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EXECUTIVE SUMMARY 

 
 

 

 

 

The proposed uMkhomazi Water Project Phase 1 (uMWP-1), intended to transfer water from 
the undeveloped uMkhomazi River to the existing Mgeni is considered the most viable option 
to provide a large volume of water to fulfil the long-term water requirements of the Mgeni 
system.  
 
During the course of the Environmental Impact Assessment process, numerous 
environmental sensitivities were identified, including the potential loss of critical breeding 
and foraging habitat for the endangered Blue Swallow (Hirundo atrocaerulea). The potential 
risks to the Blue Swallow population as a result of the first filling of the proposed Balancing 
Dam associated with the project led to the development of an alternative layout, which 
excludes the Balancing Dam. However, since the original project plan had included the 
utilisation of the spoil material from the proposed transfer tunnel in the construction of the 
Balancing Dam wall, an alternative method of disposal of this tunnel muck had to be 
identified. As described in the Management Summary below, this led to two proposed 
options of spoil sites, Options A and B, and the elimination from further consideration of 
specific sites which were deemed to be wholly unsuitable from both a wetland and freshwater 
ecosystems conservation perspective and a biodiversity perspective.  
 
Although the utilisation of certain sites within the proposed Option B Spoil Sites (i.e. Spoil 
Sites 1, 3, 4 and 6) poses a direct negative impact to specific watercourses in terms of habitat 
loss, the overall anticipated loss of watercourse habitat associated with the proposed spoil 
sites is approximately 5.1 ha across the four sites. In comparison, the direct loss of wetland 
habitat as a result of the first filling of the proposed Langa Balancing Dam is approximately 
44 ha, whilst the first filling of the proposed Mbangweni Balancing Dam would result in the 
loss of 59 ha of wetland habitat (Enviross, 2016). This alone serves to provide a direct 
comparison of the potential impact significance of the proposed spoil sites in contrast to the 
alternative, i.e. loss of habitat due to the first filling of the proposed Balancing Dam. 
Furthermore, whilst edge effects associated with the proposed spoil sites such as 
sedimentation of downgradient watercourses is possible, the prevention of such edge 
effects through strict implementation of site-specific mitigation measures (as provided in 
this report) is deemed practical and feasible.   
 
Taking into consideration the direct loss of watercourse habitat as a result of the proposed 
spoil sites, the feasibility of mitigating the impacts associated with the proposed activity, and 
the significance of perceived impacts when compared to the impact significance associated 
with the proposed Balancing Dam, it is the opinion of the specialist that the disposal of the 
tunnel muck in the proposed spoil sites is of an acceptable impact significance and is the 
most environmentally appropriate feasible option. Thus, in the specialist’s opinion, the 
proposed spoil sites are a preferred alternative to the proposed Balancing Dam, and the 
former may be authorised provided that strict implementation of well-developed, site-specific 
mitigation measures takes place throughout all phases of the proposed activity.  
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MANAGEMENT SUMMARY 

Scientific Aquatic Services was appointed to conduct a study considering the watercourses at several 
proposed alternative spoil sites for the disposal of tunnel muck (‘proposed activity’) that will be 
generated during the construction of the proposed transfer tunnel (uMkhomazi-uMlaza Tunnel). The 
transfer tunnel is required to convey raw water from the Smithfield Dam to the Water treatment Works 
(WTW) in the Baynesfield Valley, as part of Phase 1 of the proposed uMkhomazi Water Project (uMWP-
1), near Richmond, KwaZulu-Natal Province. 
 
Several options were considered for the disposal of large volumes of excavated material (mostly 
consisting of shale and dolerite) that will be produced during the tunnel boring exercise and include the 
below:  

➢ Option A: five proposed spoil sites immediately downstream of the Baynesfield Dam; and 
➢ Option B: nine proposed spoil sites scattered across the Baynesfield Estate.   

 
Both Option A and Option B are situated within the Baynesfield Estate, located approximately 2km west 
of the R56 provincial road and approximately 5km south-west of the town of Thornville in KwaZulu-
Natal; hereafter collectively referred to as the “study area”. Baynesfield Estate is located approximately 
35km east of the proposed Smithfield Dam.  
 
Based on a high-level assessment of Option A (refer to the results of the desktop analysis in Section 
4), along with general observations on site and its proximity to watercourses, it was evident that the use 
of Option A for spoiling is not feasible from a wetland and freshwater ecosystems conservation 
perspective. As such this area was excluded from further investigation. The field investigations therefore 
focused on the proposed spoil sites associated with Option B and will hereafter individually be referred 
to as Sites 1 to 9. 
 
During the two day site assessment undertaken in early October 2019 prior to the commencement of 
the rainy season, watercourses of varying type were identified in five of the nine proposed spoil sites, 
specifically, Spoil Sites 1, 3, 4, 6 and 9. No watercourses were identified within Spoil Sites 2, 5, 7 or 8, 
although watercourses were identified adjacent to and downgradient of the latter four sites.  
 
The watercourses identified within Spoil Sites 1 and 3 were characterised as small ephemeral drainage 
lines with an associated riparian zone, whilst those within Sites 4, 6 and 9 were characterised as 
unchannelled valley bottom wetlands. All five watercourses drain into larger drainage systems, although 
as discussed in Section 5 of this report, their respective contributions to the functioning and ecological 
integrity of the larger systems varies considerably. During a preliminary high-level screening 
assessment, it was determined that the watercourse within Spoil Site 9 was of increased ecological 
integrity, importance and sensitivity. Additionally, the adjacent upland areas were determined to be of 
increased biodiversity importance; thus Site 9 was excluded from further assessment as the use thereof 
for the proposed activity was considered to have unacceptably high impacts on the ecology of the site. 
 
The ecological integrity of the other watercourses, i.e. those situated within Sites 1, 3, 4 and 6 ranges 
from ‘largely natural’ to ‘moderately modified’ and ‘largely modified’, as summarised in the table below. 

Table A: Summary of the assessment of the watercourses associated with proposed spoil sites 
Options 1, 3, 4 and 6. 

Option  
Present 

Ecological State 
(PES) 

Ecoservices 
Ecological 

Importance and 
Sensitivity (EIS) 

Recommended Ecological Category 
(REC), Recommended Management 

Objective (RMO) and Best Attainable State 
(BAS) 

1 A / B Intermediate Low/Marginal 
REC: A/B 

RMO: Maintain 
BAS: B 

3 A / C Intermediate Low/Marginal 
REC: B/C 

RMO: Maintain 
BAS: C 

4 C Intermediate Low/Marginal 
REC:  C 

RMO: Maintain  
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Option  
Present 

Ecological State 
(PES) 

Ecoservices 
Ecological 

Importance and 
Sensitivity (EIS) 

Recommended Ecological Category 
(REC), Recommended Management 

Objective (RMO) and Best Attainable State 
(BAS) 

BAS:C 

6 C/D Intermediate Low/Marginal 
REC: D 

RMO: Maintain 
BAS: C 

 
Following the ecological assessment of the watercourses, a pre-determined impact assessment method 
(refer to Appendix D) was applied to ascertain the significance of possible impacts which may occur as 
a result of the proposed activity.  
 
The results of the risk assessment are presented in Section 6 of this report and show that assuming 
mitigation measures are strictly enforced, impact significance is anticipated to be of low to very low 
significance, although the impact significance without mitigation is likely to be of medium-low levels. It 
is considered imperative that suitable mitigation measures, as provided for in Section 6 and Appendix 
F of this report, are strictly adhered to in order to minimise the impacts associated with the proposed 
activity and decrease the significance of cumulative impacts on the receiving environment, but 
particularly on the drainage systems located downstream of each assessed watercourse. The results 
of the impact assessment are summarised in Table B below. 
 

Table B: Summary of the results of the risk assessment applied to the watercourses associated 
with the proposed activity. 

  UNMANAGED MANAGED 

Spoil Site Significance Significance 

PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact on watercourse habitat and ecological structure 

Site 1 
30 16 

Low Very Low 

Site 3 
96 88 

Medium high Medium high 

Site 4 and 6 
84 70 

Medium high Medium low 

Site 2, 5, 7 and 8 
30 15 

Low Very Low 

Impact to sociocultural and service provision 

Site 1 
30 16 

Low Very Low 

Site 3 
96 88 

Medium high Medium high 

Site 4 and 6 
84 70 

Medium high Medium low 

Site 2, 5, 7 and 8 
30 15 

Low Very Low 

Impact on watercourse hydrology and sediment balance 

Site 1 
30 16 

Low Very Low 

Site 3 
96 88 

Medium high Medium high 

Site 4 and 6 
84 70 

Medium high Medium low 

Site 2, 5, 7 and 8 
30 15 

Low Very Low 

Impact on water quality 

Site 1 
30 16 

Low Very Low 
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Site 3 
96 88 

Medium high Medium high 

Site 4 and 6 
84 70 

Medium high Medium low 

Site 2, 5, 7 and 8 
30 15 

Low Very Low 

REHABILITATION PHASE 

Impact on watercourse habitat and ecological structure 

Site 1 
30 16 

Low Very Low 

Site 3 
24 16 

Very Low Very Low 

Site 4 and 6 
24 24 

Very Low Very Low 

Site 2, 5, 7 and 8 
24 12 

Very Low Very Low 

Impact to sociocultural and service provision 

Site 1 
30 16 

Low Very Low 

Site 3 
24 16 

Very Low Very Low 

Site 4 and 6 
24 24 

Very Low Very Low 

Site 2, 5, 7 and 8 
24 12 

Very Low Very Low 

Impact on watercourse hydrology and sediment balance 

Site 1 
30 16 

Low Very Low 

Site 3 
24 16 

Very Low Very Low 

Site 4 and 6 
24 24 

Very Low Very Low 

Site 2, 5, 7 and 8 
24 12 

Very Low Very Low 

Impact on water quality 

Site 1 
30 16 

Low Very Low 

Site 3 
24 16 

Very Low Very Low 

Site 4 and 6 
24 24 

Very Low Very Low 

Site 2, 5, 7 and 8 
24 12 

Very Low Very Low 

 

Based on the findings of the watercourse assessment, several recommended mitigation measures are 
made to minimise the impact on the receiving environment, particularly on the applicable downstream 
systems. Key mitigation measures include (but are not limited to): 
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Table C: A summary of the mitigatory requirements for the watercourses associated with the 
proposed spoil sites. 

