

Cape Farm Mapper (ENPAT, 
2021) 

Soil Erodibility Factor (K) 0,55 (High)  
SA Atlas of Climatology and 
Agrohydrology (Schultz, 
2009) 

Mean Annual 
Precipitation (mm) 

248 mm 

SA Atlas of Climatology and 
Agrohydrology (Schultz, 
2009) 

Rainfall seasonality Winter rainfall 

Mean Annual 
Temperature (°C) 

17.4 °C 

Water Management Area 
(WMA) 

Breede-Olifants 
Water Management Areas 
(DWS, 2023) 

Quaternary Catchment  H30B 
South African Quaternary 
Catchments Database 
(Schulze et al., 2007) 

Wetland Ecosystem 
Group  

Rainshadow Valley Karoo (CR – ZP/WP) 
NFEPA Wetland Vegetation 
Types (SANBI, 2011) 
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Figure 4-1: Wetland vegetation type (SANBI, 2018). 

4.2. Biodiversity Planning Context 

The study area is located within the Breede-olifants Water Management Area (WMA) and falls within 
quaternary catchment H30B. The applicable sub-quaternary catchment is not demarcated as a 
Freshwater Ecosystem Priority Area (FEPA). The regional setting, in terms of the Level 1 Department of Water 
Affairs (DWA) (now DWS) Ecoregions, is within the Southern Folded Mountains (DWS, 2011).  

The National Geo-Spatial Information (NGI) river line vector data indicates the presence of the perennial 
Kingna River approximately 10 – 13 m southeast of the proposed culvert (NGI, 2010). Additionally, the culvert 
is proposed along the edge of a mapped non-perennial tributary of the Kingna River (NGI, 2010). 

According to the National Wetland Map Version 5 (NWM5) and the National Freshwater Ecosystem Priority 
Areas (NFEPA) dataset, no wetlands are mapped within the study area or within the 500 m regulated 
proximity of the study area (SANBI, 2018; CSIR, 2011) (Figure 4-2). 

According to the Western Cape Biodiversity Spatial Plan (WCBSP), an aquatic Ecological Support Area 2 
(ESA 2), associated with the riparian zone of the Kingna River, occurs within the study area (CapeNature, 
2023) (Figure 4-3).  In addition, an aquatic Critical Biodiversity Area 1 (CBA 1) is located immediately south 
of the study area and is associated with the Kingna River.  
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Figure 4-2: Watercourses associated with the development area and surrounds (CSIR, 2011; NGI). 
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Figure 4-3: Western Cape Biodiversity Spatial Plan (WCBSP, 2023).      

5. Status Quo Assessment   

The proposed stormwater infrastructure is situated adjacent to the historical non-perennial tributary of 
the Kingna River (Figure 5-1 and Figure 5-2) and along the banks of the Kingna River (Figure 5-3 to Figure 
5-4). The delineated watercourses are illustrated in Figure 5-6. 

The surrounding landscape has been extensively modified by historical and ongoing agricultural activities, 
informal residential development and associated road infrastructure. Existing road crossings located both 
upstream and downstream of the proposed development have altered sections of the Kingna River 
corridor and local flow characteristics. Informal residential structures currently occupy portions of the 
Kingna River's 1:100-year floodline, contributing to disturbance of the riparian zone (Figure 5-1). The 
proposed development includes the relocation of these informal dwellings to areas outside of the 1:100-
year floodline, thereby reducing anthropogenic pressures on the riparian environment and improving 
protection of the delineated watercourse. 

The Kingna River is currently classified as Present Ecological State (PES) Category D (largely disturbed), 
while the historical non-perennial tributary is classified as PES Category F (critically modified) (Figure 5-1 
and Figure 5-2). The historical tributary has been completely transformed by urban development, road 
infrastructure and associated services, and there is currently no discernible evidence of a functioning 
natural drainage feature at its former location, justifying its classification as a critically modified system. 

Localised algal growth was observed within sections of the Kingna River during the site assessment 
(Figure 5-3). Although water quality sampling was not undertaken as part of this assessment, the 
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observed algal growth may be indicative of elevated nutrient availability associated with surrounding 
agricultural activities, urban stormwater runoff and inputs from adjacent informal residential areas. 

The riparian vegetation of the Kingna River is dominated by Phragmites australis (common reed), 
interspersed with Typha capensis (bulrush) (Figure 5-3 to Figure 5-5). While both species are indigenous 
components of South African river systems, the extensive dominance of Phragmites australis, together 
with the observed algal growth, is consistent with a disturbed instream / riparian environment and may 
reflect nutrient enrichment and altered hydrological conditions associated with surrounding land uses. 

Despite its largely disturbed ecological condition, the Kingna River is considered to be of High EIS due to 
its ecological connectivity within the catchment, its role in supporting downstream ecological processes, 
and its provision of water for agricultural use. The river remains sensitive to further disturbance, particularly 
alterations to hydrological processes, increased sedimentation, bank instability, soil erosion and flood-
related impacts. The Kingna River continues to provide several important ecosystem services, including 
biodiversity maintenance, the provision of water for agricultural use, sediment trapping, erosion control, 
flood attenuation, and the assimilation and retention of nutrients (including phosphates and nitrates) and 
other contaminants through natural biogeochemical processes. 

In contrast, the historical non-perennial tributary no longer functions as a natural aquatic ecosystem. As 
a consequence of its complete transformation, it has no EIS and no longer performs any aquatic 
ecosystem services. Its ecological connectivity, hydrological regime, habitat value and water quality 
functions have been lost through historical urban development and associated infrastructure. 

