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Copyright 

All intellectual property rights and copyright associated with GroundTruth’s services are 

reserved and project deliverables1 may not be modified or incorporated into subsequent 

reports, in any form or by any means, without the written consent of the author/s. Similarly, 

this report should be appropriately referenced if the results, recommendations or conclusions 

stated in this report are used in subsequent documentation.  Should this report form a 

component of an overarching study, it is GroundTruth’s preference that this report be 

included in its entirety as a separate section or annexure/appendix to the main report. 

 

Indemnity 

The project deliverables, including the reported results, comments, recommendations and 

conclusions, are based on the author’s professional knowledge as well as available 

information.  The study is based on assessment techniques and investigations that are 

limited by time and budgetary constraints applicable to the type and level of survey 

undertaken.  GroundTruth therefore reserves the right to modify aspects of the project 

deliverables if and when new/additional information may become available from research or 

further work in the applicable field of practice, or pertaining to this study.  

 

GroundTruth exercises reasonable skill, care and diligence in the provision of services, 

however, GroundTruth accepts no liability or consequential liability for the use of the 

supplied project deliverables (in part or in whole) and any information or material contained 

therein.  The client, including their agents, by receiving these deliverables indemnifies 

GroundTruth (including its members, employees and sub-consultants) against any actions, 

claims, demands, losses, liabilities, costs, damages and expenses arising directly or 

indirectly from or in connection with services rendered, directly or indirectly by GroundTruth. 

  

                                                
1Project deliverables (including electronic copies) comprise inter alia: reports, maps, assessment and monitoring data, GIS 

shapefiles, and photographs. 
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1 INTRODUCTION 

Local, regional and national regulatory bodies, such as the Departments of Water Affairs 

(DWA) and Agriculture and Environmental Affairs (DAEA), have adopted legislation, policies 

and guidelines that regulate the use of freshwater ecosystems to protect and maintain these 

systems’ benefits and services to society and the natural environment.  In accordance with 

national legislation, proposed developments should identify the extent of freshwater 

ecosystems onsite and avoid these systems as far as possible.  However, should the 

destruction of freshwater ecosystems be unavoidable, appropriate impact mitigation 

measures must be implemented.   

 

GroundTruth Water, Wetlands and Environmental Engineering (GroundTruth) was appointed 

by GCS (Pty) Ltd. to assess the freshwater ecosystems within the Rohill Business Estate 

site, which is located north in eThekwini Municipality, KwaZulu-Natal (KZN) (Figure 1-1).  

This study includes an assessment of the freshwater ecosystems for the current and post-

development scenarios (Figure 1-2) and was informed by the original delineation study 

undertaken by SiVEST in 2012.   

 

 
Figure 1-1 Rohill Business Estate study site location 

  



Rohill Business Estate  

Freshwater Ecosystem Assessment 2014 

 

©  GroundTruth  Page 2 

  

 
Figure 1-2 Overview of the proposed development layout for the Rohill Business Estate 

(Supplied by GCS) 
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2 STUDY SITE 

The following section provides an overview of the study site, focusing on the regional 

context, climate, river characteristics and wetland types.   

 

2.1 Regional context 

South Africa is a semi-arid country, and thus freshwater ecosystems, wetlands and rivers, 

are important features within the landscape as they provide ecosystem services directly 

related to water quantity and quality.   

 

Approximately 300’000ha of wetlands or 2.4% of South Africa’s surface area remain.  It is 

estimated that over 50% of South Africa’s wetlands have been lost (Kotze et al., 1995), and 

of the remaining systems, 48% are classified as critically endangered (Nel & Driver, 2012).  

Within the KwaZulu-Natal region, wetlands have been subjected to high levels of 

modification and destruction (Kotze et al., 1995; Macfarlane et al., 2012).  The factors 

contributing towards the degradation of the systems vary greatly, but the predominant 

impacts include urbanisation, abstraction, dams, cultivation, drainage and over-grazing.  The 

loss of wetland habitat within KwaZulu-Natal is considered to be of concern due to the value 

of wetlands in terms of contributions towards water quantity and quality, supporting unique 

biological diversity and other ecosystem services (Kotze et al., 2007).  Taking into 

consideration the above-mentioned degradation of wetland ecosystems, it is important that 

the proposed development attempt to maintain the current levels of ecosystem service 

delivery, and where possible, enhance the systems’ ability to supply these benefits and 

services.   

 

The ‘State of Rivers’ (SoR) survey by eThekwini Municipality (2007) showed that a number 

of the rivers, 17 of the 59 systems sampled, in the eThekwini Municipality are in poor 

condition i.e. habitat diversity and availability have declined; mostly only tolerant species 

present; species present are often diseased; population dynamics have been disrupted 

(Kleynhans and Louw, 2008).  The predominant impacts on the rivers include solid waste or 

litter, discharge from Waste Water Treatment Works, sewage infrastructure and road 

infrastructure.  The Rohill Business Estate is located within the greater catchment of the 

uMhlangane River, which drains a large area of Inanda, KwaMashu and Ntuzuma, and flows 

directly into the uMngeni River upstream of the ‘Blue Lagoon’ estuary.  The SoR identifies 

the Piesangs/uMhlangane Rivers as generally being in a poor condition with poor water 

quality, and illegal dumping being major impacts on the system, and calls for the improved 

management of these systems and their catchments to address the major impacts on the 

rivers. 

 

2.2 Climate 

The study area falls within the U20M quaternary catchment, as defined by Midgley et al. 

(1994).  The Mean Annual Precipitation (MAP) for U20M is 922.8mm and Potential 

Evapotranspiration (PET) is 1644.6mm (Schulze, 2007), which suggests that the wetlands 

within the catchment would have a Moderately Low sensitivity (Macfarlane et al., 2007) to 

hydrological impacts within the catchment.   
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2.3 Vegetation types 

Under natural conditions the surrounding landscape and study site would have been 

characterised by particular vegetation types.  The historical dominant vegetation type 

present would have been the KwaZulu-Natal Coastal Belt (CB3), which falls under the Indian 

Ocean Coastal Belt (CB) Group 2 bioregion (Nel et al., 2011; Mucina and Rutherford, 2006).  

The vegetation type has been classified as ‘endangered’, with less than 0.6% receiving 

formal protection.  Of the remaining 50% only a small percentage is statutorily protected in 

reserves including Ngoye, Mbumbazi and Vernon Crookes Nature Reserves.  This 

vegetation type expands from Mtunzini along the north coast of KwaZulu-Natal to Port 

Edward in the south, and commonly occurs at altitudes of 20-450m above sea level.  The 

greatest threat to this vegetation type has been agriculture, urbanization and the 

construction of roads (Mucina and Rutherford, 2006). 

 

2.4 Wetland classification 

To allow for the differentiation between wetland systems and the prioritisation of systems 

either for conservation or management purposes, the wetlands were classified in 

accordance with the South African National Biodiversity Institute’s (SANBI) wetland 

classification system (Table 2-1).  However, for the purpose of assessing the 

hydrogeomorphic (HGM) units, Kotze et al. (2007) was used to classify the wetland systems 

into HGM units (Appendix 1) rather than Level 4 of the SANBI system.  The HGM unit types 

defined by Kotze et al. (2007) differ from SANBI (2009), with the river classification being 

excluded and flat wetlands being grouped with the depression wetlands.  The wetland 

systems within the study site are unchannelled valley-bottom and hillslope seepage wetlands 

(Table 2-1).   

 
Table 2-1 A description of the onsite wetlands based on the SANBI classification and Kotze et 

al. 2007. 

System 

(Level 1) 

Bioregion 

(Level 2) 

Landscape 

Unit 

(Level 3) 

HGM Unit 

(Level 4) 

Description of HGM Units 

(Kotze et al, 2007) 

Inland 

systems 

Indian 

Ocean 

Coastal Belt 

(CB) 

Bioregion 

Slope and 

Valley 

Floor 

landscape 

units 

Valley-bottom 

Unchannelled Valley-bottom areas with no 

clearly defined stream channel 

usually gently sloped and 

characterised by alluvial 

sediment deposition, generally 

leading to a net accumulation of 

sediment.  Water inputs mainly 

from channel entering the 

wetland and also from adjacent 

slopes. 
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System 

(Level 1) 

Bioregion 

(Level 2) 

Landscape 

Unit 

(Level 3) 

HGM Unit 

(Level 4) 

Description of HGM Units 

(Kotze et al, 2007) 

Seepage 

Hillslope seepage  Slopes on hillsides, which are 

characterised by the colluvial 

(transported by gravity) 

movement of materials.  Water 

inputs are mainly from sub-

surface flow and outflow is 

usually via a well-defined 

stream channel connecting the 

area directly to a stream 

channel.  

 

2.5 Threat status of the wetlands 

The wetland types fall within the Indian Ocean Coastal Belt (CB) bioregion, as described in 

Section 2.3.  Based on the wetlands and vegetation types, and the level of protection these 

systems receive, the ecosystem threat status can be assessed (Nel et al., 2011).  Table 2-2 

depicts the HGM units found within the study site and the corresponding threat status. 

 

Table 2-2 HGM units classified according to their threat status and level of protection 

(adapted from Nel et al., 2011 and Macfarlane et al., 2012b) 

Wetland Type (WT) /  

HGM Unit 

Ecosystem Threat 

Status (ETS) per WT 

Level of Protection 

(WT) 

ETS per Wetland 

Vegetation Group 

Unchannelled valley-

bottom wetland 

Critically endangered 

(CR) 

Poorly Protected (PP) CR 

Seepage wetland CR Not Protected (NP) CR 

 

For the identified wetland vegetation groups the ecosystem threat status is considered to be 

‘critically endangered’.  This is mostly related to minimal protection the vegetation unit 

receives and the level of transformation that has occurred, as is evident within the study site.   

 

2.6 National Freshwater Ecosystem Priority Areas 

The National Freshwater Ecosystem Priority Areas (NFEPA) is a tool developed to assist in 

the conservation and sustainable use of South Africa’s freshwater ecosystems, including 

rivers, wetlands and estuaries.  Nel et al. (2011) classified the freshwater ecosystems 

according to their Present Ecological State ‘AB’, ‘C’, and ‘DEF’ or ‘Z’ (Table 2-3).  
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Table 2-3 Description of NFEPA wetland condition categories  

(Nel et al., 2011) 

PES 

equivalent 

NFEPA 

condition 

Description % of total national 

wetland area* 

Natural or 

Good 

AB Percentage natural land cover ≥ 75% 47 

Moderatel

y modified 

C Percentage natural land cover 25-75% 18 

Heavily to 

critically 

modified 

DEF Riverine wetland associated with a D, E, F or Z 

ecological category river 

2 

Z1 Wetland overlaps with a 1:50 000 ‘artificial’ inland 

water body from the Department of Land Affairs: 

Chief Directorate of Surveys and Mapping (2005-

2007) 

7 

Z2 Majority of the wetland unit is classified as ‘artificial’ 

in the wetland locality GIS layer 

4 

Z3 Percentage natural land cover ≤ 25% 20 

*this percentage excludes unmapped wetlands, including those that have been irreversibly lost 

 

According to the available NFEPA coverage, none of the freshwater ecosystems onsite were 

classified as NFEPA systems, most likely due to their altered nature.  However, downstream 

of the study site wetland systems have been classified as NFEPA systems based on their 

proximity to other systems and being located within 500m of a threatened waterbird point.   
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Figure 2-1 Overview of NFEPA systems within the broader landscape 
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3 STUDY TEAM 

Due to the nature of the study, the project team included personnel with experience in 

assessing wetland and river ecosystems (Table 3-1). 