Project phase  Pre-construction and Construction Phase 

Proposed 
mitigation and 
management 
measures  

➢ It is essential that the footprint area of each spoil site be minimised to ensure that unnecessary 
encroachment on wetland / riparian habitat does not occur; 

➢ Proliferation of Alien Invasive Plants (AIPs) is expected within any disturbed area. Due to the 
existing extent of AIPs within the study area and especially the watercourses within Sites 4 
and 6, it is imperative that an AIP management plan be developed by a suitably qualified 
specialist prior to commencement of the proposed activity, and that AIP control is carried out 
throughout all phases of the proposed project; 

➢ Notwithstanding the above, whilst AIPs were identified as a significant impact on ecology, the 
vegetation cover may function to trap sediment and control erosion. Therefore, although AIP 
management is considered essential, it is recommended that this occur towards the 
finalisation of the spoil deposition activities, and not at the outset, in order to assist in 
minimising sedimentation of watercourses; 

➢ Stockpiling of spoil material prior to deposition within the spoil site may not occur upgradient 
of any watercourse, nor may it be permitted within 32m of the watercourse situated 
downgradient of Sites 5, 7 and 8. It should be noted that according to the proposed layout 
assessed, Site 8 presently encroaches on the 32m Zone of Regulation associated with the 
watercourse located within Spoil Site 4, whilst Spoil site 7 encroaches marginally on the 32m 
Zone of Regulation associated with the watercourse situated downgradient of the same spoil 
site; 

➢ Implement stormwater management downgradeient of each spoil site, between the spoil site 
and the delineated watercourse, prior to commencement of the proposed activity to prevent 
sedimentation of downgradient watercourses; and 

➢ Prior to spoiling, the tunnel muck / spoil material must be sampled and analysed during the 
design phase to determine requirements in terms of the lining of the spoil sites and 
management of stormwater runoff and drainage. 

Project Phase Construction Phase 

Impact Summary  Impact on watercourse habitat and ecological structure 

Proposed 
mitigation and 
management 
measures 

➢ The spoil material, once deposited, must be shaped to tie in with the natural topography of the 
surrounding area, to retain natural drainage patterns as much as feasible and prevent the 
formation of preferential surface flow paths;  

➢ No clearing of indigenous vegetation outside of demarcated spoil sites may be permitted. 

Impact Summary  Impact to sociocultural and service provision 

Proposed 
mitigation and 
management 
measures 

➢ The exposure of soils, whether through clearing of vegetation or the result of spoil material 
deposition within the applicable site must be minimised to prevent sedimentation of 
downstream (Sites 3, 4 and 6) or downgradient (Sites 1, 2, 5, 7 and 8) watercourses. This can 
be achieved through a combination of the following, as deemed applicable to circumstances 
at each site: 
o Minimising the clearing of vegetation; 
o The construction of silt traps downgradient of each spoil site i.e. between the spoil site 

and applicable wetland; 
o Where practical, the use of geotextiles e.g. Geojute or hessian, to protect exposed soils; 

and 
o Construction of erosion berms.  

Impact Summary Impact on watercourse hydrology and sediment balance 

Proposed 
mitigation and 
management 
measures 

➢ Runoff patterns from the catchment of each watercourse affected by the proposed activity will 
change due to the change in topography brought about by the proposed activity. It is therefore 
imperative that the final shaping of each spoil site does not allow for the formation of 
preferential surface flow paths; 

➢ At Sites 3, 4 and 6 where the upper reaches of the watercourses will be infilled, it is imperative 
that: 
o The catchment yield above the applicable watercourse must be captured, transported and 

released to the lower portion of the watercourse without becoming contaminated.;  
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o The movement of water through the landscape to the remaining lower reaches of each 
watercourse does not result in concentrated or high velocity flows into the watercourses 
thereby causing erosion, incision and sedimentation of watercourses; and 

o The release of this water into the watercourse must be done in such a way so as to mimic 
natural releases of surface water into the watercourse, to prevent erosion and incision at 
the release point. 

Impact Summary Impact on water quality 

Proposed 
mitigation and 
management 
measures 

➢ Dependent on the outcome of chemical analyses of the tunnel muck, if it is determined that 
the spoil material may pose a contamination risk, the following mitigation measures must be 
implemented: 
o  Lining of spoil sites with a suitable liner/barrier system to prevent ingress of contaminated 

stormwater which may potentially contaminate groundwater; 
o Construction of clean and dirty water separation systems to prevent contaminated 

stormwater runoff from reaching downgradient watercourses. 
➢ A clean water diversion system similar to those implemented in mining operations must be 

investigated and implemented as required, to ensure that no sediment-laden or contaminated 
runoff reaches downstream or downgradient watercourses. 

Project phase  Rehabilitation Phase 

Impact Summary  Applicable to all aspects of watercourse ecology 

Proposed 
mitigation and 
management 
measures 

➢ Annual monitoring of the ecological state of all watercourses downgradient of the proposed 
spoil sites must be undertaken, for a recommended period of three years post-spoiling. As a 
minimum, the following aspects must be monitored: 
o Present Ecological State (PES) utilising WET-Health (Macfarlane et al, 2008) or the 

Index of Habitat Integrity (IHI) (Kleynhans et al, 2008) as applicable, or an industry 
accepted best practice method should other methods be developed in future; 

o Extent and species composition of Alien Invasive Plants within watercourses; and 
o Occurrence and extent of erosion within the watercourses 

➢ Rehabilitation of natural vegetation should proceed in accordance with a rehabilitation plan 
compiled by a suitable specialist. This rehabilitation plan should consider all development 
phases of the project indicating rehabilitation actions to be undertaken during and once 
construction has been completed. 

 
Following on from the risk assessment and taking into consideration the outcome of the ecological 
assessments, recommendations were made pertaining to the site selection for the proposed activity 
from a freshwater conservation perspective. These conclusions are summarised in the table below: 
 
Table D: Summary of each site in terms of opportunities and constraints posed in terms of 
freshwater conservation. 

Spoil 
Site  

Watercourse / Freshwater Conservation Order of preference (1 = most 
preferred; 4 = least preferred) 

1 Partially supported; existing quarry may be utilised only. Watercourse may 
not be encroached upon. *Subsequent to the initial findings of this 
investigation, the proponent optimised the layout of the proposed spoil site 
to avoid encroaching on the watercourse associated with Spoil Site 1. 
Nevertheless, strict adherence to mitigation measures is required to ensure 
that the watercourse is not directly or indirectly impacted upon.  

Partly acceptable; with 
conditions: 2 

2 Supported; no watercourse present although a watercourse is present 
downgradient thereof. *Subsequent to the initial findings of this investigation, 
Spoil Site 2 was excluded from further consideration due to the biodiversity 
sensitivity of the site.  

Strongly preferred: 1 

3 Supported; watercourse minimal in extent, ecological integrity, and 
ecological importance and sensitivity. *Subsequent to the initial 
investigations, the extent and position of Spoil Site 3 was optimised to 
minimise impacts on the watercourse. Nevertheless, strict adherence to 
mitigation measures is required to ensure that the greater drainage system 
associated with this watercourse is not directly or indirectly impacted upon. 

Preferred: 2 

4 Partially supported. May be infilled as far as the northern road crossing, 
i.e. between the following points: 
Southern-most point: 29°46'43.47"S 30°19'0.24"E 

Partly acceptable; with 
conditions: 3 
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Road Crossing: 29°46'20.20"S 30°19'0.42"E  
*Subsequent to the initial investigation, the extent of Spoil Site 4 was 
optimised in accordance with the above recommendations to minimise the 
impact to the watercourse. Nevertheless, some impacts are anticipated and 
this remains a ‘partly acceptable’ option from a watercourse ecological 
perspective. 

5 Supported; no wetland characteristics identified within the valley although 
a wetland is present downgradient of the site. May be infilled between the 
following points:  
Southern-most point: 29°46'35.01"S 30°18'40.57"E 
Northern-most point: 29°46'15.58"S 30°18'48.75"E 

Strongly preferred: 1 

6 Partially supported; may be infilled between the following points: 
North-western point:  29°44'31.91"S 30°19'17.75"E 
South-eastern point (road crossing): 29°44'44.10"S 30°19'30.40"E 
*Subsequent to the initial investigation, the extent of Spoil Site 6 was 
optimised in accordance with the above recommendations to minimise the 
impact to the watercourse. Nevertheless, some impacts are anticipated and 
this remains a ‘partly acceptable’ option from a watercourse ecological 
perspective. 

Partly acceptable; with 
conditions: 3 

7 Supported; no watercourse present within the site although a watercourse 
is present downgradient thereof. 

Strongly preferred: 1 

8 Supported; no watercourse present although a watercourse is present 
downgradient thereof. 

Strongly preferred: 1 

9 Not supported: wetland in good ecological condition and of increased 
ecological importance and sensitivity. *Subsequent to the initial 
investigations, this site was excluded from further consideration due to the 
increased freshwater and biodiversity sensitivity.  

Not supported: high biodiversity 
importance and sensitivity 

 
As summarised above, from a freshwater conservation perspective, Sites 2, 5, 7 and 8 are the most 
preferred sites, since no watercourses were identified directly within these sites. Site 3 is considered 
acceptable; although the proposed activity will result in the loss of watercourse habitat, this watercourse 
is of decreased ecological integrity. Since it drains into the Baynesfield Dam, it is not considered to 
make a significant contribution to the functioning of the downstream system. Sites 1, 4 and 7 are 
acceptable provided that impact mitigation measures as presented in this report are included into the 
EMP and/or conditions of authorisation; certain areas within these sites may be utilised, but the 
watercourses therein must be protected. Site 9 is deemed fatally flawed from a biodiversity resource 
management perspective and is not supported by the specialist for the purposes of the proposed 
activity, thus was excluded from further assessment.  
 
Conclusion 
Although the utilisation of certain sites within the proposed Option B layout (i.e. Spoil Sites 1, 3, 5 and 
6) poses a direct negative impact to specific watercourses in terms of habitat loss, the overall anticipated 
loss of watercourse habitat associated with the proposed spoil sites is approximately 5.1ha across the 
four sites. In comparison, the direct loss of wetland habitat as a result of the first filling of the proposed 
Langa Dam is approximately 44ha, whilst the first filling of the proposed Mbangweni Dam would result 
in the loss of 59ha of wetland habitat (Enviross, 2016). This alone serves to provide a direct comparison 
of the potential impact significance of the proposed spoil sites in contrast to the alternative, i.e. loss of 
habitat due to the first filling of the proposed Balancing Dam. Furthermore, whilst edge effects 
associated with the proposed spoil sites such as sedimentation of downgradient watercourses is 
possible, the prevention of such edge effects through strict implementation of site-specific mitigation 
measures (as provided in this report) is deemed practical and feasible.   
 
