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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. 

Validity Period 

It should be noted that the findings of these freshwater ecosystem studies, including the infield 

delineation of the systems, are considered to be valid for a period of five (5) years unless 

new/additional information warrants a change in project findings.  This is based on the 

likelihood of changes within the systems (e.g. changes in vegetation composition or altered 

flow patterns) and the associated catchment areas (e.g. increased runoff or establishment of 

streamflow reduction activities. 

  

                                                
1 Project deliverables (including electronic copies) comprise inter alia: reports, maps, assessment and monitoring data, ESRI 
ArcView shapefiles, and photographs. 



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page ii 

 

Table of Contents 

Table of Contents ................................................................................................................ ii 

List of Figures .................................................................................................................... iii 

List of Tables ...................................................................................................................... iii 

List of Acronyms ................................................................................................................ iv 

1 INTRODUCTION ........................................................................................................... 1 

2 DEFINITIONS / TERMINOLOGY ................................................................................... 3 

3 STUDY SITE .................................................................................................................. 4 

3.1 Regional Context .................................................................................................. 4 

3.2 Climate ................................................................................................................. 4 

3.3 Vegetation Types .................................................................................................. 4 

3.4 Wetland Classification ........................................................................................... 5 

3.5 Threat Status of the Wetlands ............................................................................... 6 

3.6 National Freshwater Ecosystem Priority Areas ..................................................... 7 

4 OVERVIEW OF ONSITE WETLAND HABITAT ............................................................ 9 

5 BACKGROUND TO EXISTING WETLAND STUDIES ................................................ 12 

5.1 Wetland Delineation Report ................................................................................ 12 

5.2 Wetland Assessment and Rehabilitation Plan ..................................................... 12 

5.2.1 Wetland Assessment ....................................................................................... 12 
5.2.2 Onsite Wetland Rehabilitation .......................................................................... 15 

6 PROJECT TEAM ......................................................................................................... 17 

7 METHODOLOGY ........................................................................................................ 18 

7.1 Ecological Importance and Sensitivity ................................................................. 18 

7.2 Assessing Residual Impacts Using Functional Equivalents ................................. 19 

8 ASSUMPTIONS AND LIMITATIONS .......................................................................... 22 

9 RESULTS .................................................................................................................... 23 

9.1 Ecological Importance and Sensitivity ................................................................. 23 

9.2 Functional equivalents ........................................................................................ 24 

10 CONCLUSION ............................................................................................................. 28 

11 REFERENCES ............................................................................................................ 29 

12 APPENDICES ............................................................................................................. 31 

 

  



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page iii 

 

List of Figures 

Figure 1.1 Location of the study site ...................................................................................... 1 
Figure 3.1 View of the HGM units within the study site .......................................................... 6 
Figure 3.2 Overview of freshwater ecosystems within the greater study area ....................... 8 
Figure 4.1 Overview of the wetland HGM units within the study site .................................... 10 
Figure 4.2 Overview of the freshwater ecosystems within and in close proximity to the  

study site .......................................................................................................... 11 
Figure 5.1 Proposed development layout and rehabilitation activities .................................. 16 
Figure 9.1 Overview of the wetlands lost within the study site ............................................. 25 
Figure 9.2 A graphic representation of the wetland habitat, in terms of functional  

equivalents and habitat hectare equivalents, comparing the reasonably 
attainable rehabilitated state conditions through to the post-development 
scenario and offset targets. ............................................................................... 26 

Figure 9.3 Typical infiltration trench design (Barr Engineering Company, 2001) .................. 27 

List of Tables 

Table 3.1 A description of the onsite wetlands based on the SANBI classification and  
Kotze et al. 2007. .................................................................................................. 5 

Table 3.2 HGM units classified according to their threat status and level of protection .......... 6 
Table 3.3 Description of NFEPA wetland condition categories .............................................. 7 
Table 5.1 Summary of Ecosystem Services Scores for both HGM units.............................. 13 
Table 5.2 HGM Unit 1: Ecological integrity and hectare equivalents for the current and  

post-development scenario ................................................................................. 14 
Table 5.3 HGM Unit 2: Ecological integrity and hectare equivalents for the current and  

post-development scenario ................................................................................. 15 
Table 6.1 Team members, roles, and experience levels ..................................................... 17 
Table 7.1 Ecological Importance and Sensitivity Classes .................................................... 18 
Table 9.1 Ecological Importance and Sensitivity Score for the wetland systems for the 

current scenario .................................................................................................. 23 
Table 9.2 Ecological Importance and Sensitivity Score for the wetland systems for the  

post-development scenario ................................................................................. 24 
Table 9.3 A summary of the function equivalents assessments for the impacted wetlands 

within Canelands East in terms of the functional target. ...................................... 25 
Table 9.4 A summary of the function equivalents assessments for the impacted wetlands 

within Canelands East in terms of the ecosystem protection target. .................... 26 
 

  



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page iv 

 

List of Acronyms 

Acronym Explanation 

CB Indian Ocean Coastal Belt 

CB3 KwaZulu-Natal Coastal Belt 

CR Critically Endangered 

DWA Department of Water Affairs 

DWAF Department of Water Affairs and Forestry 

DWS Department of Water and Sanitation 

EDTEA Department of Economic Development, Tourism and 

Environmental Affairs 

EIS Ecological Importance and Sensitivity 

ETS Ecosystem Threat Status 

GIS Geographic Information System 

HGM Hydrogeomorphic unit 

MAP Mean Annual Precipitation 

NFEPA National Freshwater Ecosystem Priority Areas 

NP Not Protected 

PES Present Ecological State 

PET Potential Evapotranspiration 

PP Poorly Protected 

SANBI South African National Biodiversity Institute 

WT Wetland Type 

 



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page 1 

 

1 INTRODUCTION 

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

Sanitation (DWS) and Economic Development, Tourism and Environmental Affairs (EDTEA), 

have adopted legislation, policies and guidelines that regulate the use of wetland habitat to 

protect and maintain these systems’ benefits and services to society and the natural 

environment.  In accordance with these guidelines and policies, the wetland habitat within the 

Canelands East study site was assessed based on functional equivalents2.  The site is located 

near Verulam, in KwaZulu-Natal (Figure 1.1). Numerous studies have been undertaken within 

the study site, informing the current extent, state and proposed rehabilitation and management 

of the freshwater ecosystems onsite. The details of these studies have been summarised in 

Section 5 of the report.  Further to these studies, GroundTruth was appointed to assess the 

impacts and mitigation requirements of a proposed development layout for the Canelands 

East study site. 