 

Table 3-1 Team members, roles, experience levels and qualifications 

Practitioner Role in the Study Experience Levels Qualifications 

Craig Cowden  Project management 

and oversight; 

 Conducting infield 

assessment of the 

wetland habitat; 

 Review of the wetland 

assessments; and 

 Review of the project 

report. 

14 years’ experience, with 

input into various wetland 

studies, including: 

 Delineation;  

 Assessments;  

 Rehabilitation 

planning; and  

 Mitigation & offset 

requirements. 

B.Sc. (Agric) 

Pr.Sci.Nat - 

Ecology 

Fiona Eggers  Conducting the infield 

assessment of the 

wetland habitat; 

 Review of the wetland 

assessments; and 

 Compilation of the 

project report. 

3 years’ of experience with 

input into various wetland 

studies: 

 Delineation;  

 Assessments;  

 Rehabilitation 

planning; and 

 Mitigation & offset 

requirements. 

M.Sc. (Botany) 

Scott Haworth  GIS mapping 

 Conducting the infield 

assessment of the 

wetland habitat; 

 Conducting the 

wetland assessments; 

and 

 Compilation of the 

project report. 

1 years’ experience, with 

involvement in wetland 

delineation studies. 

B.Soc.Sci. 

(Hons) – 

Geography 

and 

Environmental 

Management 

Andrew De Villiers  Review of the 

assessment of the 

riparian habitat; and 

 Compilation and 

review of the project 

report. 

3 years’ experience, with 

input into various riparian 

studies, including: 

 Ecological Reserve 

determination; 

 Present Ecological 

State 

assessments; 

 Ecological 

Importance and 

Sensitivity; 

 EcoStatus 

modelling; 

 Biomonitoring; and 

 Aquatic relative 

risk modelling. 

M.Sc. 

(Environmental 

Science) 
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Practitioner Role in the Study Experience Levels Qualifications 

Juan Tedder  Conducting the infield 

assessment of the 

riparian habitat. 

6 years’ experience, with 

input into various riparian 

studies, including: 

 River water quality; 

 Aquatic ecosystem 

health; and  

 Index of Habitat 

Integrity assessments. 

B.Sc. 

(Ecology) 

Mohammad Desai  Conducting the infield 

assessment of the 

riparian habitat; 

 Conducting the 

riparian assessments; 

and 

 Compilation of the 

project report. 

2 years’ experience, with 

input into various riparian 

studies, including: 

 Present Ecological 

State 

assessments; 

 Ecological 

Importance and 

Sensitivity 

assessments; and 

 EcoStatus 

modelling. 

 

B.Sc. (Hons) – 

Marine 

Ecology 
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4 STUDY METHODOLOGY 

The following methodology was adopted to inform the assessment of the wetland and 

riparian habitat onsite.  

 

4.1 Site visit 

The site visits were conducted on the 16th of April and the 13th of May 2014 and were 

informed by the SiVEST (2012) delineation.  The site visits served to verify the current level 

of ecological integrity and ecosystem services and importance of the wetland and riparian 

habitats.   

 

4.2 Assessment of wetland functioning and condition 

The assessment of the HGM units included the evaluation of the level of ecosystem 

functioning and ecological integrity/condition of the identified wetlands for the following 

scenarios: 

 Current scenario – based on the sites current site characteristics; 

 Post-development scenario – based on the proposed development layout as per 

Figure 1-2; 

 Preferred post-development scenario – based on the removal of portions of Platform 

D within the riparian habitat and buffer zones (refer to Scenario 2 under Section 

4.3.4) and the conversion of the proposed Platform E to open space (inclusive of the 

appropriate rehabilitation of the HGM units and quarry within this area) so as to avoid 

residual impacts onsite.  

 

4.2.1 Assessment of wetland functioning 

At the outset of the assessment, the wetland systems identified during the original 

delineation study were classified as specific HGM units.  To quantify the level of functioning 

of the wetland systems, and to highlight their relative importance in providing ecosystem 

benefits and services at a landscape level, a WET-EcoServices (Kotze et al., 2007) 

assessment was performed for each HGM unit.  The WET-EcoServices assessment 

technique focuses on assessing the extent to which a benefit is being supplied by the 

wetland habitat, based on both: 

 The opportunity for the wetland to provide the benefits; and 

 The effectiveness of the particular wetland in providing the benefit. 

 

Ecosystem services, which include direct and indirect benefits to society and the surrounding 

landscape, were assessed by rating various characteristics of the wetlands and their 

surrounding catchment, based on the following scale: 

 Low (0); 

 Moderately Low (1); 

 Intermediate (2); 

 Moderately High (3); and  

 High (4)  
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The scores obtained from these ratings for the wetland HGM units were then incorporated 

into WET-EcoServices scores for each of the fifteen ecosystem services (Table 4-1): 

Table 4-1 Ecosystem services supplied by wetlands  

(Kotze et al., 2007, p14) 

E
c
o

s
y
s
te

m
 s

e
rv

ic
e
s
 s

u
p

p
li
e
d

 b
y
 w

e
tl

a
n

d
s

 

In
d

ir
e
c
t 

b
e
n

e
fi

ts
 

R
e
g

u
la

ti
n

g
 a

n
d

 s
u

p
p

o
rt

in
g

 b
e
n

e
fi

ts
 

Flood attenuation The spreading out and slowing down of floodwaters in 

the wetland, thereby reducing the severity of floods 

downstream 

Stream flow regulation Sustaining stream flow during low flow periods 

W
a
te

r 
q
u
a

lit
y
 e

n
h
a
n
c
e

m
e
n

t 

b
e
n
e

fi
ts

 

Sediment trapping The trapping and retention in the wetland of sediment 

carried by runoff waters 

Phosphate 

assimilation 

Removal by the wetland of phosphates carried by 

runoff waters 

Nitrate 

assimilation 

Removal by the wetland of nitrates carried by runoff 

waters 

Toxicant 

assimilation 

Removal by the wetland of toxicants (e.g. metals, 

biocides and salts) carried by runoff waters 

Erosion control Controlling of erosion at the wetland site, principally 

through the protection provided by vegetation 

Carbon storage The trapping of carbon by the wetland, principally as 

soil organic matter 

D
ir

e
c
t 

b
e
n

e
fi

ts
 

Biodiversity maintenance 

Through the provision of habitat and maintenance of 

natural process by the wetland, a contribution is made 

to maintaining biodiversity 

P
ro

v
is

io
n

in
g

 

b
e
n

e
fi

ts
 

Provision of water for 

human use 

The provision of water extracted directly from the 

wetland for domestic, agricultural or other purposes 

Provision of harvestable 

resources 

The provision of natural resources from the wetland, 

including livestock grazing, craft plants, fish, etc. 

Provision of cultivated 

foods 

The provision of areas in the wetland favourable for 

the cultivation of foods 

C
u

lt
u

ra
l 
b

e
n

e
fi

ts
 Cultural heritage Places of special cultural significance in the wetland, 

e.g. for baptism or gathering of culturally significant 

plants 

Tourism and recreation Sites of value for tourism and recreation in the 

wetland, often associated with scenic beauty and 

abundant birdlife 

Education and research Sites of value in the wetland for education or research 

 
While Wet-EcoServices assists in identifying the importance and sensitivity of specific 

wetlands, it is recognised as having limitations in terms of: 

 Quantifying specific impacts linked to development or changes within the landscape; 

and 

 Accounting for the size of the wetland and ecosystem services strongly associated 

with the size of the systems.  

 
4.2.2 Assessment of wetland condition/integrity  

To determine the level of ecological integrity, WET-Health (MacFarlane et al., 2007) 

assessments were performed for the HGM units within the site.  The WET-Health 
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assessment technique gives an indication of the deviation of the systems from the wetlands’ 

natural reference condition for the following biophysical drivers: 

 Hydrology - defined as the distribution and movement of water through a wetland and 

its soils; 

 Geomorphology - defined as the distribution and retention patterns of sediment within 

the wetland; and  

 Vegetation - defined as the vegetation structural and compositional state.  

 

The impacts on the wetlands, determined by features of the wetlands and their catchments, 

were scored based on the impact scores and then represented as Present State Categories 

as outlined in WET-Health (Table 4-2). 

 

Table 4-2 Impact scores and present state categories for describing the integrity of wetlands 

(MacFarlane et al., 2007) 

Impact 

Category 
Description 

Impact 

Score 

Range 

(0-10) 

Present 

State 

Category 

None Unmodified, natural. 0-0.9 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. 

1-1.9 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. 

2-3.9 C 

Large 
Largely modified. A large change in ecosystem processes and 

loss of natural habitat and biota has occurred. 
4-5.9 D 

Serious 

The change in ecosystem processes and loss of natural habitat 

and biota is great but some remaining natural habitat features 

are still recognizable. 

6-7.9 E 

Critical 

Modifications have reached a critical level and the ecosystem 

processes have been modified completely with an almost 

complete loss of natural habitat and biota. 

8-10 F 

 

The scores for hydrology, geomorphology and vegetation were simplified into a composite 

impact score, using the predetermined ratio of 3:2:2 (MacFarlane et al, 2007), respectively 

for the three components.  The composite impact score was used to derive a health score 

that then provided the basis for the calculation of hectare equivalents (also referred to as 

functional area), which can be described as the health of the wetlands’ expressed as an 

area.  Cowden & Kotze (2007) make use of a simple example to explain the concept of 

hectare equivalents conceptually illustrated in Box 4-1. 
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Box 4-1. Example of the use of hectare equivalents to represent changes in wetland health. 

 

The assessment of wetland health is based on comparisons to a reference state i.e. where the 

wetland’s health is unmodified and the functional area of wetland is equivalent to the full extent of the 

system.  For example, if the health of a 50ha wetland is 100% (Present State Category=A) this 

equates to 50 hectare equivalents.  In many instances the current scenario for a particular system 

reflects some form of historical degradation.  If the abovementioned wetland was seriously degraded, 

the health would be reduced from the reference state to 25% (reflecting a wetland health score of 2.5); 

a drop in hectare equivalents from 50 to 12.5 (50ha x 0.25) hectare equivalents would be recorded.  

The following would therefore be expected if the wetland in the above scenario was subject to the 

following two future options:  

a) Further degradation of the wetland linked to development, with the system’s health being 

further reduced to 10% would result in a drop in hectare equivalents to 5 hectare equivalents; 

and  

b) Rehabilitation of the wetland habitat, with the system’s health being increased to 50% would 

result in a gain in hectare equivalents to 25 hectare equivalents. 