In accordance with the DWS REC guidelines, watercourses with a High or Very High Ecological Importance 
and Sensitivity (EIS) should, where practicable, be rehabilitated to an improved Present Ecological State 
(PES). Where rehabilitation to a higher ecological category is not achievable, the management objective 
should be to maintain the existing ecological condition and prevent any further deterioration. 
Watercourses classified as PES Category E or F are considered ecologically unacceptable and should, 
where feasible, be rehabilitated to at least PES Category D. 

Within the present study area, rehabilitation of the historical non-perennial tributary to a functioning 
watercourse is considered impracticable due to its complete transformation by permanent urban 
development and associated infrastructure.  

The Kingna River retains a High EIS and should be managed to prevent any further degradation. A 
minimum 10 m buffer should be maintained between the Kingna River and all non-essential construction 
activities, including material stockpiling, equipment storage, vehicle parking, batching, refuelling and 
laydown areas. Prior to the commencement of construction, the Kingna River and its riparian zone should 
be clearly demarcated on site as a No-Go Area, with access limited solely to the approved stormwater 
outlet works and associated rehabilitation activities. Following completion of construction, all disturbed 
areas adjacent to the river should be stabilised and rehabilitated to facilitate the natural re-establishment 
of indigenous riparian vegetation, thereby reducing erosion and sedimentation. 
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Figure 5-1: Informal settlement located within the historical non-perennial tributary of the Kingna River, and 
adjacent to the Kingna River. 
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Figure 5-2:  New planned location for stormwater outlet, located within proximity to the historical non-perennial 
tributary of the Kingna River. 
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Figure 5-3: Overview of the Kingna River.  

 

 
Figure 5-4: Dominant Phragmites australis (common reed) within the Kingna River. 
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Figure 5-5: Typha capensis (bulrush) within the Kingna River. 

Figure 5-6: Delineated at-risk watercourses. 



Aquatic Biodiversity Impact Assessment |  Montagu SW Culvert | Page 27 of 53 

 

   
Delta Ecology | kimberley@deltaecologists.com | +27 78 275 8815 

Table 5-1: Classification of the at-risk watercourses. 

Factor Kingna River Historical NP River 

System Inland Inland 

Ecoregion Southern Folded Mountains Southern Folded Mountains 

Landscape Setting Valley-Floor Valley-Floor 

Hydrogeomorphic type River River 

Drainage  
Seasonal rainfall, overland flow and 
interflow 

Seasonal rainfall, overland flow, and 
interflow 

Seasonality Perennial - Seasonal Seasonal / Temporary 

Anthropogenic influence 
Agricultural landscape, roads, and 
informal settlement   

Agricultural landscape, roads, and 
informal settlement   

Vegetation Rainshadow Valley Karoo Rainshadow Valley Karoo 

Geology 
Mainly shale, siltstone, sandstone and 
mudstone of the Bokkeveld Group, largely 
covered by alluvium. 

Mainly shale, siltstone, sandstone and 
mudstone of the Bokkeveld Group, largely 
covered by alluvium. 

Substrate 
The soils are  Glenrosa and/or Mispah 
forms (other soils may occur), lime 
generally present in the entire landscape. 

The soils are  Glenrosa and/or Mispah 
forms (other soils may occur), lime 
generally present in the entire landscape. 

Salinity Fresh  Fresh 
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Table 5-2: IHI Score Rating Results for the perennial Kingna River. 

INSTREAM CRITERIA  Score RIPARIAN CRITERIA Score 

Water abstraction 10 Indigenous vegetation removal 10 

Flow modification 8 Exotic vegetation encroachment 5 

Bed modification 7 Bank erosion 10 

Channel modification 10 Channel modification  10 

Water quality 18 Water abstraction 10 

Extent of inundation 7 Extent of inundation 7 

Exotic vegetation encroachment 5 Flow modification 7 

Presence of exotic fauna 1 Water quality 18 

Solid waste disposal 10 - - 

Instream Habitat Integrity Score (PES) 58 Riparian Habitat Integrity Score 50 

Integrity Category D  D 

 

Table 5-3: IHI Score Rating Results for the non-perennial river reach. 

INSTREAM CRITERIA  Score RIPARIAN CRITERIA Score 

Water abstraction 0 Indigenous vegetation removal 20 

Flow modification 24 Exotic vegetation encroachment 5 

Bed modification 24 Bank erosion 24 

Channel modification 24 Channel modification  24 

Water quality 20 Water abstraction 0 

Extent of inundation 3 Extent of inundation 3 

Exotic vegetation encroachment 3 Flow modification 24 

Presence of exotic fauna 1 Water quality 20 

Solid waste disposal 20 - - 

Instream Habitat Integrity Score (PES) 23 Riparian Habitat Integrity Score 0 

Integrity Category F  F 
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Table 5-4: The outcome of the ecosystem services assessment for the Kingna River. 

ECOSYSTEM SERVICE Supply Demand Importance 
Score Importance 

RE
G

UL
A

TIN
G

 A
N

D 
SU

PP
O

RT
IN

G
 S

ER
VI

C
ES

 Flood attenuation 2,1 0,4 0,8 Low 
Stream flow regulation 2,0 2,0 1,5 Moderately Low 
Sediment trapping 3,0 3,0 3,0 High 
Erosion control 2,0 3,0 2,0 Moderate 
Phosphate assimilation 2,4 3,0 2,4 Moderately High 
Nitrate assimilation 3,0 3,0 3,0 High 
Toxicant assimilation 2,8 3,0 2,8 High 
Carbon storage 2,2 2,7 2,1 Moderate 
Biodiversity maintenance 3,8 4,0 4,0 Very High 

PR
O

VI
SI

O
N

IN
G

 
SE

RV
IC

ES
 Water for human use 2,0 4,0 2,5 Moderately High 

Harvestable resources 2,5 0,3 1,2 Low 
Food for livestock 0,5 0,3 0,0 Very Low 
Cultivated foods 1,8 2,0 1,3 Moderately Low 

C
UL

TU
R

A
L 

SE
RV

IC
E

S 

Tourism and Recreation 0,4 0,0 0,0 Very Low 
Education and Research 0,3 0,0 0,0 Very Low 
Cultural and Spiritual 2,0 0,0 0,5 Very Low 

 
Table 5-5: Results of the EIS assessment for the Kingna River. 