 

 
Figure 1.1 Location of the study site 

 

In accordance with the strategic wetland management framework compiled by Eco-Pulse 

(Macfarlane, 2015) for the eThekwini Northern Region, mitigation requirements were derived 

as follows: 

 Losses and/or gains in wetland habitat were based on changes in the supply of 

ecosystem services rather than ecological integrity and/or condition; since the 

wetlands are deemed to be ‘working wetlands’ within an urban setting, wetland 

functionality pertaining to water quality enhancement was seen as more important than 

wetland health and habitat integrity enhancement.  

                                                
2 The functionality of a wetland expressed as an area. 
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 Losses of wetland habitat were based on a hypothetical ‘reasonably attainable’ 

rehabilitated state rather than the current state, thereby factoring in the loss of 

opportunity to rehabilitate the affected wetlands; and 

 Mitigation measures were based on achieving a ‘nett gain’ rather than ‘no nett loss’, to 

redress the loss of wetland habitat in the region, which is considered to be below 

sustainability thresholds.    
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2 DEFINITIONS / TERMINOLOGY 

It is essential that at the outset of this study the terminology utilised throughout the report is 

clearly defined.  The following definitions have been adopted:   

 

Wetland - “Wetland means land which is transitional between terrestrial and aquatic systems 

where the water table is usually at or near the surface, or the land is periodically covered with 

shallow water, and which land in normal circumstances supports or would support vegetation 

typically adapted to life in saturated soil” (National Water Act No. 36 of 1998).  

 

Riparian - “Riparian habitat includes the physical structure and associated vegetation of the 

areas associated with a watercourse which are commonly characterized by alluvial soils, and 

which are inundated or flooded to an extent and with a frequency sufficient to support 

vegetation of species with a composition and physical structure distinct from those of adjacent 

land areas” (National Water Act No. 36 of 1998). 

 

Onsite mitigation - The impacts of the proposed development can be mitigated through 

rehabilitation/restoration, within the defined boundaries of the study site (EKZNW, 2013).  The 

mitigation activities will address the residual loss associated with the proposed development.  

 

Offsite mitigation – The impacts of the proposed development can be mitigated through 

mitigation activities, including the rehabilitation/restoration of wetland habitat, outside of the 

defined study site boundary (EKZNW, 2013).  

 

Residual impact – Residual impacts are the unavoidable impacts associated with a proposed 

development after the impacts on the receiving systems have been minimised and appropriate 

rehabilitation/restoration activities have been investigated/proposed/undertaken.  

 

Hectare equivalents - The health of the wetland expressed as an area (Cowden and Kotze 

2009).   

 

Functional equivalents - The functionality of a wetland expressed as an area (Macfarlane, 

2015). 

 

Rehabilitation – "1) The recovery of a degraded wetland’s health and ecosystem service 

delivery by reinstating the natural ecological driving forces or 2) halting the decline in health 

of a wetland that is in the process of degrading, so as to maintain its health and ecosystem 

service-delivery” (Kotze et al. 2008:p14).  A system that is rehabilitated is not expected to be 

restored back to its reference state/benchmark. 

 

Offsets – Wetland offsets are applied within a mitigation hierarchy and are only aimed at 

mitigating or compensating for remaining residual impacts of a project development on the 

environment after all appropriate and feasible steps have first been taken to avoid/prevent, 

minimize/reduce and remediate/rehabilitate impacts within the study site boundaries and/or 

appropriate offsite mitigation activities have been investigated (Macfarlane et al. 2014).  The 

objective of wetland offsets is to achieve a ‘not-nett-loss’ and preferably a ‘nett-gain’ on the 

ground.   
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3 STUDY SITE 

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

climate, and wetland types.   

 
3.1 Regional Context 

South Africa is a semi-arid country, and thus wetlands are important features within the 

landscape as they provide ecosystem services directly related to water quantity and quality. 

Approximately 300000 ha 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 (Macfarlane et al., 2012). The loss 

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

wetlands in terms of contributions to 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. 

 

3.2 Climate  

The study area falls within the U30B quaternary catchment (Midgley et al., 1994), and drains 

directly into the Mdloti River and a tributary system.  The mean annual precipitation (MAP) for 

the U30B catchment is 983.2mm and Potential Evapo-transpiration (PET) is 247.3mm 

(Schulze, 2007), which suggests that the wetlands within the catchment would have Low 

sensitivity to hydrological impacts within the catchment (Macfarlane et al., 2007).   

 
3.3 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 

was the KwaZulu-Natal Coastal Belt (CB3) (Mucina and Rutherford, 2006), which falls under 

the Indian Ocean Coastal Belt Group 2 (CB) bioregion (Net et al., 2011).  The KwaZulu-Natal 

Coastal Belt (CB3) has been classified as having an ‘endangered’ conservation status, due to 

the lack of protection it receives.  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 coats 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).   
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3.4 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 3.1). However, for the purpose of assessing the 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. According to GroundTruth (2012), two of the six HGM unit types are 

present within the study site namely channelled (HGM Unit 1) and unchannelled valley-bottom 

(HGM Unit 2) systems (Table 3.1 and Figure 3.1).   