Taking into consideration the direct loss of watercourse habitat as a result of the proposed spoil sites, 
the feasibility of mitigating the impacts associated with the proposed activity, and the significance of 
perceived impacts when compared to the impact significance associated with the Proposed Balancing 
Dam, it is the opinion of the specialist that the disposal of the tunnel muck in the proposed spoil sites is 
of an acceptable impact significance and is the most environmentally appropriate feasible option. Thus, 
in the specialist’s opinion, the proposed spoil sites are a preferred alternative to the proposed Balancing 
Dam, and the former may be authorised provided that strict implementation of well-developed, site-
specific mitigation measures takes place throughout all phases of the proposed activity.   
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DOCUMENT GUIDE 

The following table indicates the requirements for Specialist Studies as per Appendix 6 of Government 

Notice 326 of 2017, amendments to the Environmental Impact Assessment (EIA) Regulations, 2014 as 

it relates to the National Environmental Management Act, 1998 (Act No. 107 of 1998), promulgated in 

Government Notice 40772 of 2017.  

No. Requirement Section in report 

a) Details of -   

(i) The specialist who prepared the report Appendix F 

(ii) The expertise of that specialist to compile a specialist report including a curriculum 
vitae 

Appendix F 

b) A declaration that the specialist is independent Appendix F 

c) An indication of the scope of, and the purpose for which, the report was prepared Section 1.2 

cA) An indication of the quality and age of base data used for the specialist report Section 4  

cB) A description of existing impacts on the site, cumulative impacts of the proposed 
development and levels of acceptable change 

Section 5 

d) The duration, date and season of the site investigation and the relevance of the 
season to the outcome of the assessment 

Section 4 

e) A description of the methodology adopted in preparing the report or carrying out the 
specialised process inclusive of equipment and modelling used 

Appendix C 

f) Details of an assessment of the specific identified sensitivity of the site related to 
the proposed activity or activities and its associated structures and infrastructure, 
inclusive of a site plan identifying site alternatives 

Section 5 

g) An identification of any areas to be avoided, including buffers Section 5.5 

h) A map superimposing the activity including the associated structure and 
infrastructure on the environmental sensitivities of the site including areas to be 
avoided, including buffers 

Section 5.5 

i) A description of any assumption made and any uncertainties or gaps in knowledge Section 1.3 

j) A description the findings and potential implication\s of such findings on the impact 
of the proposed activity, including identified alternatives on the environment or 
activities 

Section 5 and 6 

k) Any mitigation measures for inclusion in the EMPr Section 6.2 

l) Any conditions for inclusion in the environmental authorisation Section 6 

m) Any monitoring requirements for inclusion in the EMPr or environmental 
authorisation 

Section 6 

n) A reasoned opinion -   

(i) As to whether the proposed activity, activities or portions thereof should be 
authorised 

Section 7 

(iA) Regarding the acceptability of the proposed activity or activities Section 7 

(ii) If the opinion is that the proposed activity, activities or portions thereof should be 
authorised, any avoidance, management and mitigation measures that should be 
included in the EMPr, and where applicable, the closure plan 

Section 7 

o) A description of any consultation process that was undertaken during the course of 
preparing the specialist report 

N/A 

p) A summary and copies of any comments received during any consultation process 
and where applicable all responses thereto; and 

N/A 

q) Any other information requested by the competent authority N/A 
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GLOSSARY OF TERMS 

Alien vegetation: Plants that do not occur naturally within the area but have been introduced either 
intentionally or unintentionally. Vegetation species that originate from outside of the 
borders of the biome -usually international in origin. 

Biodiversity: The number and variety of living organisms on earth, the millions of plants, animans and 
micro-organisms, the genes they contain, the evolutionary history and potential they 
encompass and the ecosystems, ecological processes and landscape of which they are 
integral parts. 

Buffer: A strip of land surrounding a wetland or riparian area in which activities are controlled or 
restricted, in order to reduce the impact of adjacent land uses on the wetland or riparian 
area. 

Catchment: The area where water is collected by the natural landscape, where all rain and run-off 
water ultimately flows into a river, wetland, lake, and ocean or contributes to the 
groundwater system. 

Delineation (of a wetland):  To determine the boundary of a wetland based on soil, vegetation and/or hydrological 
indicators. 

Ecoregion: An ecoregion is a "recurring pattern of ecosystems associated with characteristic 
combinations of soil and landform that characterise that region”. 

Facultative species: Species usually found in wetlands (76%-99% of occurrences) but occasionally found in 
non-wetland areas 

Gleying: A soil process resulting from prolonged soil saturation which is manifested by the presence 
of neutral grey, bluish or greenish colours in the soil matrix. 

Groundwater: Subsurface water in the saturated zone below the water table. 

Hydromorphic soil:  A soil that in its undrained condition is saturated or flooded long enough to develop 
anaerobic conditions favouring the growth and regeneration of hydrophytic vegetation 
(vegetation adapted to living in anaerobic soils). 

Hydrology: The study of the occurrence, distribution and movement of water over, on and under the 
land surface. 

Hydrophyte: Any plant that grows in water or on a substratum that is at least periodically deficient of 
oxygen as a result of soil saturation or flooding; plants typically found in wet habitats. 

Intermittent flow: Flows only for short periods. 

Indigenous vegetation: Vegetation occurring naturally within a defined area. 

Mottles: Soils with variegated colour patterns are described as being mottled, with the “background 
colour” referred to as the matrix and the spots or blotches of colour referred to as mottles. 

Obligate species: Species almost always found in wetlands (>99% of occurences). 

Perched water table: The upper limit of a zone of saturation that is perched on an unsaturated zone by an 
impermeable layer, hence separating it from the main body of groundwater 

RDL (Red Data listed) 
species: 

Organisms that fall into the Extinct in the Wild (EW), critically endangered (CR), 
Endangered (EN), Vulnerable (VU) categories of ecological status 

Seasonal zone of wetness: The zone of a wetland that lies between the Temporary and Permanent zones and is 
characterised by saturation from three to ten months of the year, within 50cm of the 
surface 

Temporary zone of 
wetness:  

the outer zone of a wetland characterised by saturation within 50cm of the surface for less 
than three months of the year 

Watercourse: In terms of the definition contained within the National Water Act, a watercourse means: 

• A river or spring; 

• A natural channel which water flows regularly or 
intermittently; 

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

• Any collection of water which the Minister may, by notice in 
the Gazette, declare to be a watercourse; 

• and a reference to a watercourse includes, where relevant, 
its bed and banks 

Wetland Vegetation 
(WetVeg) type: 

Broad groupings of wetland vegetation, reflecting differences in regional context, such as 
geology, climate, and soils, which may in turn have an influence on the ecological 
characteristics and functioning of wetlands.  
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ACRONYMS 

°C Degrees Celsius. 

CVB Channelled Valley Bottom 

BAR Basic Assessment Report 

BAS Best Attainable State  

BGIS Biodiversity Geographic Information Systems  

CBA Critical Biodiversity Area 

C-Plan  Conservation Plan 

DWA  Department of Water Affairs 

DWAF Department of Water Affairs and Forestry 

DWS Department of Water and Sanitation  

EAP Environmental Assessment Practitioner  

EC Ecological Class or Electrical Conductivity (use to be defined in relevant sections) 

EIA Environmental Impact Assessment 

EIS Ecological Importance and Sensitivity 

EMP Environmental Management Program 

ESA Ecological Support Area 

EWR Ecological Water Requirements 

FEPA Freshwater Ecosystem Priority Areas 

GDARD Gauteng Department of Agriculture and Rural Development 

GIS Geographic Information System 

GN Government Notice 

GPS Global Positioning System 

HGM Hydrogeomorphic  

m Meter 

MAP Mean Annual Precipitation 

NEMA National Environmental Management Act 

NFEPA National Freshwater Ecosystem Priority Areas 

NWA National Water Act 

PES Present Ecological State 

REC Recommended Ecological Category 

RQIS Research Quality Information Services  

SACNASP South African Council for Natural Scientific Professions 

SANBI South African National Biodiversity Institute 

SANParks South African National Parks 

SA RHP South Africa River Health Programme 
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1 INTRODUCTION 

1.1 Background 

Scientific Aquatic Services was appointed to conduct a specialist watercourse ecological and 

biodiversity impact study of several proposed spoil sites for the disposal of tunnel muck 

(‘proposed activity’) which will be generated during the construction of the proposed transfer 

tunnel (uMkhomazi-uMlaza Tunnel) associated with the proposed uMkhomazi Water Project 

Phase 1 (uMWP-1) near Richmond, KwaZulu-Natal Province. Please refer to Section 2 of this 

report for the project description and locations of the various proposed spoil sites. The 

proposed spoil sites (hereafter the “study area”) are located within the Baynesfield Estate, 

located approximately 2km west of the R56 provincial road and approximately 5km south-west 

of the town of Thornville in KwaZulu-Natal. Baynesfield Estate is located approximately 35km 

east of the proposed Smithfield Dam.  

 

The purpose of this report is to define the ecology of each of the proposed spoil sites in terms 

of watercourse characteristics, including mapping of the watercourses identified within the 

spoil sites, defining areas of increased Ecological Importance and Sensitivity (EIS), and to 

define the Present Ecological State (PES) of each watercourse associated with each proposed 

spoil site. Additionally, this report aims to define the socio-cultural and ecological service 

provision of the watercourses and the Recommended Management Objective (RMO), 

Recommended Ecological Category (REC) and Best Attainable State (BAS) for the 

watercourses. It is a further objective of this study to provide detailed information to be 

considered when considering the proposed activity in the vicinity of the watercourse, to ensure 

the ongoing functioning of the ecosystem, such that local and regional conservation 

requirements and the provision of ecological services in the local area are supported while 

considering the need for sustainable economic development. 

 

The Department of Water and Sanitation (DWS) Risk Assessment Matrix as defined in 

Appendix A of Regulation GN509 (2016) as it relates to activities as stipulated in Section 21(c) 

and (i) of the National Water Act, 1998 (Act No. 36 of 1998) was applied to determine the 

significance of the perceived impacts associated with the proposed activities on the receiving 

freshwater environment. In addition, mitigatory measures were developed which aim to 

minimise the perceived impacts associated with the proposed activity, followed by an 

assessment of the significance of the impacts after mitigation, assuming that they are fully 

implemented. 
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This report, after consideration and a description of the ecological integrity of the proposed 

spoil sites associated with the uMWP-1, must guide the relevant authorities, by means of a 

reasoned opinion and recommendations, as to the viability of the proposed spoil sites from a 

watercourse management point of view. 