 Kingna River 

Rare and endangered biota 3 
Populations of unique biota 0 
Intolerant biota 1 
Species/taxon richness 1 
Diversity of habitat types or features* 2 
Refuge value of habitat types* 2 
Sensitivity of habitat to flow changes* 1 
Sensitivity to flow related water quality changes* 2 
Migration route/corridor for instream and riparian biota 3 
National parks, Wilderness areas, Nature reserves, Natural 
Heritage sites, and Natural areas 

3 

TOTAL 18 
MEDIAN 2 
OVERALL EIS High 
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6. Impact Identification 

The original EA was granted for the formalisation of the existing Mandela Square Informal Settlement 
through the provision of formal municipal services and supporting infrastructure, rather than for the 
establishment of a new residential development. Consequently, the present amendment does not 
introduce development into a previously undisturbed environment but relates solely to the relocation of 
one authorised stormwater outlet within an already approved and substantially transformed 
development area. The overall objectives of the authorised development remain unchanged and 
continue to focus on improving stormwater management and reducing environmental impacts 
associated with the existing informal settlement. 

The proposed amendment relates to the relocation of one of the four previously authorised stormwater 
outlets associated with the formalisation of services and infrastructure for the Mandela Square Informal 
Settlement. The amendment has become necessary because an existing informal dwelling, located within 
the 1:100-year floodline of the Kingna River, could not be relocated after the occupant declined to move. 
As a result, the stormwater outlet is proposed to be relocated approximately 38 m south-east of its 
originally authorised position. The revised outlet will have a footprint of approximately 16 m² (4 m × 4 m) 
and will comprise a rock gabion outlet structure with associated Reno mattresses. 

Although the relocated outlet remains within the 1:100-year floodline, it is situated outside the delineated 
watercourse and within an area that has already been significantly transformed by informal settlement 
activities, including disturbance, illegal dumping and informal earthworks. No additional stormwater 
outlets or other infrastructure are proposed as part of the amendment. 

Potential impacts to the watercourses are expected to be localised and largely confined to the 
construction phase. Activities associated with the relocation of the stormwater outlet have the potential 
to result in temporary disturbance of the Kingna River riparian zone and associated vegetation, increased 
sedimentation, reduced water quality, and localised bank instability if not appropriately managed. 

The proposed amendment does not alter the contributing stormwater catchment, anticipated discharge 
volumes or the overall function of the approved stormwater management system. Stormwater from the 
development is already authorised to discharge to the Kingna River via four stormwater outlets, and the 
proposed amendment merely relocates one outlet approximately 38 m from its originally approved 
position. Consequently, the operational hydrological regime of the receiving watercourse is expected to 
remain substantially unchanged. Any localised changes in flow characteristics at the relocated outlet are 
expected to be negligible and will be further minimised through the incorporation of the engineered rock 
gabion energy dissipation structure. Accordingly, no additional significant operational impacts relating to 
flow alteration, erosion or channel stability are anticipated beyond those previously assessed under the 
original EA. 

The historical non-perennial tributary no longer functions as a natural aquatic ecosystem and has been 
classified as Present Ecological State (PES) Category F (critically modified). Given its complete historical 
transformation and the absence of any remaining ecological or hydrological function, the proposed 
amendment is not expected to result in any measurable additional impacts to this feature. 

With the implementation of the mitigation measures recommended in this report, together with those 
contained within the approved Environmental Authorisation and Environmental Management Programme 
(EMPr), including the maintenance of a minimum 10 m buffer, demarcation of the Kingna River and its 
riparian zone as a No-Go Area, and rehabilitation of all disturbed areas following construction, no 
significant long-term impacts to the ecological functioning or integrity of the Kingna River are anticipated.
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Figure 6-1: Proposed preferred Layout. 
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7. Mitigation Measures 

The proposed amendment relates solely to the relocation of an already authorised stormwater outlet and 
does not alter the overall scope or nature of the approved development. Consequently, all mitigation 
measures, environmental management requirements and conditions of approval contained within the 
existing Environmental Authorisation (EA) and Environmental Management Programme (EMPr) remain 
applicable and shall be implemented throughout the construction and operational phases of the 
amended development. 

In addition to the existing requirements, the following mitigation measures are recommended to minimise 
impacts on the Kingna River and associated aquatic environment: 

• The Kingna River and its riparian zone shall be clearly demarcated on site as a No-Go Area prior to 
the commencement of construction. Access shall be limited strictly to the approved stormwater 
outlet works and associated rehabilitation activities (as applicable).  

• A minimum 10 m buffer shall be maintained between the Kingna River and all non-essential 
construction activities, including material stockpiling, equipment storage, batching, refuelling, 
vehicle parking, laydown areas and waste storage.  

• Construction activities shall be confined to the approved development footprint, and unnecessary 
disturbance of riparian vegetation shall be avoided.  