 

Table 3.1 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 

Valley Floor 
landscape 
units 

Valley-bottom 

Channelled Valley-bottom areas with a well-
defined stream channel but 
lacking characteristic floodplain 
features.  May be gently sloped 
and characterised by the nett 
accumulation of alluvial deposits 
or may have steeper slopes and 
be characterised by the nett loss 
of sediment.  Water inputs from 
main channel (when channel 
banks overspill) and from 
adjacent slopes.     

Unchannelled Valley-bottom areas with no 
well-defined stream channel, 
usually gently sloped and 
characterised by alluvial 
sediment deposition, generally 
leading to a nett accumulation of 
sediment.  Water inputs mainly 
from channel entering the 
wetland and also from adjacent 
slopes.   
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Figure 3.1 View of the HGM units within the study site3 

 

3.5 Threat Status of the Wetlands 

The wetland type, as described in Section 3.3, falls within the Indian Ocean Coastal Belt 

(Group 2).  Based on the wetland and vegetation types, and the level of protection these 

systems receive the ecosystem threat status can be assessed (Nel et al., 2011).  Table 3.2 

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

 
Table 3.2 HGM units classified according to their threat status and level of protection 
(adapted from Nel et al. 2011) 

Wetland Type (WT) /  

HGM Unit 

Ecosystem Threat 

Status (ETS) per WT 

Level of Protection 

(WT) 

ETS per Wetland 

Vegetation Group 

Channelled valley-

bottom wetland 

Critically endangered 

(CR) 

Poorly Protected (PP) CR 

Unchannelled valley-

bottom wetland 

CR PP CR 

 

For the wetland type the ecosystem threat status is considered to be ‘critically endangered’.  

This is mostly related to minimal protection this vegetation unit receives and the level of 

transformation that has occurred, as described in Section 3.3.  It should be noted that 

Ezemvelo KZN Wildlife (2009) makes reference to the fact that transformed systems, such as 

the systems within the study site, should be carefully considered, as rehabilitation of 

transformed wetland systems allows for the provisioning of wetland habitat that previously was 

non-existent. 

                                                
3 The extent of HGM Unit 2 is suspected to be artificially defined by the surrounding infrastructure development.  Historical imagery 
dating back to the 1930’s was consulted, however; due to the low resolution of the imagery it is difficult to ascertain the historical 
extent of the system.  
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3.6 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 3.3).  

 

Table 3.3 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 wetlands coverage, none of the HGM units’ onsite were 

classified as NFEPA wetlands, most likely due to their altered nature.  However, the site drains 

into a NFEPA river, the Mdloti River (Figure 3.2).  The river condition of upstream portions of 

this system is considered to be ‘B’, due to the ‘near-natural’ condition of this stretch of the river 

system. However, downstream of the confluence of the Mdloti and Black Mhlashini Rivers, the 

stretch of river associated with the majority of the freshwater ecosystems within the 

development site, the river losses its NFEPA status (Nel et al., 2011).  
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Figure 3.2 Overview of freshwater ecosystems within the greater study area  
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4 OVERVIEW OF ONSITE WETLAND HABITAT 

The wetland habitat within the study area covers approximately 2.87ha of the site, including 

the wetland habitat within the ChemSpec / Dow AgroSciences site.  The systems are 

considered to be fed by surface and sub-surface water inputs, depending on the nature of the 

wetland within the landscape (GroundTruth, 2012).  The study undertaken by GroundTruth 

(2012) further revealed that the site has undergone extensive modifications through 

agricultural practices, the construction of the railway line, ChemSpec / Dow AgroSciences and 

Duiker Road infrastructure.    

 

It appears that historically HGM Unit 1 (Figure 4.1) was influenced by an alluvial ridge or levee 

adjacent to the Black Mhlashini River, but was modified to facilitate sugarcane cultivation, with 

the excavation of a drainage channel.  The artificial drainage and sandy nature of the soils 

within the wetland has led to the desiccation of the system and limited areas were identified 

with seasonal wetness characteristics. Generally, seasonal and permanent wetness 

characteristics within the wetland were limited to within or directly adjacent to the drainage 

channel.  

 

The wetland habitat within ChemSpec (HGM Unit 2) appears to be contained within the 

property boundary, with only an isolated area identified as having marginal signs of wetness 

north-east of Duiker Road (Figure 4.1).  The original or benchmark status of the wetland 

habitat in this area is difficult to determine as the system is potentially influenced by a storage 

pond within ChemSpec and seepage from below the railway line south of the study site.  

Despite its origins, the wetland is characterised by the presence of obligate wetland species 

associated with the seasonal/permanent wetness zones including inter alia, Typha capensis, 

Cyperus latifolius, Cyperus sexangularis, and Paspalum distichum.   

 

In addition to the identified wetland habitat within the study area, three drainage lines were 

identified in the southern portion of the site (Figure 4.1).  The drainage lines serve to capture 

and direct surface flows from culverts under the railway line into the valley-bottom wetland 

upstream of the Duiker Road crossing.  The surface flows in these areas would need to be 

taken into consideration during the development and storm water management planning and 

design. 
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Figure 4.1 Overview of the wetland HGM units within the study site 

 

A single wetland within 500 m of the study site was identified but not assessed due to there 

being no hydrological link to the development site (Figure 4.2). The system has been 

transformed by extensive sugarcane cultivation.  

 

The ‘State of the 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 are present; 

species present are often diseased; and 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 Canelands East development site is located within the catchment of the Black Mhlashini 

River (Figure 4.2) which drains into the Mdloti River. The SoR identifies the Mdloti River as 

generally in a good condition for the stretch below Hazelmere Dam and above the town of 

Verulam, with high nutrient loads and industrialisation being major impacts on the system, and 

calls for the improved management of the system and its catchment to address the impacts 

on the river. It would be anticipated that the Black Mhlashini River would have a similar suite 

of impacts to that of the Mdloti River.   
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Figure 4.2 Overview of the freshwater ecosystems within and in close proximity to the study site  
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5 BACKGROUND TO EXISTING WETLAND STUDIES 

Studies have previously been undertaken for the site, with this section providing a brief 

overview of the wetland studies undertaken to-date for the study site.  