 

 

NOTE: 

The sizes of the circles are directly related to the extent of wetland habitat and functional wetland area in the 

landscape 

 

  

Reference/Pristine
(no impacts)

Present State
Category = A

Current 
Scenario

Present State
Category = E

RehabilitationFurther  Impacts

Present State
Category = D

Present State
Category = F

50 50

50 12.5

50 25

50 5
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4.3 Riparian assessments 

The Department of Water Affairs prescribed Index of Habitat Integrity (IHI) (Kleynhans et al., 

2008a) and Riparian Vegetation Response Index (VEGRAI) (Kleynhans et al., 2007) 

assessment tools were used to model the Present Ecological State (PES) of the riparian 

zone.  These assessments were then used to model the change in the ecological state of the 

riparian zone under various post-development scenarios.  The data used in the modelling 

were collected in situ and through desktop assessments of the site. 

 

4.3.1 Index of Habitat Integrity  

“Habitat integrity of a river refers to the maintenance of a balanced composition of 

physicochemical and habitat characteristics on a temporal and spatial scale that are 

comparable to the characteristics of natural habitats of the region” (Kleynhans, 1996).  The 

IHI (Kleynhans et al.; 2008a) was used to determine: 

 The Ecological Condition of the instream and riparian habitats within the study area; and 

 The effect of the proposed development on the Ecological Condition of the instream and 

riparian habitats within the study area.  

 

The habitat integrity assessment is divided into instream and riparian components and is 

based on the deviation of the present state from natural or reference conditions (Kleynhans, 

2008a).  This interpretation is formulated according to metric groups.  The model operates in 

an integrated manner, using results from the assessment of a metric within a group or the 

group itself, for the assessment of the other appropriate metric groups.  Intensity and extent 

of anthropogenic impacts on the system are recorded to interpret the change in the system 

from reference condition.  These impacts are deduced in terms of driver modifications in the 

system, particularly hydrology, geomorphology and physicochemical conditions. 

 

4.3.2 Riparian Vegetation Assessment 

Riparian vegetation at the proposed development site was assessed using the VEGRAI 

Level 3 (Kleynhans et al., 2007).  VEGRAI is designed in such a way that qualitative ratings 

translate into quantitative and defensible results.  Several metrics are used in VEGRAI to 

describe and rate riparian vegetation ecological condition.  A key component to this index is 

the reconstruction of the natural or reference state, wherein there are no anthropogenic 

influences or impacts.   

 

The reference state was conceptualised according to the protocol in Kleynhans et al. (2007).  

Level 3 VEGRAI divides the riparian habitat into two zones namely the marginal and non-

marginal zone.  The marginal zone was considered to be the wetted area around the active 

channel, and the non-marginal zone the 1: 3 year flood line.  These were assessed 

separately and weighted in terms of their contribution to the instream habitat integrity of the 

river in the reference state (Kleynhans et al., 2007).  

 

Indirect and direct anthropogenic impacts were assessed in terms of their impacts on 

vegetation cover and abundances and species composition within the site.  These drivers 
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were then removed and the resultant change in vegetation used as the conceptualised 

reference site. Each zone was assessed in terms of the intensity and extent of:  

 Vegetation removal;  

 Exotic vegetation infestation; and 

 Changes in water quantity and water quality from the reference.  

 

Additionally, changes in the cover, abundances and species composition from the natural 

state of both the woody and non-woody vegetation were assessed and scored 

independently within each zone (Kleynhans et al., 2007).  

 

4.3.3 EcoStatus  

The Ecological Condition categories of the above mentioned assessments are used to 

determine the EcoStatus of riparian systems (Table 4-3). 

 

Table 4-3 Ecological condition categories utilised to determine the ecological status of riparian 

systems 

(Kleynhans and Louw, 2008b) 

Percentage 

change 

Classification Category 

0%-10% Unmodified, natural. A 

11%-20% Largely natural with few modifications.  A small change in natural 

habitats and biota may have taken place but the ecosystem functions 

are essentially unchanged. 

B 

21%-40% Moderately modified.  Loss and change of natural habitat and biota have 

occurred, but the basic ecosystem functions are still predominantly 

unchanged. 

C 

41%-60% Largely modified.  A large loss of natural habitat, biota and basic 

ecosystem functions has occurred. 

D 

61%-80% Seriously modified.  The loss of natural habitat, biota and basic 

ecosystem functions is extensive. 

E 

81%-100% Critically modified.  Modifications have reached a critical level and the 

lotic system has been modified completely with an almost complete loss 

of natural habitat and biota. In the worst instances the basic ecosystem 

functions have been destroyed and the changes are irreversible. 

F 

 
4.3.4 Scenarios 

The model was applied to three scenarios for the riparian assessment frameworks: 

 Scenario 1 - A present-day scenario model describing the ecological condition of 

instream and riparian habitats. 

 Scenario 2 - A post-development scenario model describing the ecological instream and 

riparian habitats after development of the site and under good management that 

implements environmental best practices.  The scenario assumes that no construction 

occurs in the riparian habitat and its associated buffer zone. 

 Scenario 3 - A post-development scenario model describing the ecological instream and 

riparian habitats after development of the site as indicated in the layout plan.  The 

scenario assumes that environmental best practices are implemented.   
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5 STUDY ASSUMPTIONS AND LIMITATIONS 

Studies relating to natural ecosystems and understanding historical conditions rely on 

various assumptions, with the following assumptions being made during the assessment of 

these particular wetland systems: 

 The reference benchmark vegetation of the wetlands onsite is considered to be 

KwaZulu-Natal Coastal Belt (CB3) (Mucina and Rutherford, 2006).   

 The bioregion is considered to be Indian Ocean Coastal Belt Group 2 (CB) (Nel et al., 

2011), which has been classified as being ‘critically endangered’.   

 The extent of wetlands as determined in the delineation undertaken by SiVEST in 

2012 formed the basis for the assessment of the onsite freshwater ecosystems.  It 

should be noted that GroundTruth did not verify the extent of the freshwater 

ecosystems onsite. 

 The hectare equivalent calculations relating to functional wetland area remaining in 

the post-development landscape accounts for the entire extent of the HGM units (i.e. 

the wetland areas that extend beyond the study site).  The areas beyond the property 

boundary are assumed to remain unchanged in the post-development landscape and 

have been assessed accordingly.   

 The assessments of the wetland habitat were based on the premise that the onsite 

quarry was subject to an approved rehabilitation plan, and consequently the 

assessments of those wetland systems directly impacted by quarry activities was 

based on conditions that excluded those impacts, to determine the integrity and 

functioning of the wetland habitat for the current scenario.  

 The final proposed development layout (Figure 1-2) would retain approximately 0.93 

ha of the 1.5ha of wetland habitat and 0.96ha of the 1.39ha of riparian habitat within 

the property.  The area of freshwater ecosystems impacted by the development is 

based on the afore-mentioned layout, and therefore should the development layout 

change, the impacts on the receiving environment will also change. 

 It is assumed that the retained freshwater ecosystems within the development site 

will be appropriately rehabilitated, based on a formal freshwater ecosystem 

rehabilitation plan, compiled by a wetland/riparian ecologist and an environmental 

engineer.  The rehabilitation planning would be undertaken in accordance with the 

approach adopted by the national Working for Wetlands programme.  The wetland 

rehabilitation planning should involve consultation with GroundTruth to ensure that 

the rehabilitation activities serve to achieve the desired levels of ecosystem 

functioning and integrity.  

 The re-vegetation of retained freshwater ecosystems would include the active 

planting of a suitable mix of wetland and riparian vegetation to promote functioning 

and biodiversity.  This approach would reduce the ‘lag period’ often evident in 

wetland rehabilitation projects and facilitate the emergence of near-natural plant 

communities sooner than the time required for these communities to establish under 

natural conditions.  

 An alien plant control programme would be implemented and maintained within the 

development site. 
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 Monitoring of the freshwater ecosystem rehabilitation and management will be 

undertaken to provide assurance that the onsite mitigation of the development’s 

impacts has been achieved in the long-term.  

 Modelling the post-development scenario 3 was based on the general layout plan 

supplied by the client (Figure 1-2).  Using this layout plan, it was assumed that: 

o One attenuation dam would be constructed within the active channel; 

o Two culverts would be constructed within the active channel; 

o Platform D would be constructed within the 20m riparian buffer zone and 

across the lower portion of the riparian zone; and 

o Platform embankments would be constructed within the 20m riparian buffer 

zone. 

 

The following limitations apply to the studies undertaken for this report:  

 Due to the dense coverage of alien vegetation certain areas of the site were 

inaccessible during fieldwork.  

 The wetland assessment techniques used in this study were developed relatively 

recently and in some instances, such as highly modified/transformed systems, they 

may have shortfalls.  These techniques, however, have been compiled based on 

international best practice to apply to South African conditions, undergoing a peer-

review process during their development.  These assessment techniques should 

therefore, be seen as the most appropriate tools for wetland assessments at this 

time. 

 It should be noted that this report describes the mitigation of impacts associated with 

the development using hectare equivalents.  Whilst mitigation may be best practice 

within an international context, the implementation of such activities in South Africa is 

limited and various approaches and techniques may be considered appropriate to 

validate that “no-net-loss” is evident within the region. 

 The assessment of the wetland systems’ ecological integrity includes catchment 

conditions and it should be noted that changes in the HGM units’ catchments beyond 

those linked to the development, would have an adverse effect on the systems’ 

integrity. 

 A lack of detailed information pertaining to the construction of the development (e.g. 

details of the attenuation dam and culvert designs) was a limitation to the 

assessments.  The assessments assume hydraulic connectivity within the landscape 

through some degree of through-flow, but limited adoption of best-practise in terms 

crossing design.    
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6 STUDY RESULTS 

The results of the assessment of the wetland and riparian ecosystems within the study area 

are outlined in the following sections.   

 

6.1 Characteristics of the freshwater ecosystems 

The current extent of the freshwater ecosystems within the study site is approximately 2.9ha, 

based on the delineation study undertaken by SiVEST (2012) of which 1.5ha is classified as 

wetland habitat and the remaining 1.4ha riparian habitat.  The riparian habitat onsite is a 

tributary of the uMhlangane River and flows in a south-westerly direction.  The wetland 

habitats associated with this system are characterised by unchannelled valley bottom and 

hillslope seepage wetlands.  The remaining freshwater ecosystems within the study site 

have been classified as hillslope seepage wetlands.  The freshwater ecosystems within the 

study site are fed by both sub-surface and surface water inputs, with the latter being 

supplemented by runoff from roads.  

 

The identified freshwater ecosystems (Figure 6-1) were classified as follows: 

 One unchannelled valley bottom wetland (HGM unit 1) that is located at the head of 

the riparian system, dominated by the dense hydrophytic vegetation, although areas 

of alien invasive plant species were observed.  

 Eight hillslope seepage wetlands (HGM units 2 -9). HGM units 2 - 7 all drain towards 

the central riparian system whilst HGM units 8 and 9 flow in a southerly direction.  

These systems are currently dominated by sugarcane cultivation or secondary 

vegetation, dominated by alien invasive plant species.  

 B channel riparian habitat (Appendix 1), with the steep nature of the local 

topography strongly defining the extent of the system.  The system is largely 

dominated by alien invasive vegetation.   