• Appropriate erosion and sediment control measures shall be implemented throughout 
construction to prevent sediment-laden runoff from entering the Kingna River.  

• No construction waste, spoil material, concrete wash water, hydrocarbons or hazardous 
substances shall be discharged into or stored within the riparian zone or areas where they may 
enter the watercourse.  

• Any disturbed riverbanks or adjacent areas shall be stabilised immediately following construction 
and rehabilitated to promote the natural re-establishment of indigenous riparian vegetation.  

• The relocated stormwater outlet shall be maintained in accordance with the approved engineering 
design to ensure that stormwater is discharged in a controlled manner without increasing flow 
velocities or causing localised erosion.  

• The rock gabion outlet structure and Reno mattresses shall be inspected on a routine basis, 
particularly following major rainfall events, to ensure their structural integrity is maintained and 
that no scour, undercutting or displacement has occurred.  

• Should evidence of bank erosion, scour, sediment deposition or instability be observed at or 
downstream of the outlet, appropriate remedial measures shall be implemented promptly. Such 
measures may include the repair or extension of energy dissipation structures, bank stabilisation 
or revegetation using indigenous riparian vegetation.  

• Stormwater infrastructure shall be maintained free of debris and blockages to ensure that flows 
are conveyed as designed and do not result in uncontrolled overtopping or diversion of stormwater 
into adjacent riparian areas.  

• The riparian vegetation surrounding the outlet shall be retained as far as practicable, with any 
damaged areas rehabilitated using indigenous species to maintain bank stability and minimise 
erosion.  
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• No additional stormwater outlets or modifications to the approved stormwater drainage system 
shall be undertaken without the necessary environmental authorisation and specialist review, 
where required.  

• Routine municipal maintenance activities shall avoid unnecessary disturbance to the Kingna River 
and its riparian zone, with vehicle access restricted to existing access routes where practicable. 

Provided that the stormwater outlet is maintained in accordance with the approved engineering design 
and the above operational management measures are implemented, the relocated outlet is not expected 
to result in any measurable long-term changes to the hydrological functioning, channel stability or 
ecological integrity of the Kingna River. 

Implementation of these mitigation measures, together with the requirements of the approved EA and 
EMPr, is expected to ensure that impacts associated with the relocated stormwater outlet remain localised, 
temporary and of low significance, with no measurable long-term deterioration in the ecological 
functioning or integrity of the Kingna River. 

8. Impact Assessment 

8.1. Construction Phase 

 
Table 8-1: Assessment results for Impact 1. 

Impact 1: Disturbance of Watercourse Habitat  

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 1 Very Low / Non-Harmful 

Duration of 
Impact 

3 One year to 5 years 2 One month to one year 

Extent / spatial 
scale of impact 

1 Limited to project site 1 Limited to project site 

Reversibility 2 
Low cost / Moderately high likelihood of 

success 
1 

Passive restoration / High likelihood of 
success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

3 Medium 2 Low 

Probability 

Frequency of 
the Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of the 
Incident / 
Impact 
occurring 

3 Possible 3 Possible 

Impact Significance 
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Consequence  1,81 Low 1,18 Very Low 

Probability 3,5 Medium 3,5 Medium 

Impact 
Significance 

1,88 Low 1,65 Low 

 

Table 8-2: Assessment results for Impact 2. 

Impact 2: Temporary alteration of local drainage patterns 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 1 Very Low / Non-Harmful 

Duration of 
Impact 

3 One year to 5 years 2 One month to one year 

Extent / spatial 
scale of 
impact 

1 Limited to project site 1 Limited to project site 

Reversibility 2 
Low-cost rehabilitation / Moderately 

High likelihood of success 
2 

Low-cost rehabilitation / Moderately 
High likelihood of success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

2 Low 2 Low 

Probability 

Frequency of 
the Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of 
the Incident / 
Impact 
occurring 

3 Possible 2 Unlikely 

Impact Significance 

Consequence  1.72 Low 1,27 Very Low 

Probability 3.5 Medium 3.0 Medium 

Impact 
Significance 

2.08 Low 1.62 Low 
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Table 8-3: Assessment results for Impact 3. 

Impact 3: Increased sedimentation and erosion 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 1 Very Low / Non-Harmful 

Duration of 
Impact 

3 One year to 5 years 2 One month to one year 

Extent / spatial 
scale of 
impact 

1 Limited to project site 1 Limited to project site 

Reversibility 2 
Low-cost rehabilitation / Moderately 

High likelihood of success 
2 

Low-cost rehabilitation / Moderately 
High likelihood of success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

2 Low 2 Low 

Probability 

Frequency of 
the Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of 
the Incident / 
Impact 
occurring 

3 Possible 2 Unlikely 

Impact Significance 

Consequence  1.72 Low 1,27 Very Low 

Probability 3.5 Medium 3.0 Medium 

Impact 
Significance 

2.08 Low 1.62 Low 

 



Aquatic Biodiversity Impact Assessment |  Montagu SW Culvert | Page 36 of 53 

 

   
Delta Ecology | kimberley@deltaecologists.com | +27 78 275 8815 

Table 8-4: Assessment results for Impact 4. 

Impact 4: Water quality impairment 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 1 Very Low / Non-Harmful 

Duration of 
Impact 

3 One year to 5 years 2 One month to one year 

Extent / spatial 
scale of impact 

1 Limited to project site 1 Limited to project site 

Reversibility 2 
Low-cost rehabilitation / 

Moderately High likelihood of 
success 

2 
Low-cost rehabilitation / 

Moderately High likelihood of 
success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

2 Low 2 Low 

Probability 

Frequency of the 
Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of the 
Incident / Impact 
occurring 

3 Possible 2 Unlikely 

Impact Significance 

Consequence  1.72 Low 1,27 Very Low 

Probability 3.5 Medium 3.0 Medium 

Impact 
Significance 

2.08 Low 1.62 Low 
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8.2. Operational Phase 

Table 8-5: Assessment results for Impact 5. 