 

5.1 Wetland Delineation Report  

The delineation of the wetland within the Canelands East site was undertaken by GroundTruth 

in 2012 in accordance with the DWA guideline document (DWAF, 2005).  The wetland habitat 

identified onsite covered an area of 2.9ha and the systems were fed by surface and sub-

surface water inputs.  The site was split up into numerous sections.  The northern section 

identified the presence of valley-bottom wetland draining into the Black Mhlashini River and 

was historically influenced by an alluvial ridge adjacent to the Black Mhlashini River, but the 

drainage was modified for the purpose of sugarcane cultivation.  The artificial drainage and 

sandy nature of the soils within portions of the wetlands has led to the desiccation of the 

system.  Seasonal and permanent zones were limited to close to or within the channel, which 

could be attributed to the artificial drainage dominating the site.   

 

Additional wetland habitat was identified in the south-western corner of the site and extends 

into ChemSpec/ Dow AgroSciences.  The portion within the built up areas will be lost or 

classified as highly transformed.  Three drainage lines were identified in the southern section 

of the site, which capture and direct majority of the stormwater flows from the culverts in the 

area. Since the stormwater from the developed areas will flow into the identified systems, the 

runoff should be carefully managed.  

 

Potential impacts associated with the proposed development were highlighted and have been 

listed below: 

 Introduction of foreign materials (hydrocarbons, cement, etc.);  

 Additional soil disturbance and compaction;  

 Introduction of pollutants associated with sewage infrastructure and general waste 

disposal;  

 Increased surface runoff associated with hardened surfaces; and  

 Destruction of freshwater ecosystems and habitat. 

 

5.2 Wetland Assessment and Rehabilitation Plan  

The wetland systems within the Canelands East site were assessed in their entirety in 

accordance with the previous wetland delineation undertaken by GroundTruth (2012).  In an 

attempt to identify the potential impacts of the proposed development, the wetlands were 

assessed for their current and post-development functioning and integrity.  

 
5.2.1 Wetland Assessment 

To quantify the level of functioning of the wetland systems, and to highlight the wetlands’ 

relative importance in providing ecological benefits and services at a landscape level, a WET-

EcoServices (Kotze et. al., 2007) assessment was performed for each HGM unit. Generally 

the HGM units are supplying ecosystem services at an Intermediate to Moderately High 
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level. The results for the current and post-development scenarios have been presented in 

Table 5.1 below. 

 

Table 5.1 Summary of Ecosystem Services Scores4 for both HGM units5 

Ecosystem Services 
HGM Unit 1 HGM Unit 2 

Current  
Post-

development 
Current  

Post-
development 

Flood attenuation 2,0 2,0 1,8 2,0 

   Score for effectiveness: 1,1 1,1 1,4 1,4 

   Score for opportunity: 2,8 2,8 2,2 2,2 

Stream flow regulation 2,3 2,3 2,5 2,2 

Sediment trapping 2,8 2,8 1,9 1,9 

   Score for effectiveness: 1,6 1,6 0,7 0,9 

   Score for opportunity: 4,0 4,0 3,0 3,0 

Phosphate trapping 2,3 2,6 2,2 2,1 

   Score for effectiveness: 0,6 1,1 1,7 1,5 

   Score for opportunity: 4,0 4,0 2,7 2,7 

Nitrate removal 2,1 2,3 2,9 2,6 

   Score for effectiveness: 1,2 1,6 2,8 2,2 

   Score for opportunity: 3,0 3,0 3,0 3,0 

Toxicant removal 2,4 2,6 2,6 2,3 

   Score for effectiveness: 1,1 1,5 2,1 1,6 

   Score for opportunity: 3,7 3,7 3,0 3,0 

Erosion control 1,6 1,8 1,5 1,5 

   Score for effectiveness: 0,8 1,1 1,4 1,4 

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

Carbon storage 1,0 1,0 1,3 0,7 

Biodiversity maintenance 1,5 1,6 1,1 1,1 

   Score for noteworthiness: 2,5 2,5 2,0 2,0 

   Score for integrity: 0,5 0,8 0,1 0,3 

Water supply 0,9 0,9 1,1 0,7 

Source of harvestable goods /resources 0,0 0,0 0,0 0,0 

Source of cultivated goods /resources 0,2 0,2 0,2 0,0 

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

Tourism and recreation 0,3 0,4 0,0 0,0 

Education and research 0,8 0,8 0,8 0,8 

 

The HGM units are considered to be important in terms of water quality enhancement linked 

to both effectiveness and opportunities that exist for the system to supply these services.  

 

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

assessment was performed for each HGM unit. The WET-Health assessment technique gives 

an indication of the deviation of the system from the wetland’s natural reference condition for 

hydrology, vegetation and geomorphology to provide an indication of the Present Ecological 

State (PES). The post-development assessment assumed that rehabilitation and mitigation 

activities would be implemented.  A summary of the ecological integrity of the wetlands for the 

current and post-development scenario for each HGM unit has been presented below. 

 

  

                                                
4 Where applicable the scores for opportunity and effectiveness have been presented to ensure understanding of effectiveness 
of the system due to its modified state. 
5 Please note that Table 5-1 forms a summary table developed for reporting purposes.  Full data can be made available if required. 
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Based on the PES scores for HGM Unit 1, the approximately 8.43 ha of wetland habitat is 

currently considered to be equivalent to 1.89 ha of intact wetland habitat (Table 5.2).  For the 

post-development scenario the wetland habitat will be considered to be equivalent to 2.06 ha, 

(Table 5.2). There is therefore a gain of approximately 0.17 hectare equivalents.   