 

1.2 Scope of Work 

Specific outcomes in terms of this report are outlined below: 

➢ A background study of relevant national, provincial and municipal datasets (such as 

the National Freshwater Ecosystem Priority Areas [NFEPA] 2011 database; the 

Department of Water and Sanitation Research Quality Information Services [DWS 

RQIS PES/EIS], 2014 database and the KwaZulu-Natal Biodiversity Spatial Planning 

database (2016) was undertaken to aid in defining the PES and EIS of the 

watercourses; 

➢ The watercourses associated with each of the proposed spoil sites were delineated 

according to “Department of Water Affairs and Forestry (DWAF)1 (2005; 2008)2: A 

practical field procedure for identification of wetlands and riparian areas”. Aspects such 

as soil morphological characteristics, vegetation types and wetness were used to 

delineate the watercourses;  

➢ The watercourse classification assessment was undertaken according to the 

Classification System for Wetlands and other Aquatic Ecosystems in South Africa. 

User Manual: Inland systems (Ollis et al., 2013);  

➢ The EIS of the watercourses was determined according to the method described by 

Rountree & Kotze (2013);  

➢ The PES of the watercourses was determined according to the resource-directed 

measures guideline of Macfarlane et al. (2008) or Kleynhans et al. (2008) as 

applicable; 

➢ The watercourses were mapped according to the ecological sensitivity of the 

hydrogeomorphic unit in relation to the proposed spoil sites. In addition to the 

watercourse boundary, the appropriate provincial recommended buffers and legislated 

zones of regulation were depicted where applicable;  

➢ Allocation of a suitable RMO, REC and BAS to the watercourses based on the results 

obtained from the PES and EIS assessments;  

 

1 The Department of Water Affairs and Forestry (DWAF) was formerly known as the Department of Water Affairs (DWA). At present, the 
Department is known as the Department of Water and Sanitation (DWS). For the purposes of referencing in this report, the name under 
which the Department was known during the time of publication of reference material, will be used. 
2 Even though an updated manual is available since 2008 (Updated Manual for the Identification and Delineation of Wetlands and Riparian 
Areas), this is still considered a draft document currently under review.  
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➢ A predetermined impact assessment methodology was applied to identify potential 

impacts that may affect the watercourses as a result of the proposed activity, and to 

aim to quantify the significance thereof; and 

➢ To present management and mitigation measures which should be implemented 

during the various development phases to assist in minimising the impact on the 

receiving freshwater environment. 

 

1.3 Assumptions and Limitations 

The following assumptions and limitations are applicable to this report:  

➢ The determination of the watercourse boundaries and the assessment thereof is 

confined to the watercourse associated each proposed spoil site. The general 

surroundings were considered in the desktop assessment of the study area; 

➢ Further to the above, where historical data pertaining to the ecological state of the 

watercourses was available (i.e. through historical investigations undertaken as part of 

the EIA process), this information was taken into consideration during this study; 

➢ The season in which the field assessment was undertaken (prior to significant seasonal 

rainfall) posed some limitations on the identification of some floral species present 

within the watercourses and associated temporary and upland zones, thus, the ability 

to use vegetation as an indicator of wetland boundaries was limited in some areas. 

Additionally, recent seasonal burning within two of the proposed sites (Spoil Sites 3 

and 5) placed similar limitations on the use of vegetation as an indicator. This is not 

considered a significant limitation for the purposes of this study however and the 

results of the study are considered adequate to allow for decision making; 

➢ Due to the extremely steep nature of the terrain in some areas (particularly Spoil Site 

1), it was not possible to safely access the outer boundary of the full extent of the 

riparian or wetland temporary zones associated with some watercourses. Where 

possible, field verification was undertaken, however, digital satellite imagery was 

utilised to aid in the delineation of some watercourses; 

➢ Previous delineations undertaken by Enviross CC (2016) were utilised where 

necessary. Where it was feasible and/or necessary to verify these delineations during 

the course of this investigation, this was undertaken; therefore, notwithstanding the 

above, the watercourse delineations as presented in this report are regarded as a best 

estimate of the watercourse boundaries based on the site conditions present at the 

time of assessment; 

➢ Whilst low-lying areas which may convey water periodically were identified within Spoil 

Sites 2 and 5, these did not meet the definition of a watercourse from an ecological 
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perspective. However, should 1:100 year floodlines be determined by a suitably 

qualified specialist for these features, they will be considered as watercourses from a 

legal standpoint, and the necessary authorisations will therefore be required; 

➢ Global Positioning System (GPS) technology is inherently inaccurate and some 

inaccuracies due to the use of handheld GPS instrumentation may occur however, the 

delineations as provided in this report are deemed accurate enough to fulfil the 

authorisation requirements as well as the implementation of the mitigation measures 

provided. If more accurate assessments are required, the watercourse will need to be 

surveyed and pegged according to surveying principles;  

➢ Freshwater and terrestrial zones create transitional areas where an ecotone is formed 

as vegetation species change from terrestrial to obligate/facultative species. Within 

this transition zone, some variation of opinion on the watercourse boundary may occur. 

However, if the DWAF (2005, 2008) method is followed, all assessors should get 

largely similar results; and 

➢ With ecology being dynamic and complex, certain aspects (some of which may be 

important) may have been overlooked. However, it is expected that the proposed 

spoiling activities have been accurately assessed and considered, based on the field 

observations in terms of watercourse ecology. 

 

1.4 Legislative Requirements and Provincial Guidelines 

The following legislative requirements and relevant provincial guidelines were taken into 

consideration during the assessment. A detailed description of these legislative requirements 

is presented in Appendix B: 

➢ The Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996); 

➢ The National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA); 

➢ The National Water Act, 1998 (Act No. 36 of 1998) (NWA); 

➢ Government Notice (GN) 509 as published in the Government Gazette 40229 of 2016 

as it relates to the National Water Act, 1998 (Act No. 36 of 1998); and 

➢ Ezemvelo KwaZuluNatal Widlife Scientific Services Guideline: Biodiversity Impact 

Assessments in KwaZulu Natal, Version 2 (2013). 

  



SAS 219215 March 2020

 

 
5 

2 PROJECT DESCRIPTION 

The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-

Natal (KZN) are insufficient to meet the long-term water requirements of the system. The 

uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of water from the 

undeveloped uMkhomazi River to the existing Mgeni system. This transfer scheme is deemed 

to be the most viable option to provide a large volume of water to fulfil the long-term water 

requirements of the Mgeni system.  

 

The uMWP-1 consists of both Raw Water and Potable Water components which are being 

undertaken by the Department of Water and Sanitation (DWS) and Umgeni Water, 

respectively. Nemai Consulting was appointed as the independent Environmental Assessment 

Practitioner (EAP) to undertake the Environmental Impact Assessment (EIA) for both 

components of the uMWP-1.  

 

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former 

Department of Environmental Affairs (DEA), which is now known as the Department of 

Environment, Forestry and Fisheries (DEFF), on 10 November 2016. A letter (dated 13 

February 2017) was received from DEA which rejected the Final EIA Report for uMWP-1 Raw 

Water and requested additional information. A first version of an Addendum to the Final EIA 

Report was compiled in July 2018, which aimed to provide the additional information requested 

by DEA, to allow for the decision-making process to be completed in terms of the National 

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

 

Due to the substantive nature of the comments received from the authorities and Interested 

and Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to 

identify an alternative project layout in light of the potential risks posed to Blue Swallows, which 

is a critically endangered species. The alternative layout excludes the proposal balancing dam, 

which is the principal source of significant impacts to Blue Swallows (critically endangered 

species).  

 

The change in the layout caused by the possible discarding of the balancing dam necessitated 

the following additional changes: 

➢ Inclusion of new spoil sites to dispose of large volumes of excavated material that will 

be produced during the tunnel boring exercise, which could no longer be used in the 

construction of the dam wall of the balancing dam; 

➢ Changes to the corridors of the tunnel and raw water pipeline; and 
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➢ Identification of access roads to the above new project components.  

 

The abovementioned changes necessitated consideration of two alternative layouts, namely 

Layout Alternative A (including balancing dam) and Layout Alternative B (excluding balancing 

dam). Within Layout Alternative B, two spoil site Options were considered, namely Option A 

and Option B. Following a high-level desktop assessment, Option A was discarded for further 

consideration due to unacceptably high ecological sensitivity and risk (please refer to Sections 

4 and 5.1 of this report), and the focus of this investigation was on the spoil sites in Option B. 

It should be noted that the Option B layout has undergone several refinements based on 

findings made during the site assessment in October 2019. This included the discarding of 

one site (referred to in this report as Spoil Site 9) due to its high ecological importance and 

sensitivity, and the addition of two sites (Spoil Sites 7 and 8) which could only be assessed 

using desktop data as these were included in the layout subsequent to the site visit. Since 

these latter two sites are located within commercial forestry areas which have limited 

ecological sensitivity, although edge effects may be substantial, this was not deemed to be a 

significant limitation in the study.  

 

This report serves to assess the above changes to the layout for uMWP-1 Raw Water from a 

watercourse ecological perspective and should be considered in addition to the existing 

biodiversity studies for the project. 
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Figure 1: A digital satellite image depicting the location of the proposed spoil sites in relation to the surrounding environment. 
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Figure 2: The proposed spoil sites depicted on a 1:50 000 topographical map in relation to the surrounding environment. 
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3 ASSESSMENT APPROACH 

3.1 Watercourse Field Verification 

For the purposes of this investigation, the definition of a watercourse and a wetland were taken 

as per that in the National Water Act, 1998 (Act No. 36 of 1998). The definitions are as follows: 

 

A watercourse means: 

 (a) a river or spring; 

(b) a natural channel in which water flows regularly or intermittently; 

(c) a wetland, lake or dam into which, or from which, water flows; and 

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a 

watercourse, 

and a reference to a watercourse includes where relevant, its bed and banks. 

 

Wetland habitat is “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.” 

 

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 areas. 

 

A field assessment was undertaken in early October 2019, prior to the commencement of the 

summer rainfall season, during which the presence of any watercourse characteristics as 

defined by DWAF (2008) and by the National Water Act, 1998 (Act No. 36 of 1998), were 

noted (please refer to Section 4 of this report). The watercourse delineation took place, as far 

as possible, according to the method presented in “A practical field procedure for identification 

and delineation of wetlands and riparian areas” published by DWAF in 2005; 2008. The 

foundation of the method is based on the fact that watercourses have several distinguishing 

factors including the following: 

➢ Landscape position; 

➢ The presence of water at or near the ground surface; 

➢ Distinctive hydromorphic soils; and 
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➢ Vegetation adapted to saturated soils. 