Impact 5: Flow regime / outlet scour and erosion 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 2 Low / Slightly Harmful 

Duration of 
Impact 

5 Beyond 20 years / permanent 5 Beyond 20 years / permanent 

Extent / spatial 
scale of 
impact 

1 Limited to project site 1 Limited to project site 

Reversibility 3 
Moderate cost / Moderate likelihood 

of success 
2 

Low-cost rehabilitation / Moderately 
High likelihood of success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

3 Medium 2 Low 

Probability 

Frequency of 
the Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of 
the Incident / 
Impact 
occurring 

3  Possible 3 Possible 

Impact Significance 

Consequence  2,09 Low 1,90 Low 

Probability 3.5 Moderate 3.5 Medium 

Impact 
Significance 

2,37 Low 2.22 Low 
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Table 8-6: Assessment results for Impact 6. 

Impact 6: Water Quality Impairment 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

2 Low / Slightly Harmful 2 Low / Slightly Harmful 

Duration of 
Impact 

5 Beyond 20 years / permanent 5 Beyond 20 years / permanent 

Extent / spatial 
scale of 
impact 

1 Limited to project site 1 Limited to project site 

Reversibility 3 
Moderate cost / Moderate likelihood 

of success 
2 

Low-cost rehabilitation / Moderately 
High likelihood of success 

Loss of 
irreplaceable 
resources 

1 None 1 None 

Cumulative 
Impact 

3 Medium 2 Low 

Probability 

Frequency of 
the Activity 

4 Monthly to annually 4 Monthly to annually 

Likelihood of 
the Incident / 
Impact 
occurring 

3  Possible 3 Possible 

Impact Significance 

Consequence  2,09 Low 1,90 Low 

Probability 3.5 Moderate 3.5 Medium 

Impact 
Significance 

2,37 Low 2.22 Low 
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Table 8-7: Assessment results for the “No Go” Scenario 

“No Go” Scenario 

Description 
 

Under the No-Go scenario for the proposed amendment, the authorised stormwater outlet would 
not be relocated, and the current obstruction caused by the remaining informal dwelling would 
remain unresolved. The broader site would remain in a disturbed condition, with existing impacts 
associated with informal settlement activities, altered drainage pathways, sediment inputs and 
degraded water quality continuing. The No-Go option would therefore provide limited opportunity 
for improved stormwater management or rehabilitation of the disturbed flood line area. 

Mitigation 
Measures 

 
None 

 Impact Without Mitigation Impact With Mitigation 

Consequence 

Intensity of 
Impact 

3 Medium / Harmful - Not Applicable 

Duration of 
Impact 

5 Beyond 20 years / permanent - Not Applicable 

Extent / spatial 
scale of impact 

1 Limited to project site - Not Applicable 

Reversibility 3 
Moderate cost / Moderate likelihood of 

success 
- Not Applicable 

Loss of 
irreplaceable 
resources 

1 None - Not Applicable 

Cumulative 
Impact 

3 Medium - Not Applicable 

Probability 

Frequency of 
the Activity 

4 Monthly to annually - Not Applicable 

Likelihood of 
the Incident / 
Impact 
occurring 

4 Likely - Not Applicable 

Impact Significance 

Consequence  2,45 Low - Not Applicable 

Probability 4 High - Not Applicable 

Impact 
Significance 

2,76 Medium - Not Applicable 
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9. Risk Assessment 

The RAM undertaken for the proposed Section 21 (c) and (i) water uses indicates that all identified impacts 
are of low risk, with a high confidence rating, once mitigation measures are applied. 

Based on the outcome of the risk assessment, the proposed activities are anticipated to fall within the 
Low-Risk category as defined by GN 4167 of 2023. It is therefore considered likely that the water uses may 
be authorised under a General Authorisation (GA) in terms of Section 39 of the NWA (Act 36 of 1998), 
subject to confirmation by the DWS and compliance with all applicable GA conditions. 

Table 9-1: RAM. 
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10. Conclusion and Recommendation 

The proposed amendment is limited to the relocation of an already authorised stormwater outlet within 
the 1:100-year floodline of the Kingna River and does not alter the approved stormwater catchment, 
discharge volumes or overall function of the authorised stormwater management system. The 
amendment therefore represents a minor change to the approved development and is not expected to 
result in any additional significant operational impacts beyond those previously assessed. 

With the implementation of the mitigation measures contained within the approved EA, EMpr and this 
report, all identified impacts are expected to remain of Low significance, with no anticipated loss of 
irreplaceable aquatic resources or long-term deterioration in the ecological functioning of the Kingna 
River. 

The No-Go alternative would result in the continued disturbance of the existing environment and would 
not realise the environmental benefits associated with the formalisation of stormwater infrastructure, the 
relocation of informal dwellings from the floodline, or the rehabilitation of disturbed areas adjacent to the 
Kingna River. 