 
Table 5.2 HGM Unit 1: Ecological integrity and hectare equivalents for the current and post-
development scenario 

HGM Unit 1 

Scenario Current Post-development 

Overall Impact Score 7.73 7.53 

Overall PES Category E E 

Hectares of Wetland 8.34 8.34 

Hectare Equivalents 1.89 2.06 

 

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 

 

Based on the PES scores for HGM Unit 2, the approximately 3.03 ha of wetland habitat is 

currently considered to be equivalent to 0.96 ha of intact wetland habitat (Table 5.3).  For the 

post-development scenario the wetland habitat will be considered to be equivalent to 0.93 ha, 

(Table 5.3).  The reduction in hectare equivalents for the post-development scenario is due to 

the loss of 0.22 ha of the HGM unit as a result of the development.  There is therefore a loss 

of approximately 0.03 hectare equivalents.  
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Table 5.3 HGM Unit 2: Ecological integrity and hectare equivalents for the current and post-
development scenario 

HGM Unit 2 

Scenario Current Post-development 

Overall Impact Score 6.84 6.93 

Overall PES Category E E 

Hectares of Wetland 3.03 2.81 

Hectare Equivalents 0.96 0.93 

 
5.2.2 Onsite Wetland Rehabilitation 

Rehabilitation initiatives have been proposed for HGM Unit 1 in an attempt to improve the 

levels of functioning and integrity of the wetland habitat onsite (Figure 5.1).  Due to the 

proximity of Duiker Road to the lower portion of HGM Unit 1, no engineered interventions have 

been prescribed.  Furthermore, it should be noted that recommendations have not been 

supplied for HGM Unit 2 as the proposed development layout will encroachment on the portion 

of the wetland habitat within the property boundary that requires rehabilitation.  Some of the 

main wetland problems occurring within the wetland is alien invasive plants, stream bank 

erosion, sugarcane cultivation and the Duiker Road crossing. 

 

The aim of the rehabilitation is to mitigate the impacts of the potential development onsite, and 

potentially enhance the functioning and integrity of the freshwater ecosystems within the 

development site; with the primary objective for securing and improving the overall functioning 

and integrity of the system.  In order to achieve these aims and objectives the rehabilitation 

strategy includes earthworks, intensive revegetation and alien plant control.  Although 

additional impacts have been identified within the wetland habitat, no engineered interventions 

have been proposed due to the small anticipated returns compared to the costs.  Revegetation 

and continued alien plant control will assist in substantially improving the vegetation 

component of the wetland, however these initiatives will only prove to be efficient if continued 

management and maintenance of the alien vegetation is ensured. The proposed rehabilitation 

activities have been illustrated in the figure below. 
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Figure 5.1 Proposed development layout and rehabilitation activities  

 

Although opportunities for wetland rehabilitation are limited within the development site, the 

removal of alien vegetation within HGM Unit 1 and re-vegetation with appropriate indigenous 

riparian vegetation marginally improves the integrity of this system.  It is assumed that no 

rehabilitation measures can be implemented within the remaining portions of HGM Unit 2, 

therefore, the integrity of the system is expected to decrease in the post-development 

landscape.  However, the gain of 0.17 hectare equivalents for HGM Unit 1 and the loss of 0.03 

hectare equivalents for HGM Unit 2 equates to an overall gain of 0.14 hectare equivalents for 

the entire site.  
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6 PROJECT TEAM 

The project team consisted of four team members, with experience in the assessment of 

wetland ecosystems in KwaZulu-Natal (Table 6.1).   

 

Table 6.1 Team members, roles, and experience levels  

Wetland Practitioner Role in the Study Experience Levels Qualifications 

Craig Cowden  Project management 

and oversight; 

 Review of wetland 

assessments; and 

 Review of the project 

report. 

16 years’ experience, with 
input into various wetland 
studies, including: 

 Delineation;  

 Assessments;  

 Rehabilitation 

planning; and  

 Mitigation & offset 

requirements. 

B.Sc. (Agric) 
Pr.Sci.Nat  
Ecology 

Scott Haworth  Conducting the 

wetland assessments;  

 Calculating functional 

equivalents; and 

 Compilation of the 

project report. 

2 years’ experience with 
input into various wetland 
studies: 

 Delineation,  

 Assessments,  

 Rehabilitation planning; 

and 

 Mitigation & offset 

requirements. 

B.Soc.Sci. 
(Hons)  
Geography 
and 
Environmental 
Management 

Matt Janks  Conducting the 

wetland assessments; 

and 

 Calculation of 

ecological importance 

and sensitivity. 

1 years’ experience with 
input into various wetland 
studies: 

 Delineation,  

 Assessments, and 

 Rehabilitation planning. 

M.Sc. (Botany) 

Megan Grewcock  Calculation of 

ecological importance 

and sensitivity; and  

 Compilation of the 

project reports.  

1 years’ experience with 
input into various wetland 
studies: 

 Delineation,  

 Assessments, and 

 Rehabilitation planning. 

B.Sc. 
(Environmental 
Science) 

  



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page 18 

 

7 METHODOLOGY 

This section of the report provides an overview of the methodology adopted to determine the 

ecological importance and sensitivity and functional equivalents of the identified wetland 

ecosystems within the study site.  It should be noted that information describing the type and 

extent of freshwater ecosystems has been informed by previous studies undertaken for this 

site; which includes the initial delineation and assessment of the identified freshwater 

ecosystems.  

 

7.1 Ecological Importance and Sensitivity 

In accordance with DWAF (1999), the ecological importance of a water resource provides an 

expression of its importance to the maintenance of ecological diversity and functioning at local 

and wider scales (DWAF, 1999).  As WET-EcoServices does not provide a consolidated score 

that can be used as a target, the current and post-rehabilitation assessment scores were 

incorporated into the Ecological Importance and Sensitivity (EIS) assessment datasheets to 

provide an EIS score based on scores for ecological importance and sensitivity, hydro-

functional importance, and direct human benefits (DWA, 2013).  Table 7.1 provides an 

overview of the ratings used to interpret the derived EIS scores.  