 

It should be noted that although the central drainage line within the site has been classified 

and assessed as a Riparian B channel, there are areas along the length of the stream that 

are currently dominated by wetland characteristics (Figure 6-1).  The prevalence of wetland 

features in these areas is linked to artificial modifications to the system, including: 

 The addition of excess sediment from the catchment (including mining operations), 

resulting in channel infilling and promoting diffuse flows in these areas; and 

 Artificial infilling of the channel, altering the base level of the system and thereby 

promoting sediment deposition upstream of these points.   
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Figure 6-1 Current extent and nature of the freshwater ecosystems within the site. 

 

6.2 Assessment results of wetland functioning and condition 

The results of the assessments of the identified wetland ecosystems are outlined in the 

following sections.  

 

6.2.1 Wetland functioning assessment results  

The general features of the HGM units were assessed in terms of the ecosystem functioning 

at a landscape level for the current and post-development scenarios.  The score for each 

ecosystem service represents the likely extent to which that benefit is being supplied by the 

specific wetland and was interpreted based on the following rating outlined by Kotze et al. 

(2007): 

 <0.5 Low  

 0.5-1.2 Moderately low 

 1.3-2.0 Intermediate  

 2.1-2.8 Moderately high 

 >2.8  High 

 

Generally, the HGM units are supplying ecosystem services at a Moderately Low to 

Intermediate level for the current scenario (Appendix 2 and Table 6-1).  There is minimal 

variation among the nine HGM units assessed in terms of the effectiveness and opportunity 

of ecosystem services supplied.  These HGM units are considered to be important in terms 

of enhancing water quality within the landscape, which is linked to the high opportunity that 

exists for these systems to contribute towards water quality enhancement.  The opportunity 

relates to the potential for elevated levels of pollutants to be introduced to the systems from 
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agricultural practices, rather than as a result of the effectiveness of the wetlands at providing 

these services.  The effectiveness of the wetlands, in terms of enhancing water quality, has 

been greatly reduced by the transformation of the systems for agriculture and the 

encroachment of alien invasive plant species.  The modified nature of the wetlands limits 

their integrity in terms of biodiversity and therefore limits the systems’ ability to provide 

undisturbed wetland habitat within the landscape.  The systems’ provision of direct benefits 

and services, such as harvestable natural resources and use for education, is limited due to 

the wetlands’ location on privately-owned property.  It should be noted that the suite of 

ecosystem services provided by those areas of the Riparian B Channel characterised by 

wetland features would be similar to that of HGM Unit 1, as the catchment conditions are 

similar and the areas are characterised by diffuse flow through emergent wetland vegetation.  

 

Within the post-development landscape, the two remaining HGM units, namely HGM unit 1 

and 9, would most likely be supplying ecosystem services at an Intermediate to Moderately 

High level (Appendix 2 and Table 6-1).  It is anticipated that HGM units 2-8 will be entirely 

lost within the post-development landscape.  The post-development scenario was based on 

the assumption that the remaining systems would be appropriately rehabilitated.  The 

importance of these systems in terms of enhancing water quality is linked to the opportunity 

to ‘polish’ the runoff from the surrounding development, considering that storm water 

attenuation is planned within the freshwater ecosystems.  The effectiveness of these 

systems in providing these services will be directly related to the hydrological regime and 

vegetation cover, with the latter improving significantly within the post-development 

landscape due to the appropriate re-vegetation of these wetland systems.  The opportunity 

for sediment trapping, however, is reduced as there will be reduced levels of sediment 

entering the system as a result of the development.  The systems’ provision of direct benefits 

and services, such as resource harvesting, is limited due to the wetlands being situated 

within private property with controlled access.   

 

Ideally the preferred post-development scenario would be adopted (refer to Section 4.2), 

whereby the rehabilitation and protection of HGM units 5 and 6 would take place.  These 

additional HGM units would supply a similar level of ecosystem services as described for 

HGM units 1 and 9 within the post-development landscape.  These additional services are 

considered to be essential within the largely transformed landscape.  
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Table 6-1 Summary of the ecosystem services scores2  recorded for each HGM unit for the current and post-development scenarios3 

Ecosystem Services 

HGM 1 HGM 2 HGM 3 HGM 4 HGM 5 HGM 6 HGM 7 HGM 8 HGM 9 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Current 
Post-
dev 

Flood attenuation 2,3 2,6 2,2 

N
o
 s

c
o
re

s
 

2,3 

N
o
 s

c
o
re

s
 

2,1 

N
o
 s

c
o
re

s
 

2,1 

N
o
 s

c
o
re

s
 

2,4 

N
o
 s

c
o
re

s
 

2,2 

N
o
 s

c
o
re

s
 

2,4 

N
o
 s

c
o
re

s
 

2.2 2,4 

Score for effectiveness: 1,3 1,8 1,3 1,2 0,7 0,8 1,3 1,2 1,3 1.2 1,7 

Score of opportunity: 3,2 3,4 3,2 3,4 3,6 3,4 3,4 3,2 3,4 3,2 3,2 

Stream flow regulation 2.5 3,2 2,0 2,0 2,3 2,3 2,0 2,1 1,0 2,0 2.0 

Sediment trapping 2,0 1.8 2,0 2,0 1.8 1,9 2,0 2,7 2.5 2,5 2,3 

Score for effectiveness: 0.6 0,9 0,6 0,5 0,3 0,4 0,6 2,0 1,5 1,5 1,8 

Score of opportunity: 3,3 2,6 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 2,6 

Phosphate trapping 2,9 2,7 2,3 2,2 2,5 2,4 2,3 2,4 2,3 2,4 2,7 

Score for effectiveness: 3,2 3,2 2,2 1,9 2,6 2,4 2,2 2,3 2,0 2,1 3,2 

Score of opportunity: 2,6 2,1 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,6 2,1 

Nitrate removal 3,3 3,4 2,5 2,4 2,9 2,8 2,5 2,5 2,5 2,5 3,0 

Score for effectiveness: 3,6 3,6 2,2 2,0 3,0 2,8 2,2 2,2 2,2 2.0 2,8 

Score of opportunity: 3.0 3,2 2,7 2,7 2,7 2,7 2,7 2,7 2,7 3,0 3,2 

Toxicant removal 3,0 2,8 2,3 3,0 2,7 2,6 2,3 2,4 2,4 2,3 2,5 

Score for effectiveness: 3,3 3,4 1,9 1,7 2,7 2,5 1,9 2,2 2,0 1,9 2,8 

Score of opportunity: 2,6 2,1 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,1 

Erosion control 2,8 2,9 2,2 2,4 2,4 2,3 2,3 2,1 2,1 2,2 2,5 

Score for effectiveness: 3,5 4,0 2,8 3,0 3,0 2,8 2,8 2,5 2,5 2,8 3,8 

Score of opportunity: 2,0 1,8 1,7 1,8 1,8 1,8 1,8 1,7 1,8 1,7 1,3 

Carbon storage 2,7 2,7 1,7 1,7 2.3 2,3 1,7 2,0 1,0 1,3 1,7 

Biodiversity maintenance 1,9 2,3 1,6 1,9 1,9 1,8 1,9 1,8 1,7 1,8 2,2 

Score for noteworthiness: 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 

Score for integrity: 1,8 2,6 1,1 1,9 1,9 1,6 1,9 1,5 1,4 1,5 2,4 

Water supply 1,3 1,4 0,6 0,6 1,1 1,1 0,6 0,8 0,6 0,6 0,6 

Source of harvestable goods 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Source of cultivated goods 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Socio-cultural significance 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Tourism and recreation 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Education and research 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 1,0 1,0 

                                                
2 Please note that Table 6-1 forms a summary table developed for reporting purposes.   
3 Where applicable the scores for opportunity and effectiveness have been presented to ensure understanding of effectiveness of the system due to its modified state. 
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6.2.2 Wetland ecological condition/integrity assessment results for the 

current scenario 

The ecological integrity or Present Ecological State (PES) of the HGM units associated with 

the development site was assessed for the hydrology, geomorphology and vegetation 

components.  The integrity of the biophysical components of the wetlands was assessed for 

the current scenario, post-development scenario and a third scenario in which Platform E 

(Figure 1-2) was removed from the proposed development plan.  The results for the three 

components for all three scenarios are summarised in Table 6-2, Table 6-3 and Table 6-4.   

 

Table 6-2 Summary of the ecological integrity of the HGM Units for the current scenario4 

 
Hydrology Geomorphology Vegetation 

Overall 
Score 

Overall 
Category 

HGM 1 
Impact Score 1.5 1.0 6.6 

2.8 C 
PES Category B B E 

HGM 2 
Impact Score 4.0 3.8 6.4 

4.6 D 
PES Category D C E 

HGM 3 
Impact Score 3.5 2.0 3.2 

2.9 C 
PES Category C C C 

HGM 4 
Impact Score 5.0 4.0 5.0 

4.7 D 
PES Category D D D 

HGM 5 
Impact Score 4.0 3.0 7.0 

6.7 E 
PES Category D C E 

HGM 6 
Impact Score 4.0 2.0 3.5 

3.8 C 
PES Category D C C 

HGM 7 
Impact Score 7.5 3.2 6.0 

6.9 E 
PES Category E C E 

HGM 8 
Impact Score 6.5 2.0 9.1 

5.9 D 
PES Category E C F 

HGM 9 
Impact Score 6.5 7.5 5.2 

6.4 E 
PES Category E E D 

 

  

                                                
4 Please note that Table 6-2 forms a summary table developed for reporting purposes.  Full data can be made available if 

required. 
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6.2.2.1 Assessment of impacts on hydrology 

The impact scores recorded for the hydrological component of the wetlands within the study 

site varied from 1.5 to 7.5 translating into Present Hydrological State (PHS) categories of B 

to E, respectively for the current scenario.  The change in ecosystem processes and loss of 

natural habitat therefore ranges from largely natural to greatly modified. The modifications to 

the wetlands’ PHS were linked primarily to the following factors: 

 Extensive sugarcane cultivation within the wetland habitat and their catchments; 

 The infilling of a portion of some systems linked to access roads through the HGM 

units; 

 Alien invasive vegetation within the wetland habitat, increasing the direct uptake of 

water; and 

 Altered water flows into the wetlands linked to catchment changes. 

 

6.2.2.2 Assessment of impacts on geomorphology 

The impact scores recorded for the geomorphic component for the wetlands within the study 

site varied from 1.0 to 7.5, translating into Present Geomorphology State (PGS) categories 

of B to E respectively for the current scenario.  This translates into a change from being 

largely natural to greatly modified change in ecosystem processes.  The modifications to the 

wetlands’ PGS are linked primarily to the following factors: 

 Altered water flows into the wetlands linked to catchment changes; 

 Increased sediment loads entering HGM units linked to sugarcane cane agriculture; 

 Infilling of portions of the wetland habitat resulting in the deactivation of downstream 

areas. 

 

6.2.2.3 Assessment of impacts on vegetation 

The impact scores recorded for the vegetation component for the wetlands within the study 

site varied from 3.2 to 9.1, which translates into a Present Vegetation State (PVS) category 

of C to F respectively.  The change in ecosystem processes and loss of natural habitat 

Description 
Impact 
score 

Present state 
category 

Unmodified, natural. 0 – 0.9 A 

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 – 1.9 B 

Moderately modified. A moderate change in ecosystem processes and 
loss of natural habitats has taken place but the natural habitat remains 
predominantly intact 

2 – 3.9 C 

Largely modified. A large change in ecosystem processes and loss of 
natural habitat and biota has occurred. 