 

In addition to the delineation process, a detailed assessment of the delineated watercourses 

within the spoil sites was undertaken, whereby factors affecting the integrity of the watercourse 

were taken into consideration and aided in the determination of the functioning as well as the 

provision of ecological and socio-cultural services by the watercourse. A detailed explanation 

of the methods of assessment undertaken is provided in Appendix C of this report. 

 

3.2 Sensitivity Mapping 

The watercourses associated with the study area was delineated with the use of a Global 

Positioning System (GPS). Geographic Information System (GIS) was used to project the 

watercourses onto digital satellite imagery and topographic maps. The sensitivity map 

presented in Section 5.5 should guide the design and layout of the proposed spoil sites 

associated with the uMWP-1. 

 

3.3 Risk Assessment and Recommendations 

Following the completion of the assessment, the DWS risk assessment was conducted 

(please refer to Appendix D for the method of approach) and recommendations were 

developed to address and mitigate impacts associated with the proposed spoil sites. These 

recommendations also include general ‘best practice’ management measures, which apply to 

the proposed spoil sites as a whole, and which are presented in Appendix F. Mitigation 

measures have been developed to address issues in all phases throughout the life of the 

operation including construction and operation. The detailed site-specific mitigation measures 

are outlined in Section 6 of this report. 

 

4 RESULTS OF THE DESKTOP ANALYSIS 

4.1 Analyses of Relevant Databases 

The following section contains data accessed as part of the desktop assessment and are 

presented as “dashboard-style” reports below (Tables 1 to 3). The dashboard reports aim to 

present concise summaries of the data on as few pages as possible to allow for integration of 

results by the reader to take place. It is important to note that although all data sources used 

provide useful and often verifiable, high-quality data, the various databases used do not 

always provide an entirely accurate indication of the study area’s actual site characteristics at 



SAS 219215 March 2020 

 

 
11 

the scale required to inform the environmental authorisation and/or water use licencing 

processes. However, this information is considered to be useful as background information to 

the study. Thus, this data was used as a guideline to inform the assessment and to focus on 

areas and aspects of increased conservation importance. 

 

A summary of the category descriptions of the databases consulted is presented in Table 1, 

whilst Tables 2 and 3 present the background data applicable to the Option A and Option B 

proposed spoil sites respectively. The tables are followed by maps of the applicable datasets. 

 

Table 1: Category descriptions of databases utilised. 

Database Category Description 

NFEPA Wetlands 

WETCON 

C: Moderately modifies. Percentage natural land cover 25-75% 

Z1: Heavily to critically modified. Wetland overlaps with a 1:50 000 artificial inland 
waterbody. 

WETFEPA 
The final wetland Freshwater Ecosystem Priority Areas (FEPAs) selected (reviewed at 
NFEPA National Stakeholder Review Workshop, July 2010). 

CRANE 
Wetlands excluding dams with the majority of its area within a sub-quaternary catchment 
that has sightings or breeding areas for threatened wattled cranes, grey crowned cranes 
and blue cranes. 

NFEPA Rivers RIVCON C: Moderately Modified 

KwaZulu-Natal 
Biodiversity 
Spatial Planning 

CBA Irreplaceable 

CBA Irreplaceable areas are areas identified as having an irreplaceability value of 1, as 
such these planning units represent the only localities for which the conservation targets 
for one or more of the biodiversity features contained within can be achieved, meaning 
there are no alternative sites. 

CBA Optimal 

CBA Optimal areas, are areas which represent the best localities out of a potentially larger 
selection of available planning units that are optimally located to meet both the 
conservation target but also the criteria defined by either the Decision Support Layers 
(Coverages used in the C-Plan to aid the optimisation process in which a minimal reserve 
configuration is achieved) or the Cost Layer (A single combined coverage used to aid the 
optimisation process in which a minimal reserve configuration is achieved). CBA Optimal 
areas are based on the optimised outputs derived using systematic conservation planning 
software, with the planning units identified representing the localities for which the 
conservation targets for one or more of the biodiversity features contained within can be 
achieved. Even though these areas are considered ‘optimised’ for a variety of species, 
this does not mean that it is the only areas where these species occur, but there are more 
alternate Sites available within which the features located within can be met. 
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Table 2: Desktop data relating to the characteristics associated with Option A, proposed Spoil Sites 1-5 situated immediately downstream of the 
Baynesfield Dam. 

Aquatic Ecoregion and sub-regions in which the Spoil Sites Option A 
are located (Figure 3) 

Detail of the Spoil Sites Option A in terms of the National Freshwater Ecosystem Priority Area database (NFEPA, 
2011) 

Ecoregion  South Eastern Uplands FEPACODE 
According to the NFEPA (2011) database the Spoil Sites Option A are situated within 
a sub quaternary catchment that is not considered important for fish and freshwater 
ecology and conservation. 

Catchment Mkomazi Catchment NFEPA Wetlands (Figure 4) 
There are no wetlands indicated by the database within the Spoil Sites Option A 
although groundtruthing suggests that there is an unchanelled valley bottom wetland 
associated with the Umlazi River. 

Quaternary Catchment  U60A 
NFEPA Wetland Vegetation 
(Figure 6) 

Sub-Escarpment Savanna (EN) 

WMA 
Mvoti to Umzimkulu Water Management 
Area NFEPA River (Figure 4) 

The Umlazi River traverses the Spoil Sites Option A. The Umlazi River is considered 
to be in a moderately modified (Class C) ecological condition. The Umlazi River is not 
classified as a FEPA River.  SubWMA Mgeni subWMA 

Importance of the Spoil Sites Option A according to the KwaZulu-Natal Biodiversity Spatial Planning (2016) (Figure 7) 

CBA Irreplaceable  The majority of the Spoil Sites Option A is situated within an Irreplaceable CBA.  

CBA Optimal There are no Optimal CBAs associated with the Spoil Sites Option A.  
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Table 3: Desktop data relating to the characteristics associated with Option B, proposed Spoil Sites 1-9 

Category Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 

Aquatic Ecoregion and sub-regions in which the sites are located 

Ecoregion (Figure 3) All Sites fall within the South Eastern Uplands 

Catchment All Sites fall within the Mkomazi Catchment 

Quaternary Catchment 
(Figure 3) 

U60A U60B U60A U60B U60B U60B U60B U60B U60B 

WMA All Sites fall within the Mvoti to Umzimkulu Water Management Area 

SubWMA All Sites fall within the Mgeni subWMA 

Detail of the sites in terms of the National Freshwater Ecosystem Priority Area database (NFEPA, 2011) 

FEPACODE 
According to the NFEPA (2011) database the Sites are situated within a sub quaternary catchment that is not considered important for fish and freshwater ecology 
and conservation. 

NFEPA 
Wetlands 

HGM Unit & 
Natart 
(Figure 4) 

No wetlands 
indicated, the site 
is however 
situated within the 
100m 
recommended 
buffer around a 
FEPA wetland.  

No wetlands 
indicated. 

No wetlands 
indicated 

Natural 
Channelled 
Valley Bottom 
Wetland  

Natural 
Channelled 
Valley Bottom 
Wetland 

No 
Wetlands 

Natural 
Channelled 
Valley Bottom 
Wetland 

No 
Wetlands 

Natural 
Channelled 
Valley 
Bottom 
Wetland 

WETCON 
Class C 
(Moderately 
Modified) 

Class C 
(Moderately 
Modified) 

Class Z1 
(Heavily to 
Critically 
Modified) 

Class Z1 
(Heavily to 
critically 
modified) 

Ecological 
Importance 
(Figure 5) 

FEPA Wetland 
important for the 
conservation of 
Cranes 

FEPA Wetland 
important for the 
conservation of 
Cranes. 
Ground-truthing 
indicated that 
no wetland is 
present within 
this site. 

FEPA 
Wetland 
important for 
the 
conservation 
of Cranes 

FEPA 
Wetland 
important for 
the 
conservation 
of Cranes 
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Category Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 

NFEPA Wetland 
Vegetation (Figure 6) 

Sub-Escarpment 
Grassland Group 
3 (CR) 

Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Majority: Sub-
Escarpment 
Savanna (EN) & 
Southern 
portion: Sub-
Escarpment 
Grassland Group 
3 (CR) 

Majority: Sub-
Escarpment 
Savanna (EN) & 
Southern 
portion: Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Sub-
Escarpment 
Savanna 
(EN) 

Sub-
Escarpment 
Savanna (EN) 

Sub-
Escarpment 
Savanna 
(EN) 

Sub-
Escarpment 
Savanna 
(EN) 

NFEPA Rivers (Figure 4) 

Umlazi River: 
± 180 m North 

Umlazi River: 
± 750 m 
Northwest 

Umlazi River: 
± 296 m 
Northwest 

Umlazi River: 
± 1.6 km North 

Umlazi River: 
± 1.5 km North 

Umlazi 
River: 
± 790 m 
South 

Umlazi River: 
± 1.3 km 
Northwest 

Umlazi 
River:  
± 1.6 km 
Northwest 

Umlazi River:  
± 3 km 
Northwest 

The Umlazi River is considered to be in a moderately modified (Class C) ecological condition. The Umlazi River is not classified as a FEPA River.  

Importance of the study area according to the KwaZulu-Natal Biodiversity Spatial Planning (2016) (Figure 7)   

CBA Irreplaceable  Western Portion Majority Whole area 
Section of the 
western portion 

Majority 
Section of 
the eastern 
portion 

Very small 
eastern 
portion 

Majority 
Section of 
the northern 
portion 

CBA Optimal None None None 
Section of the 
eastern portion 

None None None None 
Section of 
the southern 
portion 

CBA = Critical Biodiversity Areas; DWS = Department of Water and Sanitation; EI = Ecological Importance; EMF = Environmental Management Framework; ES = Ecological Sensitivity; ESA = Ecological Support Area; 
FEPA = Freshwater Ecosystem Priority Area; m.a.m.s.l = Meters Above Mean Sea Level; MAP = Mean Annual Precipitation; NFEPA = National Freshwater Ecosystem Priority Areas; WMA = Water Management Area. 
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Figure 3: Aquatic ecoregion and quaternary catchments associated with the proposed disposal site alternatives.  
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Figure 4: uMlazi River and wetlands in relation to the spoil site alternatives as indicated by the NFEPA database (2011).  
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Figure 5: FEPA wetlands associated with the proposed spoil sites and the guideline 100m buffer recommended by the NFEPA Implementation 
Manual, 2011.  
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Figure 6: Wetland Vegetation Types associated with the spoil site alternatives according to NFEPA (2011).
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Figure 7: Freshwater Critical Biodiversity Areas (CBAs) associated with the proposed spoil sites according to the KZNBSP (2016). 
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5 RESULTS: WATERCOURSE ASSESSMENT 

5.1 Layout B, Option A: Watercourse Identification 

During the preliminary desktop assessment (refer to Section 4.1, Table 1) of the study area, it 

was determined that the Layout B, Option A spoil sites are located within the wetland area 

immediately downstream of the existing Baynesfield Dam. This wetland area is associated 

with the uMlazi River, one of the primary drainage systems flowing through the Baynesfield 

Estate and is therefore deemed to be of increased ecological importance. Further obstruction 

of flow and potential further decrease in recharge to the downstream system would almost 

definitely occur should this area be utilised as spoil sites, potentially impacting the downstream 

system significantly. Furthermore, although this area was not assessed in detail during the 

site assessment in October 2019, brief visual observations of the area in question indicated 

that the wetland is likely to be of increased ecological sensitivity, potentially providing essential 

habitat for wetland-dependent fauna, as well as potentially harbouring floral Species of 

Conservation Concern. Therefore, it is the opinion of the ecologist that utilising these sites for 

the disposal of excavated material poses an unacceptably high risk to the overall ecology of 

the wetland system downstream of the Baynesfield Dam, and the Option A spoil sites were 

eliminated from further investigation as a result. 