 

Table 7.1 Ecological Importance and Sensitivity Classes 

Ecological Importance and Sensitivity Categories 
Range of EIS 

Score 
EIS 

Class 

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

4 A 

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

>3 and </=4 B 

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

>2 and </=3 C 

Low/Marginal: Wetlands that are not ecologically important and sensitive 
at any scale. The biodiversity of these systems is ubiquitous and not 
sensitive to flow and habitat modifications. They play an insignificant role 
in moderating the quantity and quality of water of major rivers. 

>1 and </=2 D 

None: Wetlands that are rarely sensitive to changes in water 
quality/hydrological regime.  

0 E 
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7.2 Assessing Residual Impacts Using Functional Equivalents 

Wetlands have been recognised for their importance in terms of offering regulating and 

provisioning services. The reality, however, is that wetlands do not perform all ecosystem 

services equally. It is therefore paramount to be able to differentiate between wetlands of high 

value and those of lower importance (Macfarlane and Edwards, 2015).    The primary focus of 

this project was accounting for the loss of key ecosystem functions/services, rather than the 

integrity of the systems relative to their reference condition.   

 

A modified WET-EcoServices approach (Macfarlane and Edwards, 2015) was used to 

calculate ‘functional equivalents’ of key ecosystem services 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.  The approach aims to account for both 

current and future opportunities lost  based on a ‘reasonably attainable’ rehabilitated state of 

the wetlands ,and to incentivise the rehabilitation, management and protection of high value 

wetland areas for offsetting the residual impacts (Macfarlane, 2015) The functional equivalents 

methodology divides the ecosystem services into 3 categories: 

 Regulating and supporting services; 

 Provisioning services; and 

 Cultural services. 

 

The ecosystem services were evaluated in terms of supply6 and demand. The supply score 

was based on the potential7 and effectiveness8 of a specific wetland at providing an ecosystem 

service (Macfarlane and Edwards, 2015). In the ‘reasonably attainable’ rehabilitated state the 

potential would remain the same as the current state but the effectiveness is anticipated to 

increase based on the implementation of effective rehabilitation measures.  The demand is 

based on the value of a service provided by a wetland to society (Macfarlane and Edwards, 

2015) 

 

With the focus of the wetland rehabilitation on water quality enhancement, only the regulating 

and supporting services were taken into account9.   The scores were determined using a sub-

set of criteria adopted from WET-EcoServices, which predefines the wetland attributes that 

affect the ability of a wetland to supply ecosystem services.  The functional equivalents method 

involves the following steps: 

 Identify the wetlands10 within the assigned study site and split them into their particular 

process units; 

 Derive supply scores for the current and rehabilitated states at which various 

ecosystem services are supplied relative to the process unit’s characteristics 

(maximum score of 4); 

                                                
6 The supply of the various ecosystem services were assessed for the current state and the ‘reasonably attainable’ rehabilitated 
state. 
7 Potential refers to the opportunity for a wetland to provide a service in relation to other wetlands in the catchment. 
8 Effectiveness refers to how well a wetland delivers a specific service. 
9 Privately-owned land tends to limit the values associated with provisioning and cultural services as access to the wetlands is 
limited.  
10 Only wetlands that incur a direct impact from the development were assessed hence area of wetland differs from that of the 

WET-Health assessment. 
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 Derive demand scores for the current and rehabilitated states at which various 

ecosystem services are required relative to the process unit’s characteristics 

(maximum score of 4); and 

 Calculate the functional equivalents for each key ecosystem service by modifying the 

area based on the supply and demand scores for each key service. 

 

Wetland classification was taken a step further than the standard HGM unit classification 

defined by Kotze et al (2007). The wetlands were subdivided into process units (Edwards, 

2015) based on the movement of water through the system. Only process units that were 

impacted by the development were assessed. 

 

Similar to the South African National Biodiversity Institute (SANBI) Offset Guidelines 

(Macfarlane et al., 2014), the functional equivalents methodology generates two offset target 

requirements, namely a functional target11 and an ecosystem conservation functional target12. 

Factors that were taken into account in terms of the regulating and supporting services 

functional offset target are the current and rehabilitated state functional values, development 

impact area and a weighted demand score.  The current and rehabilitated functional values 

were determined based on wetland area and the supply scores acquired for the following 

services: 

 Flood attenuation; 

 Streamflow regulation; 

 Sediment trapping; 

 Erosion control; 

 Phosphate removal; 

 Nitrate removal; and 

 Toxicant removal. 

 

A functional importance ratio13, used as a multiplier, was based on the weighted demand 

score14.  The development impact score15 was then multiplied by the functional importance 

ratio to give a functional target for each wetland.  Factors taken into account for the ecosystem 

conservation target and used as multipliers included: 

 vegetation / habitat intactness16;  

 wetland vegetation group;  

 the level of protection that the wetland vegetation group receives;  

 whether the systems are classified as national or regional priority conservation areas; 

and 

 local site attributes such as buffer zone integrity, connectivity and uniqueness of biota 

present.   

 

  

                                                
11 Measured in functional equivalents. 
12 Measured in habitat hectare equivalents. 
13 The functional importance ratio aims to give wetlands with high demand a higher offset requirement. 
14 The weighted demand which is similar to the functional value was determined by the area of wetland habitat and the demand 
of the regulating and supporting services.   
15 Calculated by multiplying the impacted area by the rehabilitated functional value as loss is defined based on the rehabilitated 
state of the wetlands and not the current state. 
16  Taken from WET-Health – Vegetation Component 



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page 21 

 

The development impact for the protection target differs to that of the regulating and supporting 

services component as it was based on rehabilitated habitat condition coupled with the 

impacted area.  The various modifiers were then multiplied together to generate an ecosystem 

conservation ratio that was multiplied with the development impact to produce the ecosystem 

protection offset target.  