4 – 5.9 D 

The change in ecosystem processes and loss of natural habitat and biota 
is great but some remaining natural habitat features are still recognizable. 

6 – 7.9 E 

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 – 10 F 
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therefore ranges from moderately to critically modified, with modifications to the wetlands’ 

PVS being linked primarily to the following factors: 

 Complete removal of wetland vegetation through the cultivation of sugarcane;  

 Encroachment of alien invasive vegetation into portions of the wetland habitat; and 

 Infilling of portions of the wetland habitats, thus removing the wetland vegetation 

entirely. 

 
6.2.3 Assessment of impacts for post-development scenario 

The integrity of the biophysical components of the wetlands was assessed for the post-

development scenario.  The results for the three components are summarised in Table 6-3.   

 

Table 6-3 Summary of the ecological integrity of the HGM Units for the post-development 

scenario based on the current development layout5 

 
The proposed post-development layout will result in the loss of 7 of the 9 HGM units, with 

only HGM unit 1 and 9 remaining within the post-development landscape.  The overall 

impact scores recorded for the wetlands within the study site are 1.9 and 5.3 for HGM units 1 

and 9, translating into Present State Category (PES) of B and D, respectively for the post-

development scenario.  The change in ecosystem processes and loss of natural habitat 

therefore ranges from largely natural with a few modifications to largely modified.  The 

modifications to the wetlands’ PES being linked primarily to the following factors: 

 Extensive development of the wetlands’ catchments and their associated buffer 

zones; 

 The infilling of portions of the systems linked to access roads through the HGM units; 

 Altered water flows into the wetlands linked to catchment changes; and 

 Rehabilitation of the two remaining wetlands and their associated open space. 

 

6.2.4 Assessment of impacts for preferred post-development scenario 

The integrity of the biophysical components of the wetlands was assessed for the preferred 

post-development scenario.  The results for the three components are summarised in Table 

6-4.   

 

 

  

                                                
5 Please note that Table 6-3 forms a summary table developed for reporting purposes.  Full data can be made available if 

required 

Post-development Scenario 

 
Hydrology Geomorphology Vegetation 

Overall 
Score 

PES 
Category 

HGM 1 
Impact Score 1.0 1.0 4.2 

1.9 B 
PES Category B B D 

HGM 9 
Impact Score 4.0 7.5 5.1 

5.3 D 
PES Category D E D 
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Table 6-4Summary of the ecological integrity of the HGM units for the preferred post-

development scenario6 

Scenario 3  

 
Hydrology Geomorphology Vegetation 

Overall 
Score 

Overall 
Category 

HGM 1 
Impact Score 1.0 1.0 4.2 

1.9 B 
PES Category B B D 

HGM 5 
Impact Score 1.0 3.0 2.6 

2.0 C 
PES Category B C C 

HGM 6 
Impact Score 1.0 2.0 2.3 

1.6 B 
PES Category B C C 

HGM 9 
Impact Score 4.0 7.5 5.1 

5.3 D 
PES Category D E D 

  

The preferred post-development layout includes the loss of five of the nine HGM units, with 

HGM units 1, 5, 6 and 9 remaining.  The overall impact scores recorded for the wetlands in 

the preferred post-development scenario range from 1.6 to 5.3, translating into Present State 

Category (PES) of B to D respectively.  The change in ecosystem processes and loss of 

natural habitat therefore ranges from largely natural with a few modifications to largely 

modified.  The modifications to the wetlands’ PES being linked primarily to the following 

factors: 

 Extensive development of the wetlands’ catchments and their associated buffer 

zones; 

 The infilling of portions of the systems linked to access roads through the HGM units; 

 Altered water flows into the wetlands linked to catchment changes; and 

 Rehabilitation of the four remaining wetlands, including their associated open space. 

 

6.2.5 Overall wetland ecosystem integrity 

For ease of interpretation the scores for hydrology, geomorphology and vegetation are able 

to be simplified into a composite impact score for the HGM units by weighting the scores 

obtained as outlined in Macfarlane et al. (2007).  These scores were then used to derive 

hectare equivalents, which were used as the ‘currency’ for assessing the loss and gains in 

wetland integrity (Cowden & Kotze, 2007).     

 

Based on the PES scores for the HGM units within the study site recorded for the current 

scenario, the approximately 1.5ha of wetland habitat is considered to be the equivalent to 

0.61ha of intact wetland habitat (Table 6-5).  The graphic representation of the functional 

wetland area versus the total extent of the wetland habitat onsite, clearly illustrates that the 

wetland habitat is only functioning at approximately 40% (Figure 6-2).   

 

  

                                                
6 Please note that Table 6-4 forms a summary table developed for reporting purposes.  Full data can be made available if 

required 
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Table 6-5 Ecological integrity and hectare equivalents for all of the HGM units within the study 

site for the current scenario 

Rohill Business Estate Wetland Complex – Current Scenario 

 
Hydrology Geomorphology Vegetation 

Area Weighted Impact Scores  5.9 5.9 5.5 

PES Categories D D D 

Overall  Area Weighted Impact 
Score  5.8 

Overall PES D 

Hectares of Wetland 1.5 

Hectare Equivalents  0.61 

 

Based on the post-development PES scores for the HGM units within the study site, the 

approximately 0.93ha of remaining wetland habitat, is considered to be the equivalent to 

0.61ha of functional wetland habitat following the appropriate rehabilitation of HGM units 1 

and 9 (Table 6-6 and Figure 6-2)7.  The graphic representation of the functional wetland 

area versus the total extent of the wetland habitat onsite, clearly illustrates that the wetland 

habitat is only functioning at approximately 40%.   

 

Table 6-6 Ecological integrity and hectare equivalents for all of the HGM units within the study 

site for the post-development scenario 

Rohill Business Estate Wetland Complex – Post-development Scenario 

 
Hydrology Geomorphology Vegetation 

Area Weighted Impact Scores  2.9 5.4 4.0 

PES Categories C D D 

Overall  Area Weighted Impact 
Score  3.9 

Overall PES D 

Hectares of Wetland 1.5 

Hectare Equivalents  0.61 

 

                                                
7 It should be noted that these scores may change depending on the level and intensity of rehabilitation activities for each of the 

wetlands and the continuous maintenance of these systems into perpetuity.   
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Figure 6-2 A graphic representation of all of the HGM Units in terms of both spatial extent and 

functional areas, comparing the reference conditions to the current and proposed post-

development scenario 

 

Based on the preferred post-development scenario PES scores for the HGM units within the 

study site, the approximately 1.1ha of retained wetland habitat, would be considered to be 

the equivalent to 0.69ha of functional wetland habitat following the appropriate rehabilitation 

of the remaining systems (Table 6-7).  The graphic representation of the functional wetland 

area versus the total extent of the wetland habitat onsite, clearly illustrates that the wetland 

habitat is only functioning at approximately 46% (Figure 6-3).  

 
Table 6-7 Ecological integrity and hectare equivalents for all of the HGM units within the study 

site for the preferred post-development scenario 

Rohill Business Estate Wetland Complex – Scenario 3  

 
Hydrology Geomorphology Vegetation 

Area Weighted Impact Scores  3.0 5.5 4.1 

PES Categories C D D 

Overall  Area Weighted Impact 
Score  4.0 

Overall PES D 

Hectares of Wetland 1.5 

Hectare Equivalents  0.69 
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Figure 6-3 A graphic representation of all of the HGM Units in terms of both spatial extent and 

functional areas, comparing the reference conditions to the preferred post-development 

scenario 

 

The current proposed development layout does not aim to maintain a buffer distance 

between the freshwater ecosystems (wetland and riparian habitats) and the development 

platform embankments.  Of the nine HGM units only two are retained, whilst the other seven 

are lost due to infilling associated with the development platforms and other infrastructure.  

Comparison of the assessment results for the current and post-development scenarios 

suggest that the impacts of the development may be able to be balanced through onsite 

mitigation, with functional wetland area remaining similar for both scenarios. However, the 

post-development scenario is subject to risk and a precautionary approach suggests that 

residual impacts may well be realised in the post-development landscape and may therefore 

be subject to offset activities8. The adoption of the preferred post-development scenario is 

therefore recommended, as it ensures that buffering and connectivity of some nature is 

retained, which is considered essential in a transformed landscape.  

 
6.3 Riparian assessment results 

The results of the assessments of the identified riparian ecosystem are outlined in the 

following sections.  

 

6.3.1 Index of habitat integrity (IHI) 

The ecological condition of the instream and riparian habitats for the various scenarios are 

outlined below.  

6.3.1.1 Instream habitat integrity – Present state 

                                                
8 It is recommended that offsets associated with the development be avoided as the SANBI offset guidelines for wetlands is 

considered to be onerous and costly, especially considering the lack of potential candidates to meet the requirements of the 

approach.  
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The IHI results indicate that the instream habitat is currently a “B” Ecological Condition (i.e. 

largely natural with few modifications; Appendix 3).  A small change in natural habitats and 

biota may have taken place but the ecosystem functions are essentially unchanged 

(Kleynhans, 2008a).  The instream habitat is impacted by bed modification, physicochemical 

modification and illegal solid waste disposal (Appendix 3).  These impacts had a high 

intensity at the site, but were localised in their extent.  

 

Physicochemical modification is a result of catchment land use and the dense canopy cover 

of alien invasive vegetation over the instream habitat.  The major land-use in the catchment 

is intensive sugarcane agriculture (Figure 6-3).  This agricultural practice is widely 

recognised to deteriorate aquatic ecosystems through sedimentation and excessive nutrient 

input (Martinelli and Filoso, 2008).  

 

Furthermore, the dense alien invasive vegetation canopy was seen to reduce sunlight 

penetration to the active channel, thereby reducing water temperature (Kleynhans et al, 

2007).  Illegal solid waste disposal has occurred within the downstream section of the stream 

(proximal to North Coast road; Figure 6-4).  Bed modification within the stream is a result of 

current catchment land use and bank erosion (Figure 6-5) causing sediments to enter the 

system at accelerated rates.  Other impacts included channel modification as a result pipes 

placed within the instream habitat and flow modification as a result of surface runoff and 

presence of invasive exotic vegetation. 

 

 
Figure 6-4 Site overview illustrating land cover 
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Figure 6-5 Illegal solid waste disposal at endpoint of stream 

 

 
Figure 6-6 Bed modification from bank erosion 

 

6.3.1.2 Instream habitat integrity – Post-development state  

Post-development scenario 1 modelling indicated that the instream habitat integrity will be 

improved to an “A/B” category (i.e. natural to largely natural; Appendix 3).  Under post-

development scenario 1 bed modification and physicochemical modification will occur, but 

the intensity of the impacts will be reduced when compared to the present state.  

Furthermore, stream flow will be altered due to an increase in hardened impermeable 

surfaces in the catchment.  The hardened surfaces will prevent precipitation from percolating 

through the sediment and accelerate increased surface runoff into the stream.  However, 

under post-development scenario 1, it is assumed that environmentally friendly stormwater 

attenuation structures will largely mitigate these impacts. 
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Post-development scenario 2 modelling indicated that instream habitat integrity in the 

system will deteriorate to a “D/E” category (i.e. largely to seriously modified; Appendix 3).  