The proposed amendment is therefore considered environmentally acceptable from an aquatic 
biodiversity perspective, subject to the implementation of the recommended mitigation and 
management measures contained within this report, the approved EA and the EMPr. 
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Annexure A: DWS RISK ASSESSMENT 
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Annexure B: Methodology 

Riparian Area Delineation 

Riparian areas were identified using the method described in the DWAF, (2008) Updated Manual 
for the Identification and Delineation of Wetlands and Riparian Areas. This method is the 
accepted best practice method for identifying and delineating riparian areas in South Africa and 
its use is required by GN 509. The method makes use of four key field indicators (refer to Box 1): 

Four indicators of riparian areas as described in DWAF (2008) 

1. The position in the landscape – riparian areas are only likely to develop on valley bottom 
landscape units. 

2. The soil form – Riparian areas are often (but not always) associated with alluvial soils and 
recently deposited material. 

3. Topography associated with riparian areas – riparian areas may have clearly identifiable 
banks associated with alluvial deposited material adjacent to the active channel. 

4. The presence of aquatic vegetation communities. 

The identification of riparian areas relies heavily on vegetative indicators. Using vegetation, the 
outer boundary of a riparian area can be defined as the point where a distinctive change occurs 
in the:  

- species composition relative to the adjacent terrestrial area; and  

- physical structure, such as vigour or robustness of growth forms of species like that of 
adjacent terrestrial areas. Growth form refers to the health, compactness, crowding, size, 
structure and/or numbers of individual plants. 

In addition to indicators of structural differences in vegetation, indicator species themselves can 
be used to denote riparian areas. Riparian plant species classification categories are as follows: 

- Obligate riparian species occur almost exclusively in the riparian zone (> 90% probability) 

Preferential riparian species are preferentially, but not exclusively, found in the riparian 
zone (>75% probability). Preferential riparian species may harden to drought conditions 
but will always indicate sites with increased moisture availability. 

Watercourse Classification 

The Ollis et al (2013) Classification System for Wetlands and Other Aquatic Ecosystems in South 
Africa, as used in this assessment, is a tiered structured classification system that provides a 
uniform description of wetland types based on their hydrogeomorphic characteristics:  
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Habitat Integrity Assessment 

The Index of Habitat Integrity (IHI) assessment is a tool used to assess the habitat integrity of a 
river based on the intensity and extent of anthropogenic disturbances that impact both the 
instream and riparian habitat. The assessment of habitat integrity is based on an interpretation 
of the deviation from the reference condition (Kleynhans et al., 2008). The disturbances assessed 
include abiotic factors such as water abstraction, weirs, dams, pollution and the dumping or 
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rubble and biotic factors such as the presence of alien plants and aquatic animals which modify 
habitat (Kleynhans, 1996). These changes are all related and interpreted in terms of modification 
of the drivers of the system, namely hydrology, geomorphology, and physico-chemical 
conditions and how these changes would impact on the natural riverine habitats. The severity 
of each of these impacts is assessed, using scores as a measure of impact (Table A). 
Descriptions of each criterion are provided to assist with the assessment (Table B). 

Table A: Scoring procedures used to determine the Index of Habitat Integrity.  

IMPACT CLASS DESCRIPTION SCORE 

None 
No discernible impact or the modification is located in such a way that it 
has no impact on habitat quality, diversity, size and variability. 

0 

Small 
The modification is limited to very few localities and the impact on habitat 
quality, diversity, size, and variability is limited. 

1 – 5 

Moderate 
The modification is present at a small number of localities and the impact 
on habitat quality, diversity, size, and variability are fairly limited. 

6 - 10 

Large 
The modification is generally present with a clearly detrimental impact 
on habitat quality, diversity, size, and variability. Large areas are, however, 
not affected. 

11 -15 

Serious 
The modification is frequently present and the habitat quality, diversity, 
size and variability in almost the whole of the defined area affected. Only 
small areas are not influenced. 

16 – 20 

Critical 
The modification is present overall with a high intensity. The habitat 
quality, diversity, size and variability in almost the whole of the defined 
section are influenced detrimentally. 

21 – 25 

 

Table B:  Descriptions of criteria used in the IHI assessments (Kleynhans, 1996).  

CRITERION DESCRIPTION 

Water abstraction 

Direct abstraction from within the specified river/river reach as well as upstream 
(including tributaries) must be considered (excludes indirect abstraction by for 
example exotic vegetation). The presence of any of the following can be used as 
an indication of abstraction: cultivated lands, water pumps, canals, pipelines, 
cities, towns, settlements, mines, impoundments, weirs, industries. Water 
abstraction has a direct impact on habitat type, abundance, and size; is 
implicated in flow, bed, channel and water quality characteristics; and riparian 
vegetation may be influenced by a decrease in water quantity.  

Extent of inundation 

Destruction of instream habitat (e.g. riffle, rapid) and riparian zone habitat 
through submerging with water by, for example, construction of an in-channel 
impoundment such as a dam or weir. Leads to a reduction in habitat available 
to aquatic fauna and may obstruct movement of aquatic fauna; influences 
water quality and sediment transport. 

Water quality 

The following aspects should be considered: untreated sewage, urban and 
industrial runoff, agricultural runoff, mining effluent, effects of impoundments. 
Ranking may be based on direct measurements or indirectly via observation of 
agricultural activities, human settlements, and industrial activities in the area. 
Water quality is aggravated by a decrease in the volume of water during low or 
no flow conditions.  

Flow modification 
This relates to the consequence of abstraction or regulation by impoundments. 
Changes in temporal and spatial characteristics of flow such as an increase in 
duration of low flow season can have an impact on habitat attributes, resulting 
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CRITERION DESCRIPTION 

in low availability of certain habitat types or water at the start of the breeding, 
flowering, or growing season.  

Bed modification 

This is regarded as the result of increased input of sediment from the catchment 
or a decrease in the ability of the river to transport sediment. The effect is a 
reduction in the quality of habitat for biota. Indirect indications of sedimentation 
are stream bank and catchment erosion. Purposeful alteration of the stream bed, 
e.g. the removal of rapids for navigation is also included. Extensive algal growth 
is also considered to be bed modification.  