 

5.2 Layout B, Option B: Watercourse Identification and Delineation 

During the site investigations, it was determined that portions of watercourses are located 

within some of the Layout B, Option B spoil sites, specifically Sites 1, 3, 4, 6 and 9. Although 

no watercourses are located directly within Sites 2, 5, 7 and 8, it should be noted that 

watercourses are present directly adjacent to and downgradient of these sites, and therefore 

appropriate mitigation measures will need to be implemented during the proposed activities to 

ensure that no indirect impacts occur. Please refer to Section 6 for these mitigation measures. 

 

The watercourse delineations as presented in this report are regarded as a best estimate of 

the watercourse boundaries based on the site conditions present at the time of assessment. 

Historical and current digital satellite imagery was utilised to aid in the delineation of the 

watercourses, and as noted in Section 1.3, historical delineations undertaken by EnviRoss 

(2016) and SAS (2018) during the initial EIA and biodiversity offset initiative studies 

respectively were also utilised.  
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During the assessment, the following indicators were used to delineate the boundary of the 

watercourses: 

➢ Topography/elevation were used to determine in which parts of the landscape the 

watercourses were most likely to occur. Given the topography of each proposed spoil 

site, all identified watercourses occur within the valley bottom position; 

➢ Within Sites 4 and 6, obligate and facultative wetland species were used in conjunction 

with terrain units as well as the point where a distinct change in the vegetation 

composition was observed to determine the wetland zone boundaries, whilst in Sites 

1 and 3, the riparian zone was defined as an area that supports vegetation with a 

composition and physical structure distinct from the adjacent terrestrial zones. The 

historical delineations undertaken by EnviRoss (2016) were utilised for Sites 2, 5, 7 

and 8 and these were not verified during the October 2019 site assessment; 

➢ The soil form indicator was used to determine whether wetland characteristics were 

present within the various proposed spoil sites. In order to confirm the presence of a 

wetland, the soil needs to present redoxymorphic soil features, which are 

morphological signatures that appear in soils with prolonged periods of saturation and 

water level fluctuation (due to the resultant anaerobic conditions). These 

redoxymorphic soil features would be identifiable in the soil irrespective of the season 

in which the soil sample is taken, as they are not determined by how ‘wet’ the soil is, 

but rather by the mottling or signs of gleying that has occurred over a period of time 

within the soil. 
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Figure 8: The delineated watercourses associated with the Option B Spoil Sites 1-9.
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5.3 Watercourse System Characterisation 

In preparation for the field assessment, digital satellite imagery and provincial and national 

watercourse databases (as outlined in Section 4 of this report) were used to identify areas of 

interest at a desktop level. During the site assessment undertaken in October 2019, 

watercourses were identified within Sites 1, 3, 4, 6 and 9, whilst watercourses were identified 

adjacent to and downgradient of Sites 2, 5, 7 and 8 (but no watercourses were identified 

directly within these sites). It is likely that the valley within Site 5 functions as a preferential 

surface flow path, channelling runoff into the downgradient wetland system, although altered 

topography in the northern end of this valley (most likely due to historical agricultural practices) 

is likely to impede the through-flow of water to the portion downgradient system immediately 

adjacent to the site.  

 

These watercourses were characterised according to the Classification System (Ollis et al, 

2013) as inland systems (i.e. systems having no existing connection to the ocean, but which 

are inundated or saturated with water, either permanently or periodically), falling within the 

South Eastern Uplands Aquatic Ecoregion, and either the Sub-Escarpment Grassland Group 

3 or Sub-Escarpment Savanna WetVeg groups. The characterisation of each watercourse is 

summarised in the table below. 

Table 4: Characterisation of the watercourses associated with the proposed spoil sites 
according to the Classification System (Ollis et. al., 2013). 

*In this instance, the watercourses are characterised as small streams possessing riparian characteristics, and should not be 
construed as large, free-flowing riverine systems. 

Proposed 
Spoil Site 
(Option 

B) 

Location of watercourse 
in relation to the spoil 

site 

Level 2: Regional 
Setting (WetVeg Group) 

Level 3: Landscape unit Level 4: HGM Type 

1 
Partially within, 
immediately adjacent to 
western boundary 

Sub-Escarpment 
Grassland Group 3 (CR) 

Valley floor: The base of a 
valley, situated between two 
distinct valley side-slopes 
 

*River: a linear landform with clearly 
discernible bed and banks, which 
permanently or periodically carries a 
concentrated flow of water 

2 
Downgradient and 
adjacent to southern 
boundary 

Channelled and unchannelled valley 
bottom HGM units: valley-bottom wetland 
with (channelled) and without (unchannelled) 
a river channel running through it 

3 Within 

*River: a linear landform with clearly 
discernible bed and banks, which 
permanently or periodically carries a 
concentrated flow of water 

4 Within 

Majority: Sub-Escarpment 
Savanna (EN)  
Southern portion: Sub-
Escarpment Grassland 
Group 3 (CR) 

Unchannelled valley-bottom wetland: a 
valley-bottom wetland without a river channel 
running through it 

5, 7 and 8 
Immediately adjacent / 
downgradient of northern 
boundary 

Sub-Escarpment Savanna 
(EN) 

6 Within  

9 Within  
Valley floor: The base of a 
valley, situated between two 
distinct valley side-slopes 

Unchannelled valley-bottom wetland: a 
valley-bottom wetland without a river channel 
running through it 
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It should be noted that although the watercourses within Sites 1 and 3 have been classified 

as rivers, this classification is largely due to the dominant presence of woody species within 

and adjacent to each watercourse, as opposed to hydrophytic vegetation typically expected in 

wetlands. However, these watercourses are relatively small in extent in comparison to the 

larger drainage systems to which they are connected (1.92ha and 1.11ha respectively) and 

are not considered to be large, free-flowing riverine resources, but rather are small streams 

draining into larger downstream systems. 

 

All watercourses associated with the various proposed spoil sites have been impacted upon 

to some extent by historical and current agricultural activities, although the extent and 

magnitude of impacts varies noticeably between watercourses. The various impacts and 

magnitude thereof are discussed in Section 5.3 of this report. 

 

The watercourse identified within Site 9 was found during a high-level preliminary assessment 

to be of increased ecological integrity, importance and sensitivity, and in agreement with the 

EAP was thus excluded from further assessment. 

 

5.4 Field Verification Results 

Following the site visit, various assessments were undertaken to determine the following: 

➢ PES, incorporating aspects such as hydrology, vegetation and geomorphology; 

➢ Service provision of the watercourses, which incorporates aspects such as biodiversity 

maintenance, flood attenuation, streamflow regulation and assimilation, to name a few; 

➢ The EIS was guided by the results obtained from the assessment of PES and service 

provision of the watercourses; 

➢ An appropriate REC, RMO and BAS to guide the management of the watercourses, 

specifically with the intent of preventing impacts to the ecological integrity of the 

downgradient system; and 

➢ Assessment of impacts of the proposed activities within the spoil sites on the receiving 

freshwater environment. 

 

The results of the assessment of the various watercourses are presented in the “dashboard-

style” reports below. It is important to note that although all four watercourses are hydraulically 

connected to larger downstream drainage systems, only the portions of the watercourses 

within each of the proposed spoil sites was assessed. Any significant impacts on the 

watercourse in question (e.g. impoundments) which were located outside of the assessment 

area were however taken into account during the assessment where applicable.   
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Table 5: Summary of the assessment of the watercourse associated with proposed Spoil Site 1. 

Ecological & socio-cultural service provision graph: 
 

 

 

PES 
discussion 
(IHI and 
VEGRAI) 

PES Category: A (IHI) / B (VEGRAI) 
The results of the PES assessment indicate that due to the largely 
natural conditions both within the riparian zone associated with the 
watercourse and the catchment, the watercourse is largely 
ecologically intact. The quarrying activities adjacent to the watercourse 
have resulted in some loss of non-marginal riparian vegetation, 
however this loss is insignificant at present and the floral community is 
dominated by indigenous woody species.  
The geomorphological processes and hydraulic regime have been 
marginally impacted upon by the quarry and the road traversing the 
lower reach of the watercourse, however these impacts are not of a 
significant extent or magnitude.   

Photograph 
notes 

Left: the yellow arrow indicates a point of interception of the watercourse by the existing quarry which is situated to 
the east of the watercourse. Due to the precipitous slope and unstable substrate it was not possible to safely access 
the interception point. Right: overview of the watercourse (dotted line) illustrating the location of the watercourse in 
relation to the quarry. The blue arrow indicates the direction of flow (south to north).   

Watercourse drivers: 
a) Hydrology 

With the exception of the quarry encroaching into the watercourse and a single road crossing, the hydraulic regime of the watercourse has 
not been impacted. However, the quarry impedes and alters flow and potentially affects the contribution that this small watercourse makes 
to the recharge of the downstream system. Due to bush encroachment it was not feasible to ascertain the degree of connectivity under the 
road crossing; however no blockage could be discerned during the site visit, and it is therefore presumed that hydraulic connectivity between 
the upper and lower reach of the watercourse has been retained. The surrounding commercial plantations of Acacia mearnsii (Black Wattle) 
may potentially have an impact on groundwater recharge to the watercourse; however determination of this was beyond the scope of this 
study. 