Key drivers include flow modification, bed modification, channel modification and inundation.  

Flow modification is a result of increased hardened surfaces in the catchment and the 

additional construction of attenuation dams in the instream channel.  The increase in 

hardened surfaces will prevent the natural percolation of precipitation through the soil 

accelerate surface runoff.  Furthermore, the placement of the attenuation dams in the 

instream channel will greatly alter the natural flow regime in the system.  Increased bed 

modification is the result of the combined influence of flow modification and construction of 

embankments within the riparian buffer zone.  Increased flows from surface run-off will erode 

banks and scour the river bed.  The construction phase of the attenuation dams will further 

modify the bed.  Increased channel modification is the result of the construction of the 

culverts in the riparian zone and canalisation for the stormwater culvert.  Inundation of the 

instream habitat is driven by the construction of the instream attenuation dams.  The dams 

will inundate an approximate surface area of 10,800m2 and approximately 260m of river 

length.  

 
6.3.1.3 Riparian habitat integrity – Present state 

The IHI results indicate that the riparian habitat is currently a C category (i.e. moderately 

modified; Appendix 3).  A loss and change of natural habitat and biota has occurred, but the 

basic ecosystem functions are still predominantly unchanged.  Predominant impacts on the 

riparian habitat include the presence of alien invasive vegetation (Figure 6-6), bank erosion 

(Figure 6-7), channel modification (Figure 6-8), vegetation removal (Figure 6-9), and 

burning of vegetation (Figure 6-10).  Alien invasion vegetation however, is the greatest 

driver impacting the riparian zone (see VEGRAI results). 

 

  
Figure 6-7 Example of alien invasive vegetation  

 



Rohill Business Estate 

Freshwater Ecosystem Assessment - Draft 2014 

 

©  GroundTruth  Page 32 

 

  
Figure 6-8 Examples of bank erosion 

 

 
Figure 6-9 Channel modification 

 

 
Figure 6-10 Example of removal of vegetation by road construction 
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Figure 6-11 Burning of vegetation at endpoint of stream 

 

6.3.1.4 Riparian habitat integrity – Post-development state 

Post-development scenario 1 modelling indicated that the Ecological Condition of the 

riparian zone could be improved to an “A/B” category (i.e. natural to largely natural; 

Appendix 3) if environmental best practices are implemented.  Development and 

concomitant change in land cover will impact the riparian zone through flow modification.  

However, impacts will be moderate and changes in habitat quality will be minor.  Under this 

scenario, the riparian habitat integrity can be improved by a riparian zone rehabilitation 

programme. 

 

Post-development scenario 2 modelling indicated that the Ecological Condition of the 

riparian zone could be reduced to an “E” category (i.e. seriously modified, Appendix 3).  In 

this scenario, the loss of natural habitat, biota and basic ecosystem functions is extensive.  

The critical drivers for habitat modification are vegetation removal, bank erosion, channel 

modification, flow modification and inundation.  The drivers will be affected in the following 

manner in the post-development scenario 2 landscape: 

 Vegetation removal is a result of the proposed construction within the riparian buffer 

zone. 

 Bank erosion will be caused by surface run-off increase and during the construction 

phase of the proposed development. 

 Channel modification to the riparian zone will be driven by construction of the storm 

water culvert. 

 Flow modification caused by the attenuation dams will reduce flow rate during the 

high flow season.   

 Maintenance of high flows is important for the distribution of vegetation propagules, 

supplying of water and nutrients to dry bank vegetation through lateral movements 

and maintenance of dynamic zones.  High flows maintain the ratio between different 

riparian zones and substrate types and this will influence the vegetation species 

assemblage as certain species will occupy particular niches provided by these zones.   
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 The construction of the attenuation dams will inundate the riparian zone, thereby 

reducing riparian habitat availability and negatively influencing the ecosystem 

services it provides. 

 

6.3.2 Riparian vegetation assessment 

The results of the riparian vegetation ecological condition for each of the scenarios are 

outlined below.  

 

6.3.2.1 General overview 

Riparian vegetation in the study area is classified as a D/E category (i.e. largely to seriously 

modified).  There has been a large to extensive loss of natural habitat, biota and basic 

ecosystem functions (Table 4-3).  The riparian vegetation is largely dominated by alien 

invasive vegetation that occurs in both the marginal and non-marginal zones (Table 6-5).  

The non-marginal zone is considered to be more important in maintaining the ecological 

integrity of the riparian zone than the marginal zone. 

 

Table 6-8: Dominant alien invasive vegetation present at the survey site and listed in CARA 

(1983) legislation. 

Species CARA (1983) Legislation 

Category 

Achyranthes aspera  Category 1 

Ageratum houstonianum Category 1 

Canna indica Category 1 

Cardiospermum grandiflorum Category 1 

Cestrum laevigatum Category 1 

Chromolaena odorata Category 1 

Ipomoea alba  Category 1 

Ipomoea purpurea  Category 3 

Lantana camara  Category 1 

Litsea glutinosa  Category 1 

Melia azedarach  Category 3 

Ricinus communis Category 2 

Schinus terebinthifolius  Category 1 

Senna didymobotrya  Category 1 

Solanum mauritianum  Category 1 

 

6.3.2.2 Marginal zone description – Present state 

The marginal zone is dominated by non-woody vegetation and currently is a mixture of reeds 

and herbaceous dominated species.  Approximately 40% of the marginal zone was invaded 

by alien vegetation.  At a number of sites within the reach, the alien vegetation in the non-

marginal zone formed a dense canopy that drastically reduced light in the marginal zone 

limiting indigenous vegetation growth and allowing shade tolerant species to survive.  

 

Under closed canopy conditions Commelina erecta was the dominant herb, with Aneilema 

aequinoctiale and Ageratum houstonianum also present.  Typha capensis and Cyperus 
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textilis dominated sites the reaches where the gradient was flat and the size of the marginal 

zone increased (allowing direct sunlight into the active channel).  The primary invasive 

species present at these sites was Canna indica that formed dense stands.  Its vigorous 

growth habit and lack of natural browsing pressure allows it to outcompete indigenous 

vegetation and reducing their cover and abundance.  Refer to Appendix 4 for the 

photographic images of the afore-mentioned plant species.  

 

6.3.2.3 Key drivers in the marginal zone – Present state 

Localised vegetation removal was observed within the downstream section of the reach 

where illegal solid waste covered marginal zone vegetation.  Solid waste dumping has led to 

the reduction in the cover and abundance of indigenous species present via physical 

disturbance and limiting sunlight penetration.  

 

The cultivation of Saccharum sp. cultivation (Martinelli and Filoso, 2008) may have resulted 

in a potential reduction in water quality due to excessive nutrients entering the system 

thereby increasing the growth rate of the alien invasive vegetation.  The alien invasive 

vegetation would ultimately eliminate the indigenous vegetation reducing the abundance, 

cover and species composition.  In the open canopy areas, the indigenous Typha capensis, 

a species known for its capacity to assimilate excessive nutrients (Milandri et al, 2012), has 

proliferated and increasing in cover and abundance beyond natural levels.  Species 

composition has been altered as only pioneer or fast growing indigenous species are able to 

survive, compete and tolerate deep shading by the invasive species. 

 

6.3.2.4 Non-marginal zone description – Present state 

The non-marginal zone is presently a mix of woody and non-woody vegetation.  Dominant 

invasive plant species include Melia azedarach, Cardiospermum grandiflorum, Ipomoea 

alba, Ipomoea purpurea, Cestrum laevigatum, Litsea glutinosa, Schinus terebinthifolius, 

Senna didymobotrya, Achyranthes aspera, Lantana camara and Chromolaena odorata. 

Ricinus communis and Solanum mauritianum were dominant within the downstream section 

of the stream.  Dominant indigenous species included Bridelia micrantha, Acacia 

ataxacantha, Commelina erecta, Searsia chirindensis and Grewia occidentalis.  Hibiscus 

cannabinus and Desmodium incanum were dominant in areas where light was able to 

penetrate the understory.  Refer to Appendix 4 for the photographic images of the afore-

mentioned plant species.  

 

6.3.2.5 Key drivers in the non-marginal zone – Present state 

The construction of a road parallel to the riparian zone has removed indigenous vegetation 

reducing the overall cover and abundance.  This disturbance has opened the southern 

margin of the system to the invasion by alien vegetation.  Only pioneer species or those with 

vigorous growth rates would be able to compete with the invasive vegetation, therefore 

altering the species composition within these sections.  In addition, the dense canopy cover 

has prevented a healthy indigenous basal cover establishing.  This has increased bank 

erosion in the system.  
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6.3.2.6 Post-development state 

The level 3 VEGRAI modelling indicated that under post-development scenario 1 the 

Ecological Condition of the riparian vegetation in the system can be improved to a “C” 

category (i.e. moderately modified; Appendix 3).  However; the level 3 VEGRAI modelling 

for post-development scenario 2 indicated that the Ecological Condition of riparian 

vegetation is in a “D” category (i.e. seriously modified, Appendix 3). 

 

Construction of attenuation dams in the instream channel will inundate the non-marginal 

zone.  These dams will therefore reduce the cover and abundance of indigenous species 

present in the system.  Any modification to the seasonality and quantity of flow directly 

impact on riparian vegetation (Kleynhans et al, 2007).  Therefore, decreased flows below the 

attenuation dam will decrease the size of the marginal zone: reducing available habitat for 

marginal zone species and their cover and abundances.  

 

6.3.3 Overall riparian ecosystem integrity 

The overall results of the assessments for the varying scenarios are summarised in Table 

6.6.  

 

Table 6-9: Summary of results under different scenarios 

Index Scenario 1 Scenario 2 Scenario 3 

IHI – Instream B A/B D/E 

IHI – Riparian  C A/B E 

VEGRAI 3  D/E C D 

Overall C B D/E 

 

The present state of the instream habitat in the study area is largely natural.  The IHI model 

indicates that under post-development scenario 1 the instream habitat integrity could be 

improved to an A/B category (i.e. natural to largely natural) (Table 6-6).  It must be noted 

that post-development scenario 1 takes into consideration that environmentally friendly 

management practices are implemented (e.g. rehabilitating the system) during and after the 

construction phase and that no construction occurs within the buffer zone of the riparian 

zone.  

 

Post-development scenario 2 IHI modelling indicated that instream habitat integrity could 

deteriorate to a “D/E” category (i.e. largely to seriously modified) (Table 6-6).  It must be 

noted that post-development scenario 2 assumes anthropogenic impacts identified in the 

general layout plan.  This is an unacceptable state according to Resource Directed 

Measures (DWAF, 1999). 

 

Furthermore, the IHI model results indicated that the riparian zone has been moderately 

modified by: 

 Exotic vegetation; 

 Bank erosion; 

 Vegetation removal; and 

 Physicochemical modification.  
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Under post-development scenario 1, IHI modelling indicates that the riparian habitat integrity 

could be improved to an A/B category (i.e. natural to largely natural; Table 6-6).  This is a 

desirable state and an improvement on the status quo. 

 

Post-development scenario 2 IHI modelling indicates that riparian habitat integrity could 

deteriorate to an “E” category (i.e. largely to seriously modified; Table 6-6).  This is an 

unacceptable state according to Resource Directed Measures (DWAF, 1999). 