Channel 
modification 

This may be the result of a change in flow which alters channel characteristics 
causing a change in instream and riparian habitat. Purposeful channel 
modification to improve drainage is also included.  

Presence of exotic 
aquatic fauna 

The disturbance of the stream bottom during exotic fish feeding may influence, 
for example, the water quality and lead to increased turbidity. This leads to a 
change in habitat quality.  

Presence of exotic 
macrophytes 

Exotic macrophytes may alter habitat by obstruction of flow and may influence 
water quality. Consider the extent of infestation over instream area by exotic 
macrophytes, the species involved and its invasive abilities.  

Solid Waste 
disposal 

The amount and type of waste present in and on the banks of a river (e.g. litter, 
building rubble) is an obvious indicator of external influences on stream and a 
general indication of the misuse and mismanagement of the river.  

Decrease of 
indigenous 
vegetation from 
the riparian zone 

This refers to physical removal of indigenous vegetation for farming, firewood, 
and overgrazing. Impairment of the riparian buffer zone may lead to movement 
of sediment and other catchment runoff products (e.g. nutrients) into the river.  

Exotic vegetation 
encroachment 

This excludes natural vegetation due to vigorous growth, causing bank instability 
and decreasing the buffering function of the riparian zone. Encroachment of 
exotic vegetation leads to changes in the quality and proportion of natural 
allochthonous organic matter input and diversity of the riparian zone habitat is 
reduced.  

Bank erosion A decrease in bank stability will cause sedimentation and possible collapse of 
the riverbank resulting in a loss or modification of both instream and riparian 
habitats. Increased erosion can be the result of natural vegetation removal, 
overgrazing or encroachment of exotic vegetation. 

The score that has been allocated to an impact is then moderated by a weighting system, 
devised by Kleynhans (1996). Assignment of weights is based on the perceived relative threat of 
the impact to the habitat integrity of a riverine ecosystem. The total score for each impact is 
equal to the assigned score multiplied by the weight of that impact (Table C). 
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Table C: Weights assigned to each criterion 

INSTREAM CRITERION WGT RIPARIAN ZONE CRITERION WGT 

Water abstraction 14 Water abstraction 13 

Extent of inundation 10 Extent of inundation 11 

Water quality 14 Water quality 13 

Flow modification 7 Flow modification 7 

Bed modification 13 Channel modification 12 

Channel modification 13 Indigenous vegetation removal 13 

Presence of exotic macrophytes 9 Exotic vegetation encroachment 12 

Presence of exotic fauna 8 Bank erosion 14 

Solid waste disposal 6   

Based on the relative weights of the criteria, the impacts of each criterion are estimated as 
follows:  

Rating for the criterion /maximum value (25) x the weight (percent). 

The estimated impacts of all criteria calculated in this way are summed, expressed as a 
percentage, and subtracted from 100 to arrive at a present status score for the instream and 
riparian components, respectively. The Index of Habitat Integrity scores (%) for the instream and 
riparian zone components are then used to place these two components into a specific class. 
These classes are indicated in Table D. The assessment method in determining the severity of 
modifications to habitat integrity is a largely field-based site assessment, supplemented with 
information from aerial photographs (google earth images). 

Table D: IHI classes and their description 

CLASS DESCRIPTION  SCORE (%) 
A Unmodified, natural.  90 – 100 

B 
Largely natural with few modifications. A small change in natural habitats 
and biota may have taken place, but the assumption is that ecosystem 
functioning is essentially unchanged.  

80 - 89 

C 
Moderately modified. A loss or change in natural habitat and biota has 
occurred, but basic ecosystem functioning appears predominately 
unchanged.  

60 – 79 

D 
Largely modified. A loss of natural habitat and biota and a reduction in basic 
ecosystem functioning is assumed to have occurred.  40 – 59 

E 
Seriously modified. The loss of natural habitat, biota and ecosystem 
functioning is extensive.  20 – 39 

F 
Modifications have reached a critical level and there has been an almost 
complete loss of natural habitat and biota. In the worst cases, the basic 
ecosystem functioning has been destroyed. 

0 - 19 
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Ecosystem Service Assessment 

WET-EcoServices Version 2 (Kotze et al., 2021) is a structured and rapid field-based evaluation 
tool designed to assess the wetlands and riparian areas ecosystem services based on their 
Hydrogeomorphic (HGM) unit. The tool accounts for 16 ecosystem services which are derived 
from regulating (e.g., flood attenuation), provisioning (e.g., water supply), supporting (e.g., 
biodiversity maintenance), and cultural (e.g., tourism and recreation) services. The tool 
evaluates the scale of ecosystem services supplied (in terms of a score out of 4 per service) 
relative to other wetlands and riparian areas and furthermore compares the scale of service 
supply to the demand for each service. The scores are divided into seven categories as per Table 
E. The tool offers two levels of assessment, namely Level 1 (a rapid desktop assessment) and 
Level 2 (a detailed field-based indicator assessment). Level 1 is designed for conducting rapid 
desktop assessments of many wetlands and riparian areas across provincial and national 
scales. Ratings are assigned based on the Hydrogeomorphic unit of the wetland. Level 2 is 
designed for conducting robust in-field assessments of ecosystem services for respective 
wetland types and/or riparian areas. The level 2 Ecosystem Service assessment was applied to 
a riparian area in this case.   

Table E:  Ecosystem Services Importance Categories Scores as defined in WET-EcoServices Version 2 
(Kotze et al. 2020). 