 

 

 
  



Tongaat Hulett Developments: Canelands 
Wetland Study: Functional Equivalents  2015 

 

©  GroundTruth  Page 22 

 

8 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 HGM units were assessed in their entirety, even if they included sections of 

artificial wetland or extended beyond the boundary of the development site. 

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

be appropriately rehabilitated in accordance with the rehabilitation plan compiled by 

GroundTruth (2012).   

 The subdivision of the HGM units into ‘process units is based on the re-classification 

of the wetland units by Eco-Pulse (Edwards, 2015). 

 

Limitations and uncertainties often exist within the approaches and techniques used to assess 

the condition of natural systems, with the following limitations applying to the studies 

undertaken for this report: 

 The wetland assessment techniques, especially the functional equivalents approach, 

used in this study were developed relatively recently and in some instances, they may 

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

practice to apply to the specific site conditions and/or context, and in some instances 

have undergone a peer-review process during their development.   

 The assessments of the identified wetland habitat were based on an individual site 

visit, i.e. a 'snap-shot' in time, due to budgetary and time constraints.  As such, changes 

in the recorded features and/or characteristics within the wetlands and their 

catchments, which may be subject to the influences of seasonality and/or land use 

changes, may not be accounted for in the assessments. 

 The assessment of the wetland systems includes catchment conditions and it should 

be noted that changes in the HGM units’ catchments would have an adverse effect on 

the systems’ integrity. 

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

the loss of wetland habitat associated with the development, and whilst the principle of 

‘nett gain’ may be best practice within this context, the implementation of such activities 

in South Africa is subject to interpretation and various approaches and techniques may 

be considered appropriate to validate that a ‘nett gain’ is evident within the landscape.   
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9 RESULTS 

The results of the assessment of the freshwater ecosystems within the study area are outlined 

in the following sections.  

 

9.1 Ecological Importance and Sensitivity 

According to the DWA (2013) Manual for Rapid Ecological Reserve Determination of Inland 

Wetlands (Version 2.0), the wetland systems within the Canelands East study site was 

calculated to be within the C category for the current scenario (Table 9.1).  In this instance, 

the EIS category for each HGM unit is derived from the hydro-functional importance score, i.e. 

the highest of three scores is used to determine the overall ecological importance and 

sensitivity category of the wetland.  The hydro-functional importance is strongly linked to the 

fact that the systems’ opportunity to perform water quality enhancement is high, due to 

adjacent land use practices.  

 
Table 9.1 Ecological Importance and Sensitivity Score for the wetland systems for the current 
scenario 

Ecological Importance and Sensitivity 

 HGM 1 HGM 2 

Ecological Importance and Sensitivity 2.3 2.3 

Hydro-functional Importance 2.1 2.1 

Direct Human Benefits 0.4 0.3 

Overall Importance and Sensitivity Score 2.3 2.3 

Overall Importance and Sensitivity Category C C 

 

Ecological Importance and Sensitivity Categories 
Range of EIS 

Score 
EIS 

Class 

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

4 A 

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

>3 and </=4 B 

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

>2 and </=3 C 

Low/Marginal: Wetlands that are not ecologically important and sensitive 
at any scale. The biodiversity of these systems is ubiquitous and not 
sensitive to flow and habitat modifications. They play an insignificant role 
in moderating the quantity and quality of water of major rivers. 

>1 and </=2 D 

None: Wetlands that are rarely sensitive to changes in water 
quality/hydrological regime.  

0 E 
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It is anticipated that in the post-development landscape setting, each of the wetland systems 

within the development site would remain within the same EIS categories (Table 9.2), as a 

result of the rehabilitation associated with the proposed development.  The hydro-functional 

importance is strongly linked to the fact that the systems will receive runoff from the industrial 

development areas and improved water retention and distribution patterns as a result of the 

rehabilitation. 

 
Table 9.2 Ecological Importance and Sensitivity Score for the wetland systems for the post-
development scenario 

Ecological Importance and Sensitivity 

 HGM 1 HGM 2 

Ecological Importance and Sensitivity 2.3 2.0 

Hydro-functional Importance 2.2 2.1 

Direct Human Benefits 2.3 0.3 

Overall Importance and Sensitivity Score 2.3 2.1 

Overall Importance and Sensitivity Category C C 

 

9.2 Functional equivalents  

As described, the losses associated with the development have been derived using changes 

in functional equivalents based on a scenario where wetlands onsite are in a ‘reasonably 

attainable’ rehabilitated state.  The envisaged rehabilitation of the wetland areas retained 

within the post-development landscape to enhance the functioning of these systems and 

improve the overall integrity of the systems is described in Section 5.2.  Based on the supplied 

development layout (Appendix 2), approximately 0.24 ha of wetland area will be lost as a 

result of the proposed development (Figure 9.1).  Assessments of the functioning of these 

directly impacted wetlands were undertaken using the approach defined by Macfarlane and 

Edwards (2015).  
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Figure 9.1 Overview of the wetlands lost within the study site 

 

It is anticipated that there will be an increase in functioning in the rehabilitated wetlands, which 

is partially attributed to the deactivation of the extensive drainage networks, which will promote 

the diffuse flow of water through the systems allowing for more contact time and thereby 

improving the systems’ ability to enhance water quality.  However, the direct impacts on 0.24 

ha of wetland habitat translates into a development impact of 0.01 functional equivalents.  The 

factors affecting the Functional Offset Target for the wetland complex within the development 

site is presented in Table 9.317. A Functional Offset Target of 0.09 functional equivalents was 

therefore calculated for the Canelands East Wetland Complex. 

 

Table 9.3 A summary of the function equivalents assessments for the impacted wetlands within 
Canelands East in terms of the functional target. 