 

 
Figure 6-12 Riparian vegetation response metrics 

 

These trends are modified when considering the riparian vegetation only.  VEGRAI 

modelling revealed that the riparian vegetation was in a “D/E” category (i.e. largely to 

seriously modified) (Table 6-6).  This is an unacceptable state according to Resource 

Directed Measures (DWAF, 1999). 

 

Post-development scenarios could improve the riparian vegetation in the system (e.g. 

riparian vegetation is improved to a C and D category under Scenario 1 and 2, respectively) 

(Table 6-6).  These are both acceptable states according to RDM (DWAF, 1999).  It is 

important to note that under both scenarios, riparian vegetation rehabilitation was assumed 

in which alien invasive vegetation was removed and indigenous vegetation reintroduced into 

the area (Figure 6-3). 
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7 RECOMMENDATIONS 

Considering the loss of freshwater ecosystems within KwaZulu-Natal, it is recommended that 

the planning and implementation of any development should adopt a ‘no-net-loss’ approach.  

This would include the following options for a proposed development: 

 Maintaining the current levels of ecosystem integrity and service delivery of the 

systems within the study area; and/or 

 Mitigating impacts of the proposed development on the systems by rehabilitating the 

habitat within the study area and introducing mitigation measures during the 

construction process. 

 In those cases where the impacts of the proposed development cannot be 

appropriately mitigated onsite, offsite rehabilitation and/or offsetting of the habitat 

may be required.   

 

The following recommendations attempt to maintain and/or enhance freshwater ecosystem 

integrity and functioning within the post-development landscape and do not take into account 

social and economic aspects of the proposed development.  The social and/or financial 

implications of the following recommendations would need to be considered by the 

developer, as it may render the development unfeasible.  

 

7.1 Onsite mitigation of impacts 

Based on the comparison of the above-mentioned assessments functional wetland area 

remains similar for both the current and post-development scenarios.  However; as 

previously discussed the post-development scenario is subject to risk and a precautionary 

approach suggests that residual impacts may well be realised in the post-development 

landscape.  The loss of wetland/riparian habitat (i.e. spatial extent) within the landscape is a 

particular concern to eThekwini Municipality therefore; it is recommended that preferred 

post-development scenario be considered so as promote a gain in functional wetland area 

within the post-development landscape through the rehabilitation of the onsite freshwater 

ecosystems.  Should the development be uneconomical if the preferred post-development 

layout was to be adopted, offsets may be required to address the risk associated with the 

development (refer to Section 7.2).   

 

7.2 Offsets 

Should an offset be required to address development impacts (i.e. a loss of functional 

wetland habitat), it be subject to the authorities’ discretion to decide whether this approach 

would be a suitable solution.  However; the developer needs to provide suitable evidence 

that minimisation/mitigation of impacts and onsite rehabilitation initiatives have been 

exhausted.  Furthermore, the decision by the Department to potentially offset will only be 

considered when the changes posed to the resource quality characteristics are acceptable.   

 

An offset study to identify suitable candidates and the appropriate offset ratio would need to 

be undertaken.  The offset ratios vary based on the nature of the system with a multiplier 

varying between 3 and 30, e.g. should a multiplier of 3 be applicable the development has to 
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multiple the hectare equivalents by 3 to determine the offset requirement.  It should be noted 

that this is based on hectare equivalents and not on actual wetland area.   

 

7.3 Buffer zones 

In this instance, the freshwater ecosystems within the study site have been significantly 

modified, with the alteration of the systems’ integrity associated with historical disturbance of 

the vegetation and hydrology.  It is generally recommended that developments incorporate a 

buffer zone from the edge of the freshwater ecosystems to assist in protecting the systems 

from further degradation.  For example, the following buffer zones have been advocated for 

the following land uses: 

 In an urban setting : 15m to 30m (KZN Department of Agriculture, Environmental 

Affairs and Rural Development, KZN Department of Water Affairs & Ezemvelo 

KZN Wildlife); 

 In a plantation forestry setting : 20m;  

 In an agricultural setting : 10m from edge of the river (CARA, Act 84 of 1983); 

 In an urban landscape : 30m (Gauteng Department of Agriculture, Conservation 

and Environment); and 

 In a rural landscape: 50m (Gauteng Department of Agriculture, Conservation and 

Environment). 

 

However, in the post-development landscape HGM units 1-8 and/or their associated buffer 

zones will be negatively impacted by the development platforms and the fill embankments.  

Ideally, the encroachment of the proposed development layout into the buffer zones should 

be addressed, ensuring that these systems receive some level of buffering from the 

development (as per the preferred development option).  In addition, it is essential that the 

platform embankments are appropriately re-vegetated and appropriate stormwater 

management measures are implemented.   

 

7.4 Storm water management 

The potential increase in runoff intensity associated with development is likely to pose a risk 

to the integrity and functioning of the systems within the post-development landscape.  To 

limit the impacts of storm water runoff on the freshwater ecosystems, the discharge of storm 

water runoff into the identified systems should be managed by means of a detailed storm 

water management plan, including inter alia: 

 Multiple discharge points that are reasonably spread out across the development 

adjoining the wetland habitat; 

 Flow through the buffer zone should be via diffuse flow and concentrated flow should 

be avoided (Cornelius-Carolina, 2004; Valparaiso City, 2004).  This would assist in 

reducing the concentration of flows and hence the risks of erosion and further 

degradation of the receiving environments; 

 Accompanying each discharge point should be suitable baffle structures (e.g. gabion 

mattresses) that will dissipate the energy of storm flow and encourage infiltration thus 

reducing the likelihood of erosion; 
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 The runoff entering the buffer zone should not exceed 1.5m/sec as this is considered 

to reduce the pollutant removal performance of the buffer area (Valparaiso City, 

2004); 

 It is also recommended that these outflow points incorporate a best management 

practice approach to trap excess suspended solids and waste originating from the 

proposed development before entering the buffer zones.  These will need to be 

regularly serviced and maintained to ensure adequate functioning and efficacy; and  

 Should any attenuation ponds be required, these should be placed beyond the buffer 

zones of the freshwater ecosystems.   

 

7.5 Wetland habitat management and rehabilitation 

A number of opportunities exist for the rehabilitation of the identified wetlands within the 

study area due to the degree of modifications that have taken place through various 

historical agricultural practices.  The rehabilitation of the wetland habitat would include the 

following activities:  

 Rehabilitation/enhancement of wetland habitat onsite where feasible, to enhance 

system functioning;  

 The eradication and control of alien invasive plant species;  

 The removal of excess vegetative material within the wetland at regular intervals 

(every 2-3 years depending on growth) to promote new growth and prevent the 

further encroachment of ruderal or weedy species;  

 Re-vegetation of those areas of wetland currently planted to sugarcane, encouraging 

the re-establishment of natural wetland vegetation; and 

 The suitable management and maintenance of these systems into perpetuity.  

 

7.6 Riparian habitat management and rehabilitation 

The National Water Act (NWA, 1998) stipulates water resources should be managed to 

ensure their protection for use.  To this end, RDM policy states that should not deteriorate 

below a D category (DWAF, 1999).  Health categories lower than a D are not acceptable 

ecological management classes.  These categories (<D) “represent degrees of modification 

which have already resulted in or carry an unacceptably high risk of irreversible degradation 

of resource quality, a condition which does not allow sustainable utilisation of a water 

resource” (DWAF, 1999). 

 

Therefore, it is recommended that the riparian vegetation status quo be improved.  The 

most important and effective way to increase the riparian vegetation health in the system will 

be to remove alien invasive vegetation (also condition legislated by CARA (1983)). 

 

Similarly, it is recommended that the current development layout be revisited to keep 

development and construction activities outside of the riparian zone.  As modelled, these 

activities would result in an unacceptable level of degradation (Ecological Condition < D) in 

the system.  This principle of no development in the riparian zone is supported by eThekwini 

Municipality (2010): “in general, a minimum buffer of 20m is required between the footprint 

of development and the top of the bank of a stream”.  
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Therefore, given the system’s poor ecological state, and to off-set any potential impacts of 

the development, it is recommended that the 20m buffer zone be maintain and 

rehabilitated. 

 

Other recommendations include: 

 All platforms and/or associated supporting embankments should be located outside of 

the 20m riparian buffer ; 

 Attenuation structures should be designed and constructed outside of the 20m riparian 

buffer; 

 Bridges and/or culverts must be designed in an environmentally friendly manner with 

minimal impacts in the riparian zone; 

 Under no circumstances must hazardous liquids be allowed to enter the riparian zone; 

 Sedimentation of the riparian zone must be prevented through sound environmental 

practices;  

 No re-routing of flows should be allowed in the riparian zone; 

 All solid waste must be legally disposed of off-site;  

 All invasive plants must be removed and the riparian buffer zone; 

 A riparian and terrestrial vegetation rehabilitation plan must be developed in consultation 

with a suitably experienced riparian vegetation specialist. 

 

As modelled, these measures should greatly improve the overall aquatic ecosystem health 

of the system.  This will ensure that the water resources are managed for protection for use. 
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8 CONCLUSION 

The freshwater ecosystems identified within the study area, approximately 2.9ha, have been 

significantly modified by agricultural activities.  Site limitations, in terms of available space, 

resulted in the proposed development layout encroaching into the identified freshwater 

ecosystems, resulting in a significant loss of these systems.  However, due to the levels of 

modification to the wetland habitat within the KZN region, the proposed development needs 

to ensure that there is ‘no-net-loss’ of wetland functioning and integrity.  In addition, 

eThekwini Municipality requires that the habitat provision, represented as the spatial extent 

of wetland habitat, be considered in defining loss of wetland areas within the landscape. 

 

To address the impacts on the freshwater ecosystems, appropriate mitigation activities have 

to be considered.  Despite the modifications to the identified freshwater ecosystems, these 

systems have the potential to supply significant levels of ecosystem services, and form an 

important linkage in the landscape in terms of aquatic ecosystems.  Therefore, specific 

planning and mitigation activities should be adopted to reduce the impacts associated with 

the development that may take place within the boundaries of the study site, including: 

 Alternative development layout (as per the preferred post-development scenario) 

 Buffer zones; 

 Appropriate storm water management; and 

 Appropriate wetland and riparian habitat rehabilitation. 

 

Although, these systems have been modified and the rehabilitation of the remaining 

freshwater ecosystems would improve their functioning and integrity of these systems, the 

proposed development poses a significant threat to achieving ‘no-net-loss’.  A preferred 

post-development layout has been recommended, which promotes a gain in functional 

wetland area and should be considered by the developer.  Should the current post-

development layout be the only viable option, discussions with the authorities are required to 

establish the suitable way forward with regards to the proposed development plan.  

  



Rohill Business Estate 

Freshwater Ecosystem Assessment - Draft 2014 

 

©  GroundTruth  Page 43 

 

9 REFERENCES 

CONSERVATION OF AGRICULTURE RESOURCES ACT. 1983. Act No 43 of 1983, 

amended in 2001.  

 

CORNELIUS-CAROLINA, 2004. Land Development Code. Chapter 9: Environmental 

Protection. North Carolina. 