Ecoservice  
provision 

Intermediate 
Whilst it was not feasible to access the watercourse directly, it is 
anticipated that the dominance of woody species may restrict growth 
of herbaceous species which would contribute to functions such as 
sediment trapping and flood attenuation. Nevertheless the extent of 
vegetation cover increases the potential for the system to provide 
ecological services such as nutrient assimilation, erosion control flood 
attenuation and biodiversity maintenance. Direct benefits (i.e. socio-
cultural benefits) are limited due to the location within an access 
controlled area and inaccessibility due to topography, the relatively 

b) Water quality 
Due to the unsafe terrain it was not possible to measure basic water quality parameters. However, based on the surrounding landuses, it is 
unlikely that water quality has been significantly impacted, although increased sedimentation is anticipated as a result of soil disturbances 
associated with the quarry.  

c) Topography: Geomorphology and sediment balance 
As with the hydraulic regime, the primary modifier of the geomorphological setting is the quarry, has encroached on the eastern portion of 
the lower reach of the watercourse. The disturbance in this area is likely to contribute significantly to sediment inputs to the lower reach of 
the watercourse, which in turn may potentially enter the larger downstream system.  
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small extent of the watercourse, and the limited volume of water 
flowing through the system. 

EIS 
discussion 

EIS Category: Low/marginal 
Whilst the riparian zone if the watercourse is dominated by indigenous 
species, it was not possible to confirm the presence of threatened 
species due to the inaccessibility of the system. However, based on 
observations made of riparian flora and that of the surrounding 
grassland, it is conceivable that floral Species of Conservation 
Concern (SCC) may potentially occur within the riparian zone. 
Nevertheless, the ecological importance of the system from a 
biodiversity maintenance perspective and in terms of its contribution 
to the functioning of the larger downstream drainage system is 
considered limited. Overall, the watercourse is more important from a 
hydraulic functioning perspective and its contribution to the ecology of 
the local catchment than from its contribution to the overall freshwater 
ecology and biodiversity of the region. 

d) Habitat and biota 
Whilst it was difficult to access the riparian zone associated with this watercourse, it was clear during the site assessment that the riparian 
vegetation community is dominated by indigenous woody species, transitioning into moist grassland in the ecotone between the riparian 
zone and the surrounding terrestrial area. Footage obtained from a camera trap situated on the edge of the quarry (approximately 150m 
east of the riparian zone of the watercourse) captured an individual Sylvicapra grimmia (common duiker), indicating that the watercourse 
may potentially be utilised by less sensitive faunal species for foraging purposes. It is however unlikely that this watercourse provides 
regular breeding habitat for fauna, particularly those deterred by constant human activity.  

Possible significant impacts, Business case, Conclusion and Mitigation Requirements: 
Although the watercourse within Spoil Site 1 is relatively small in extent and is unlikely to contribute significantly to the regional freshwater 
ecology, within the local catchment it is an important feature in terms of hydraulic functioning and biodiversity maintenance. Very few impacts 
on this watercourse have occurred, and further impacts should be prevented. For this reason, use of Site 1 is only partially supported, 
should the footprint of the spoil area be limited to the existing quarry. Upon final use of the area for spoiling the entire area must be 
rehabilitated into a functional landscape that supports the downgradient areas.  

REC 
Category 

REC Category:  A/B 
BAS Category: B 
RMO: Maintain 
Despite the lowered EIS of the watercourse, it is acknowledged that it 
is of increased ecological integrity, and ideally, must be retained as 
such. For this reason, Spoil Site 1 is not supported for the proposed 
activity, unless the spoil footprint is minimised and does not encroach 
on the watercourse.  
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Table 6: Summary of the assessment of the watercourse associated with proposed Spoil Site 3. 

Ecological & socio-cultural service provision graph: 
 

 

 

PES 
discussion 
(IHI and 
VEGRAI) 

PES Category: A (IHI) / C (VEGRAI) 
Although the results of the IHI assessment indicate that this 
watercourse is in a largely natural condition, the VEGRAI assessment 
indicates that it is moderately modified. In the specialist’s opinion, the 
latter result is a more accurate representation of the ecological state 
of the watercourse. Although no notable impacts to topography, 
geomorphological processes or the hydraulic regime were discerned 
during the site assessment, the floral species composition of the 
riparian zone points to disturbances. The site had recently been burnt 
at the time of the assessment, and therefore an accurate evaluation 
of the composition and structure of the herbaceous layer could not be 
undertaken. However, the remaining vegetation was dominated by 
alien invasive plants indicating soil disturbances and imbalance in 
various ecological processes. 

Photograph 
notes 

As illustrated in the representative photographs, the site had been burnt prior to the site assessment, providing a clear 
view of the watercourse (indicated by the dotted line, whilst direction of flow – south-east to north-west - is indicated by 
the blue arrows). Again, due to terrain, the watercourse was not safely accessible however it was clear that there is a 
greater degree of transformation in the riparian zone in terms of the floral community composition. Whilst dominated by 
woody species, there was a noticeably greater extent of alien invasive species, including Lantana camara and Solanum 
mauritanium within this watercourse.  

Watercourse drivers: 
a) Hydrology 

No significant impacts to the hydraulic regime of this watercourse could be discerned during the site assessment, although it is possible 
that the watercourse receives increased water inputs in the form of runoff from the cultivated areas to the south and west of the site. The 
watercourse drains into the Baynesfield Dam (situated north of Spoil Site 3). Whilst the dam will have altered the hydraulic regime of the 
watercourse downgradient of Spoil Site 3, it is not considered to be an impact on the watercourse within the site.  

Ecoservice  
provision 

Intermediate 
Despite the reduced ecological integrity of the system, and the 
dominance of alien vegetation, the watercourse is nevertheless still 
likely to perform key ecological functions. Vegetation cover – albeit 
not indigenous species – is still high, providing surface roughness 
and therefore contributing to functions such as flood attenuation, 
sediment trapping and assimilation of excess nutrients (which are 
expected to enter the watercourse in the form of agricultural return 

b) Water quality 
As noted above, the watercourse itself was inaccessible; however, it is unlikely that water quality has been significantly impaired. Some 
alteration to water quality is anticipated in the form of increased nutrients transported in agricultural return flows originating from the 
cultivated areas upgradient of the watercourse.  

c) Topography: Geomorphology and sediment balance 
An existing quarry to the east of this watercourse may potentially contribute to increased sediment inputs, although the grassland vegetation 
between the quarry and the watercourse may – when not burnt – trap much of this sediment. Although not accessed during the site 
assessment, an informal farm road is apparent on digital satellite imagery traversing the lower portion of the watercourse. This may have 
potentially altered the topography of this section of the watercourse but is not deemed significant.  
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flows). Direct benefits to the community are however limited for 
similar reasons to those stated for the watercourse in Spoil Site. 

EIS 
discussion 

EIS Category: Low/Marginal 
Due to the decreased ecological integrity and relatively small extent 
of this watercourse, the EIS is considered to be limited. As with the 
watercourse in Spoil Site 1, it is likely to contribute to the local ecology 
of its catchment but is not considered important in terms of regional 
freshwater ecology.  

d) Habitat and biota 
Accurately assessing the ecological integrity of the habitat was precluded at the time of the assessment largely due to the recent burning 
that had occurred in the site prior to the assessment. Nevertheless, since the watercourse vegetation is dominated by alien invasive species, 
and the watercourse is minimal in extent (approximately 1.11ha) it is unlikely that the watercourse provides important breeding habitat. It 
may potentially provide refugia or a migratory corridor between the adjacent cultivated areas and the dam however, particularly for smaller 
mammalian species and avifauna. 

Possible significant impacts, Business case, Conclusion and Mitigation Requirements: 
The utilisation of Spoil Site 3 for the proposed activity will result in the overall loss of the watercourse within the site. However, since this 
watercourse is relatively small in extent, and drains into the Baynesfield Dam, it is not considered an important contributor to the ecological 
functioning of the downstream system. Use of this site will however necessitate that the material disposed within the site cannot enter the 
Baynesfield Dam, nor that a significant increase in runoff or sediment volumes entering the dam occurs due to the altered topography 
resulting from the infilling. It is strongly recommended that a clean and dirty water separation system be considered and if necessary, 
implemented, to prevent any contaminated runoff from reaching the Baynesfield Dam. 

REC 
Category 

REC Category:  B/C 
BAS Category:C 
RMO: Maintain 
Further degradation to the watercourse should not be permitted, and 
efforts should be made to maintain the PES at minimum. If this site is 
not utilised for the proposed activity, efforts should be made by the 
landowner to implement an alien vegetation control programme 
(which should be developed by a suitably qualified specialist) in order 
to improve the ecological state of the riparian vegetation community.   
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Table 7: Summary of the assessment of the watercourse associated with proposed Spoil Site 4. 

Ecological & socio-cultural service provision graph: 
 

 

 

PES discussion 
(WET-Health) 

PES Category: C 
The primary modifiers of this reach of the wetland are attributed 
to disturbances relating to the agricultural landuse surrounding 
it. Specifically, farm road crossings which appear to have 
hampered hydraulic connectivity, potentially increased 
sediment and nutrient inputs in agricultural return flows, and 
proliferation of alien vegetation. The vegetation community in 
particular is indicative of disturbance, dominated as it is by 
various alien invasive plants (refer to the discussion on habitat 
and biota below right).   

Photograph 
notes 

The unchannelled valley bottom wetland located within Spoil Site 4, indicated by the dotted blue line. The blue 
arrows indicate the direction of flow (south to north). Left: the upper reach of the wetland system, illustrating a 
farm road crossing and adjacent cultivated areas to the east of the site. Right: the lower reach of the wetland, 
prior to its confluence with the larger downstream wetland system. This area had recently undergone burning 
prior to the site assessment. 

Watercourse drivers: 
a) Hydrology 

The hydraulic regime of this wetland system has been altered predominantly by the proliferation of alien vegetation (which is likely to 
result in increased on-site water use) and although not a serious modifier, by two farm road crossings. At the southern-most road 
crossing (depicted in the photograph above) it was apparent that insufficient drainage under the road causes ponding of water 
upgradient of the crossing, evidenced by the extent of Typha capensis which is not prolific in the wetland until this point. In contrast, 
the increased proliferation of terrestrial floral species immediately downgradient of the road crossing indicates potential desiccation as 
a result of inadequate hydraulic connectivity. It is also very likely that agricultural return flows from the surrounding cultivated areas 
contributes to increased water inputs. 