Importance Category Description 

Very Low 0-0.79 The importance of services supplied is very low relative to that 
supplied by other wetlands. 

Low 0.8 – 1.29 The importance of services supplied is low relative to that supplied 
by other wetlands. 

Moderately-Low 1.3 – 1.69 The importance of services supplied is moderately-low relative to 
that supplied by other wetlands. 

Moderate 1.7 – 2.29 The importance of services supplied is moderate relative to that 
supplied by other wetlands. 

Moderately-High 2.3 – 2.69 The importance of services supplied is moderately-high relative to 
that supplied by other wetlands.   

High 2.7 – 3.19 The importance of services supplied is high relative to that supplied 
by other wetlands. 

Very High 3.2 - 4.0 The importance of services supplied is very high relative to that 
supplied by other wetlands.   



Aquatic Biodiversity Impact Assessment |  Montagu SW Culvert | Page 51 of 53 

 

   
Delta Ecology | kimberley@deltaecologists.com | +27 74 295 8815 

Recommended Ecological Category 

The method for determining the Recommended Ecological Category (REC) for water resources 
is described in Rountree et al. (2013). The objective of the REC is to define the management 
objective for wetlands and does so in accordance with the following rules:  

• A wetland within PES Category A (unmodified) cannot be rehabilitated. The management 
objective will therefore always be to maintain the existing PES Category.  

• A wetland within PES Category B, C or D with a “Low-marginal” or “Moderate” EIS score 
must also be maintained in the pre-development PES category.  

• A wetland within PES Category B, C or D with a “High” or “Very High” EIS score must, where 
practically possible, be rehabilitated to a PES category that is one higher than the pre-
development category. E.g. a wetland with a pre-development PES score of C and a 
“High” EIS score must be rehabilitated to a PES category B. Where this is not practically 
possible, maintenance of the pre-development PES category will be the management 
objective.  

• PES Categories E or F are considered unsuitable and always require rehabilitation to a PES 
Category D. 

Impact Assessment 

Impact assessment methodologies are based on qualitative ratings of the various factors and 
represent a standardised method for presenting a substantiated specialist opinion regarding the 
significance of a particular class of impact. Delta Ecology has developed a rapid numerical impact 
assessment methodology, applied in this report, that incorporates a range of factors commonly 
assessed to which numerical values from 1 to 5 are assigned to each rating category. Six primary 
factors are used to determine Consequence, and two primary factors are used to determine 
Probability. These two secondary factors are used to determine Impact Significance for each 
identified impact. Consequence, Probability, and Impact Significance are determined by a set of 
formulae which incorporate weightings for each primary and secondary factor.  

The weightings for each factor were determined by application of the formulae to over 50 pre-
existing ecological impact assessments. These assessments employed other methodologies and 
were accepted by the relevant environmental authorities. These assessments were primarily from 
reports drafted by Delta Ecology staff during previous employment but also included unrelated 
ecological impact assessments freely available on the internet. The weighting system has therefore 
been derived as a means of real-world formula calibration rather than by logic alone. The final 
methodology achieves impact significance ratings that are consistently in line with industry 
standards.  

Key elements of the approach include a detailed description of the nature of the impact and of the 
proposed mitigation measures, assessment of each factor for both the “with mitigation” and 
“without mitigation” scenarios and includes the provision of a rationale for each rating where 
appropriate. The resulting impact significance ratings may be adjusted, if necessary, in accordance 
with specialist opinion, given adequate motivation for the deviation from the standard methodology.  

The various factors, formulae and weightings are provided in the table below:  

Scoring of impacts 
Factor Weighting Score Description/Rating 

Consequence 8  
Intensity 4 1 Very Low / Non-harmful 
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2 Low / Slightly Harmful 
3 Medium / Harmful 
4 High / Very Harmful 
5 Very High / Disastrous 

Duration 1 

1 Up to 1 month 
2 1 month to 1 year 
3 One year to 5 years 
4 5 to 20 years  
5 Beyond 20 years / Permanent 

Spatial scale/extent 3 

1 Limited to project site 
2 Limited to local catchment 
3 Multiple local catchments 
4 Limited to quaternary catchment 
5 Regional, National, International 

Reversibility 1 

1 Passive restoration / High likelihood of success 

2 
Low-cost rehabilitation / Moderately high 
likelihood of success 

3 Moderate cost / Moderate likelihood of success 
4 High cost / Low likelihood of success 
5 Very high cost / Very low likelihood of success 

Loss of 
irreplaceable 

resources 
1 

1 None 
2 Low 
3 Medium 
4 High 
5 Very High 

Cumulative Impact 1 

1 Very Low 
2 Low 
3 Medium 
4 High 
5 Very High 

Probability  2  

Frequency of the 
activity 

1 

1 Once off activity / less than once in 20 years 
2 5 to 20 years  
3 1 to 5 years 
4 Monthly to annually 
5 Weekly to Monthly 

Likelihood of the 
Incident / Impact 
occurring 

1 

1 Highly unlikely 
2 Unlikely 
3 Possible 
4 Likely 
5 Definite 

Consequence = (Intensity x 4) + Duration + (Extent x 3) + Reversibility + Loss of Irreplaceable 
Resources + Cumulative Impact) / 11 

Probability = (Frequency + Probability) / 2 OR = 5 where likelihood is definite 
Impact Significance = (Consequence x 8) + (Likelihood x 2) / 10 

Impact Significance Categories 
0 - 1.5 Very Low 

1.6 - 2.5 Low 
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2.6 - 3.5 Medium 
3.6 - 4.5 High 

4.5 and above Very High 
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