 

COWDEN C AND KOTZE DC, 2007. WET-RehabEvaluate: Guidelines for the monitoring 

and evaluation of wetland rehabilitation projects. WRC Report No TT 342/08, Water 

Research Commission, Pretoria 

 

DEPARTMENT: WATER AFFAIRS AND FORESTRY (DWAF). 1999: Resource Directed 

Measures for Protection of Water Resources. Volume 3: River Ecosystems Version 1, 

September 1999. Pretoria. Report Number N/29/99. 

 

ETHEKWINI MUNICIPALITY. 2007. eThekwini Municipality State of Rivers Report: Final 

Summary Report. Unpublished report prepared by GroundTruth. Durban. 

 

ETHEKWINI MUNICIPALITY. 2010. Development Assessment Guidelines. Environmental 

Planning and Climate Protection Department. DMOSS. Local Action for Biodiversity. 

 

KLEYNHANS CJ. 1996. A qualitative procedure for the assessment of the habitat integrity 

status of the Luvuhu River (Limpopo system, South Africa). Journal of Aquatic Ecosystem 

Health 5:41-54. 

 

KLEYNHANS CJ, MACKENZIE J, AND LOUW, MD.  2007.  Module F: Riparian Vegetation 

Response Index in River EcoClassification: Manual for EcoStatus determination (version 2).  

WRC Report No.  TT 332/08. Joint Water Research Commission and Department of Water 

Affairs and Forestry Report, Pretoria, South Africa. 

 

KLEYNHANS CJ, LOUW MD, AND GRAHAM M. 2008A. Module G: EcoClassification and 

EcoStatus determination in River EcoClassification: Index of Habitat Integrity (Section 1, 

Technical manual). WRC Report No. TT377/08. Joint Water Research Commission and 

Department of Water Affairs and Forestry Report, Pretoria, South Africa. 

 

KLEYNHANS CJ AND LOUW MD.  2008B. Module A:  EcoClassification and EcoStatus 

determination in River EcoClassification:  Manual for EcoStatus determination.  WRC Report 

No.  TT329/08.  Joint Water Research Commission and Department of Water Affairs and 

Forestry Report, Pretoria, South Africa. 

 

KOTZE DC. 1996. How wet is a wetland? An introduction to understanding wetlands 

hydrology, soils and landforms. Wetland-Use Booklet 2.  Share-Net, Wildlife Society of South 

Africa, Howick.  

 



Rohill Business Estate 

Freshwater Ecosystem Assessment - Draft 2014 

 

©  GroundTruth  Page 44 

 

KOTZE DC, BREEN CM, AND QUINN N, 1995.  Wetland losses in South Africa. In: COWAN 

G I (ed.) Wetlands of South Africa. Department of Environmental Affairs and Tourism, 

Pretoria. 

 

KOTZE DC, MARNEWECK GC, BATCHELOR AL, LINDLEY DS AND COLLINS NB, 2007. 

WET-EcoServices: A technique for rapidly assessing ecosystem services supplied by 

wetlands. WRC Report No TT 339/08, Water Research Commission, Pretoria. 

 

MACFARLANE, D.M., WALTERS, D. AND COWDEN, C., 2012.  A wetland health 

assessment of KZNs priority wetlands.  Draft Unpublished Report prepared for Ezemvelo 

KZN Wildlife. 

 

MACFARLANE, DM, KOTZE, D, WALTERS, D, KOOPMAN, V, GOODMAN, P, ELLERY, W 

AND GOGE, C. 2007. WET-Health. A technique for assessing wetland health. WRC Report 

No. TT340/08, Water Research Commission, Pretoria. 

 
MARTINELLI LA, AND FILOSO, S. 2008. Expansion of sugarcane ethanol production in 

Brazil: Environmental and Social challenges. Ecological Applications, (18)4: 885-898.  

 
MIDGLEY DC, PITMAN WV, AND MIDDLETON BJ, 1994.Surface water resources of South 

Africa 1990, Vol I–VI. Water Research Commission Reports No. 298/1.1/94 to 

298/6.1/94,Pretoria. 

 

MILANDRI SG, WINTER KJ, CHIMPHANGO SBM, ARMITAGE NP, MBUI DN, JACKSON 

GE, AND LIEBAU V (2012) The performance of plant species in removing nutrients from 

stormwater in biofiltration systems in Cape Town. Water SA (38)5: 655-662. ISSN 0378-

4738 
 

MUCINA L AND RUTHERFORD MC (eds), 2006.  The vegetation of South Africa, Lesotho 

and Swaziland. Strelitzia 19. South African National Biodiversity Institute, Pretoria.  

 

NATIONAL WATER ACT. 1998. Act No. 36 of 1998. 

 

NEL JL AND DRIVER A., 2011.  National Biodiversity Assessment 2011: Technical Report. 

Volume 2: Freshwater Component. CSIR Report Number CSIR/ECO/IR/2012/0022/A, 

Council for Scientific and Industrial Research, Stellenbosch 

 

NEL, JL; MURRAY, KM; MAHERRY, AM; PETERSEN, CP; ROUX, DJ; DRIVER, A; HILL, L; 

VAN DEVENTER, H; FUNKE, N; SWARTZ, ER; SMITH-ADAO, LB; MBONA, N; 

DOWNSBOROUGH, L AND NIENABER, S. 2011. Technical report for the national 

freshwater ecosystem priority areas project. WRC Report No. 1801/2/11, Water Research 

Commission, Pretoria.  

 

SANBI, 2009. Further Development of a Proposed National Wetland Classification System 

for South Africa. Primary Project Report. Prepared by the Freshwater Consulting Group 

(FCG) for the South African National Biodiversity Institute (SANBI). 

 



Rohill Business Estate 

Freshwater Ecosystem Assessment - Draft 2014 

 

©  GroundTruth  Page 45 

 

SCHULZE RE (ed), 2007. South African Atlas of climatology and agrohydrology. WRC 

Report 1489/1/06. Water Research Commission, Pretoria. 

 

VALPARAISO CITY. 2004. Stimson Drain Guidebook. Best Management Practice No. 18: 

Filter Strips. Indiana. 

 
  



Rohill Business Estate 

Freshwater Ecosystem Assessment - Draft 2014 

 

©  GroundTruth  Page 46 

 

10 APPENDICES 

Appendix 1:  

 

Hydrogeomorphic (HGM) types (as per Kotze et al., 2007, p 27) 
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Riparian habitat channel sections (DWAF, 2005) 
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Appendix 2: 

 

WET-EcoServices Current Scenario graphs 
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WET-EcoServices Current Scenario graphs 
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Appendix 3: 
 

Riparian Assessments 

 

Table 10-1 Instream IHI metrics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 10-2 Riparian IHI metrics.Riparian IHI metrics. 
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 Table 10-3 VEGRAI Level 3 Summary-Present Conditions. 
Marginal Zone 

Marginal Zone Modification Rating 

 Intensity Extent 

Removal 5 1 

Exotic Invasion 4  

Water Quantity 0 0 

Water Quality 2 5 

Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
0.5  X   

Abundance 
2   X  

Species Composition 
0 X    

Non-woody 

Cover 
2.5   X  

Abundance 
2.5   X  

Species Composition 
2.5   X  

Change (%) in the Marginal Zone Condition 33.3 
Weighted 

Rating 
2.0 Weight 40% 

Non-Marginal Zone 

Non-Marginal Zone Modification Rating 

 Intensity Extent 

Removal 1.5 1.5 

Exotic Invasion 4  

Water Quantity 0 0 

Water Quality 1 5 

Non-Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
3.5    X 

Abundance 
4    X 

Species Composition 
3.5   X  

Non-woody 

Cover 
4    X 

Abundance 
3.5    X 

Species Composition 
3.5    X 

Change (%) in the Non- Marginal Zone 

Condition 
68.6 

Weighted 

Rating 
4.8 Weight 100% 

VEGRAI Level 3 % 

 

75.9 

D/E 
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Table 10-4 VEGRAI Level 3 Summary – Post-development Scenario 1 Conditions. 
Marginal Zone 

Marginal Zone Modification Rating 

 Intensity Extent 

Removal 0 0 

Exotic Invasion 0.5  

Water Quantity 0.5 5 

Water Quality 1 5 

Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
0.5  X   

Abundance 
0.5  X   

Species Composition 
0 X    

Non-woody 

Cover 
0.5  X   

Abundance 
0.5  X   

Species Composition 
0.5  X   

Change (%) in the Marginal Zone Condition 9.4 
Weighted 

Rating 
0.57 Weight 40% 

Non-Marginal Zone 

Non-Marginal Zone Modification Rating 

 Intensity Extent 

Removal 1.5 1.5 

Exotic Invasion 4  

Water Quantity 0 0 

Water Quality 1 5 

Non-Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
1.5  X   

Abundance 
1.5  X   

Species Composition 
1.5  X   

Non-woody 

Cover 
1.5  X   

Abundance 
1.5  X   

Species Composition 
1.5  X   

Change (%) in the Non- Marginal Zone 

Condition 
30 

Weighted 

Rating 
2.1 Weight 100% 

VEGRAI Level 3 % 

 

41.5 

C 
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Table 10-5 VEGRAI Level 3 Summary – Post-development Scenario 2 Conditions. 
Marginal Zone 

Marginal Zone Modification Rating 

 Intensity Extent 

Removal 5.0 3.5 

Exotic Invasion 0.5  

Water Quantity 4.0 5.0 

Water Quality 1.0 5.0 

Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
2.0   X  

Abundance 
3.0   X  

Species Composition 
1.0  X   

Non-woody 

Cover 
2.0   X  

Abundance 
2.0   X  

Species Composition 
0.5  X   

Change (%) in the Marginal Zone Condition 31.7 
Weighted 

Rating 
1.9 Weight 40% 

Non-Marginal Zone 

Non-Marginal Zone Modification Rating 

 Intensity Extent 

Removal 1.5 1.5 

Exotic Invasion 4  

Water Quantity 0 0 

Water Quality 1 5 

Non-Marginal Zone Response Metric Ratings 

 Rating None Slight Moderate Serious 

Woody 

Cover 
3.5    X 

Abundance 
3.5    X 

Species Composition 
2.0   X  

Non-woody 

Cover 
3.5    X 

Abundance 
3.5    X 

Species Composition 
3.0   X  

Change (%) in the Non- Marginal Zone 

Condition 
61.9 

Weighted 

Rating 
4.33 Weight 100% 

VEGRAI Level 3 % 

 

41.5 

D 
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Appendix 4:  

 

  

 
Commelina erecta 

 
Aneilema aequinoctiale 

 
Ageratum houstonianum 

 
Cyperus textilis 

 
Canna indica 

 
Melia azedarach 

 
Cardiospermum grandiflorum 
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Ipomoea alba 

 
Ipomoea purpurea 

 
Cestrum laevigatum 

 
Litsea glutinosa 

 
Schinus terebinthifolius 

 
Senna didymobotrya 

 
Achyranthes aspera 

 
Lantana camara 
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Ricinus communis 
 

Solanum mauritianum 

 
Bridelia micrantha. 

 
Acacia ataxacantha. 

 
Searsia chirindensis 

 
Grewia occidentalis 

 
Hibiscus cannabinus 

 
Desmodium incanum 