Regulating and Supporting Services 

Canelands East 
Wetland Complex 

Development 
Impact (Loss of 
Functional Eq’s) 

Functional 
Importance Ratio 

Functional Offset 
Target 

0.01 0.75 0.09 

 
The factors affecting the Ecosystem Conservation Offset Target for the wetland complex within 

the Canelands East development site is shown in Table 9.418.  The wetlands onsite have not 

been identified as nationally or regionally important in terms of conservation (Section 3.6) and 

fall within the Indian Ocean Coastal Belt (Section 3.3). It is also evident that there is low 

biodiversity value, limited buffering and low connectivity in terms of biological corridors within 

the landscape.  Rehabilitation is anticipated to improve habitat condition, based on the removal 

of sugarcane and alien invasive vegetation and replacing it with naturally occurring vegetation.  

                                                
17 Refer to Appendix 3 for a detailed breakdown of the calculations. 
18 Refer to Appendix 4 for a detailed breakdown of the calculations. 
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Based on the calculations described in Section 7.2 the Ecosystem Conservation Offset Target 

for the Canelands East wetland complex is 0.09 habitat hectare equivalents. 

 
Table 9.4 A summary of the function equivalents assessments for the impacted wetlands within 
Canelands East in terms of the ecosystem protection target. 

Ecosystem Protection 

Canelands East 
Wetland Complex 

Development 
Impact (Loss of 

habitat Eq’s) 

Ecosystem 
Conservation 

Ratio 

Ecosystem 
Conservation 
Offset Target 

0.02 3.8 0.09 

 
The graphic representation19 of the wetland onsite, clearly illustrates that the wetland habitat 

in the reasonably attainable rehabilitated state will equate to approximately 0.36 functional 

equivalents.  Based on the development impact on 0.24 ha, the wetland habitat is considered 

to decrease in functioning by approximately 0.12 functional equivalents to 0.24 functional 

equivalents. This loss would be addressed through the functional and ecosystem conservation 

offset targets of 0.09 functional equivalents and 0.09 habitat hectare equivalents, respectively.  

 

 
Figure 9.2 A graphic representation of the wetland habitat, in terms of functional equivalents 
and habitat hectare equivalents, comparing the reasonably attainable rehabilitated state 
conditions through to the post-development scenario and offset targets.  

 
In this particular instance, the losses based on the functional equivalents approach may be 

considered non-significant, and while these values could be included in offset receiving area 

calculations (refer to Edwards et al. 2015), it may be deemed a largely academic undertaking.  

In this instance it may be more beneficial for the protection and management of the onsite 

freshwater ecosystems to incorporate sustainable urban drainage systems (Barr Engineering 

Company, 2001) into the stormwater management planning such as infiltration trenches 

(Figure 9.3) and oil/grit separators, thereby promoting stormwater management measures 

that serve to contribute towards water quality enhancement within the landscape.  

 

 

 

 

                                                
19 The graphical representation was adapted from the Cowden et al (2013) WRC Report No. 2035/1/13  
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Figure 9.3 Typical infiltration trench design (Barr Engineering Company, 2001)
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10 CONCLUSION 

The proposed development layout encroaches into portions of the identified 2.9 ha of wetland 

habitat.  Despite these systems having been significantly modified by historical agricultural 

activities, mitigation measures are deemed as necessary, in accordance with the Strategic 

Wetland Management Framework for the eThekwini Northern Region.  The framework 

recognises that the overall loss of wetland habitat in the region is below sustainability 

thresholds, and as such, mitigation measures should be based on achieving a ‘nett gain’ rather 

than ‘no nett loss’. 

 

Based on the assessment of the wetlands’ integrity within the study site, the approximately 

2.9 ha of wetland habitat, is considered to be the equivalent to 0.72 ha of intact wetland habitat, 

which decrease in the post-development landscape to 0.69 hectare equivalents following the 

appropriate rehabilitation of remaining wetlands.  The loss of wetland area needs to be 

addressed in accordance with the framework, with the mitigation requirements being derived 

from changes in the supply of ecosystem services rather than ecological integrity and/or 

condition, with loss based on a hypothetical ‘reasonably attainable’ rehabilitated state rather 

than the current state.  Based on this approach it was recognised that the wetland functional 

equivalents would be reduced from 0.36 to 0.24 in the post-development landscape and would 

need to be addressed through a functional offset target of 0.09 functional equivalents and an 

ecosystem conservation offset target of 0.09 habitat hectare equivalents.  However, due to 

non-significant offset targets, protection and management of the wetland habitat onsite 

through appropriate sustainable urban drainage systems could be seen as appropriate 

mitigation. 
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12 APPENDICES 

Appendix 1:  

 

Hydrogeomorphic (HGM) types (as per Kotze et al., 2007, p 27) 
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Appendix 2: Overview of the proposed development (supplied by THD) 
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Appendix 3: Evaluation of Functional offset targets20  

HGM Unit 
Impacted Area 

(Ha)  
PES Functional Value 

(%)  
REH Functional Value 

(%)  
Change in functional 

value (%)  
Development 

Impact  
Weighted Demand 

Score  
Functional Importance 

Ratio  
Functional 

Target  

UCVB 0.24 35% 49% 49% 0.1 0.46 0.75 0.09 

 

Appendix 4: Evaluation of Ecosystem Conservation offset targets21 

HGM 
Unit 

Impacted Area 
(Ha)  

PES Habitat 
Condition (%) 

Development 
Impact  

Ecosystem Status 
Modifier  

Regional & National Context 
Modifier  

Local Context 
Modifier  

Ecosystem Conservation 
Ratio  

Ecosystem Protection 
Target  

UCVB 0.24 10% 0.02 15.0 0.5 0.5 3.8 0.09 

 

                                                
20 Detailed calculations used to derive the functional and weighted demand scores can be obtained from GroundTruth upon request.  
21 Details regarding habitat condition scores and ecosystem conservation ratio calculations scores can be obtained from GroundTruth upon request. 