Ecoservice  
provision 

Intermediate 
As noted in Table 4 above, although the floral community is 
dominated by alien invasive species, the extent of the 
vegetation cover nevertheless allows for functions such as 
sediment trapping, flood attenuation and nutrient assimilation 
to be performed by the wetland. Although the degree to which 
biodiversity can be supported is limited by the decreased floral 
diversity, observations on site indicate that biodiversity 
maintenance is still a key function of this wetland. As with the 

b) Water quality 
No surface water could be discerned at the time of the site assessment, however it is anticipated that water quality may be impaired 
specifically in terms of increased nutrients and sediment due to the surrounding cultivated areas which are irrigated.  

c) Topography: Geomorphology and sediment balance 
The topography and geomorphological processes of this wetland have not been significantly altered, although increased sediment 
inputs from the surrounding agricultural fields may accumulate within the wetland, leading to altered flow patterns (particularly 
upgradient of the road crossings). Accumulation of sediment may also contribute to altered vegetation profiles (e.g. an increase in 
terrestrial species or monoculture of reed species). 
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previously discussed watercourses, socio-cultural benefits are 
limited, for similar reasons as stated before.  

EIS discussion 

EIS Category: Low/Marginal 
Whilst the larger downstream system to which this wetland 
drains into is likely to be of increase EIS, the assessed portion 
is considered to be of low/marginal EIS. This is attributed to the 
decreased ecological integrity. However, the wetland within 
Spoil Site 4 is nevertheless deemed important for its 
contribution to the ecology of the local catchment as well as for 
its contribution to the hydraulic functioning of the larger system. 

d) Habitat and biota 
The upper (southern) reach of this wetland system is dominated by alien invasive species such as Rubus sp., Acacia mearnsii (probably 
escapees from the adjacent plantations) and Solanum mauritanium whilst the lower (northern) reach is dominated by Typha capensis 
and Kniphofia sp. The proliferation of Rubusu sp. in particular in the upper reach is likely to discourage use of the wetland for breeding 
or migratory purposes by most faunal species except for small mammals (such as field mice) or seasonal use by amphibians. However, 
an individual Buteo rufofuscus (Jackal Buzzard) was observed hunting over this wetland several times during the site assessment, 
indicating that it may provide refugia for smaller species and in turn, important foraging habitat for raptors. 

Possible significant impacts, Business case, Conclusion and Mitigation Requirements: 
Although the ecological integrity of this wetland system has been degraded, it is nevertheless important that some hydraulic connectivity 
to the larger wetland system to the north (i.e. the downstream system) is retained should this site be selected as a spoil site, to ensure 
that the recharge contribution to the larger system is not compromised. However, it is acknowledged that the southern portion of the 
wetland has undergone significant modification, therefore, from a freshwater resource management perspective, infilling of the southern 
portion of the system is deemed potentially acceptable, provided that in so doing, significant impacts on the downstream wetland are 
avoided. In this regard, infilling must not proceed further than the northern-most road crossing, i.e. between the following points: 
Southern-most point: 29°46'43.47"S 30°19'0.24"E; Road Crossing: 29°46'20.20"S 30°19'0.42"E.  
 
In addition to the above, measures to prevent contaminated runoff reaching the downgradient wetland must be implemented, including, 
if required, a clean and dirty water separation system.  

REC Category 

REC Category:  C 
BAS Category:C 
RMO: Maintain 
Although of lowered EIS and decreased ecological integrity, it 
is preferable that no further impacts be permitted, and that 
where possible, small-scale rehabilitation (specifically clearing 
of alien invasive plants) be undertaken by the landowner. 
Although this may potentially be considered a suitable site for 
the proposed activity, should it be utilised certain caveats apply 
(please see the discussion around impacts, business case and 
mitigation measures).  
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Table 8: Summary of the assessment of the watercourse associated with proposed Spoil Site 6. 

Ecological & socio-cultural service provision graph: 
 

 

 
 

PES 
discussion 
(WET-Health) 

PES Category: C/D 
The overall PES category is influenced strongly by the results of the 
vegetation assessment, as the floral community is considered 
‘seriously modified’ due to the severity of alien invasive species within 
the wetland. Minimal modifications to the geomorphological 
processes and hydraulic regime have taken place, with these 
primarily being related to the impacts of road crossings and 
anticipated increase in sediment loads entering the system. The 
additional sediment loads are expected to originate from the adjacent 
forestry plantations located on very steep slopes, as well as from 
erosion observed in the north-western portion of the watercourse. 
This erosion may have also impacted on the hydrology of the 
downgradient section of the watercourse, as runoff is channelled into 
the erosion gully instead of spreading out over the HGM unit.   

Photograph 
notes 

Representative photographs of portions of the drainage system within Spoil Site 6, illustrating impacts such as seasonal 
cutting of vegetation (left) and the extent of alien invasive plants within the system (right). 

Watercourse drivers: 
a) Hydrology 

The primary ‘modifier’ of the hydraulic regime is likely to be increased onsite water use through evapotranspiration due to the severe 
proliferation of alien vegetation within the system, notably Rubus sp. and Solanum mauritanium. In addition, a single road crossing was noted 
within the assessment site, although there are other roads crossing the same system, albeit downstream of the proposed spoil site. Due to the 
extent of bush encroachment at the road crossing within the assessment site, it was not possible to verify the nature of any culverts or pipes 
that might be under the road to allow for continued flow of water, however, based on the floral species present both up- and downgradient of 
the road it is expected that hydraulic connectivity at this point is diminished. As noted in the PES discussion, erosion in the far north-western 
portion of the watercourse is also likely to have influenced the runoff patterns, causing water to be channelled in certain sections, rather than 
being dissipated over a wide area. This may potentially have resulted in a decreased hydroperiod, leading to transformation of vegetation with 
terrestrial species being common in the upper reach of the watercourse. 

Ecoservice  
provision 

Intermediate 
Although the vegetation community is dominated by alien species, the 
coverage thereof nonetheless provides surface roughness, allowing 
for the provision of ecological services such as flood attenuation and 
sediment trapping, as well as increased potential for nutrient 

b) Water quality 
No surface water was present at the time of the assessment; therefore, water quality could not be ascertained. Due to the surrounding landuse 
comprising commercial forestry, increased sediment inputs are anticipated particularly during harvesting. Some hydrocarbons may potentially 
be transported to the system from the road surfaces during rainfall events however this is likely to be limited in extent and severity since the 
roads adjacent to the drainage system are not regularly utilised (e.g. if compared to an urban setting).  
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assimilation. Although erosion was observed in the far north-western 
section of the watercourse, it was not extensive (albeit deep where it 
did occur) and no erosion was observed in the lower-lying areas, 
indicating that erosion control does occur. No floral or faunal SCC 
were observed during the site assessment, however, biodiversity is 
supported to an extent (please refer to the Biodiversity Assessment, 
SAS 2019 for details). Very little potential exists for direct benefits to 
the local community due to accessibility, absence of surface water 
and transformed vegetation profiles.  

c) Topography: Geomorphology and sediment balance 
Overall, the topography and geomorphological processes of the greater extent of the drainage system, and specifically the portion within the 
assessment area, have not been significantly impacted. The road crossings are responsible for some alteration of geomorphological 
processes, and potentially for increased sediment inputs. Runoff originating from the plantations adjacent to the system, particularly sections 
which have been harvested, is also likely to impact the sediment budget of the system.  

EIS discussion 

EIS Category: Low/Marginal 
Although this watercourse is connected to a larger downstream 
system, the watercourse in Spoil Site 6 has undergone greater 
impacts and is therefore unlikely to make a significant contribution to 
the larger downstream system. Nevertheless, it is important in the 
local catchment for hydraulic functioning and biodiversity support. 

d) Habitat and biota 
The upper reach of the drainage system is dominated by woody species, providing habitat for avifauna, whilst the lower reaches are dominated 
by alien invasive herbaceous species as noted previously. Only one small portion along the south-western boundary of the delineated 
watercourse displayed wetland characteristics; this area is approximately 0.1ha in extent and is therefore unlikely to provide valuable habitat 
for amphibia. The majority of the upper reach of the system displayed characteristics commensurate with temporary saturation/terrestrial 
conditions and therefore, is not likely to be utilised by wetland or water dependent fauna.   

Possible significant impacts, Business case, Conclusion and Mitigation Requirements: 
Should Spoil Site 6 be utilised as a spoil site, it must be ensured that mitigation measures are implemented throughout all phases to prevent 
impacts to the downstream reach of the system. For this reason, infilling of the site past the road crossing (situated at co-ordinate 
29°44'44.10"S 30°19'30.40"E) is not supported. As with Spoil Site 4, measures to ensure no contaminated runoff reaches the downstream 
system must be implemented, and no loss of catchment yield must occur. 

REC Category 

REC Category:  D 
BAS Category:C 
RMO: Maintain / Improve 
Since this system has already been degraded, further impacts should 
not be permitted, particularly of the lower reach. If this site is not 
selected for the proposed activity, control of alien invasive plants is 
strongly advocated, as is repair of the erosion gully observed in the 
north-west section of the system before it expands and causes further 
deterioration of the watercourse.  
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5.5 Legislative Requirements, National and Provincial guidelines 

pertaining to the application of buffer zones 

According to Macfarlane et al. (2015) the definition of a buffer zone is variable, depending on 

the purpose of the buffer zone, however in summary, it is considered to be “a strip of land with 

a use, function or zoning specifically designed to protect one area of land against impacts from 

another”. Buffer zones are considered to be important to provide protection of basic ecosystem 

processes (in this case, the protection of aquatic and wetland ecological services), reduce 

impacts on water resources arising from upstream activities (e.g. by removing or filtering 

sediment and pollutants), provision of habitat for aquatic and wetland species as well as for 

certain terrestrial species, and a range of ancillary societal benefits (Macfarlane et. al, 2015). 

It should be noted however that buffer zones are not considered to be effective mitigation 

against impacts such as hydrological changes arising from streamflow reduction, 

impoundments or abstraction, nor are they considered to be effective in the management of 

point-source discharges or contamination of groundwater, both of which require site-specific 

mitigation measures (Macfarlane et. al, 2015). 

 

Although it is acknowledged that the application of a buffer zone is not practical since the 

nature of the proposed activity will entail the infilling of each site and therefore the total loss of 

the watercourse within the site, the table below summarises the Zones of Regulation that are 

applicable to the watercourses. The legal applicability of these recommendations must be 

determined by the EAP in conjunction with the relevant competent authority, and where 

applicable, authorisation from the relevant competent authorities must be obtained prior to 

commencement of the proposed activities. 

 

Table 9: Articles of Legislation and the relevant zones of regulation applicable to each article. 

Regulatory authorisation required Zone of applicability 

Listed activities in terms of the National 
Environmental Management Act, 1998 
(Act No. 107 of 1998) (NEMA) 
Environmental Impact Assessment (EIA) 
Regulations, 2014 (as amended). The 
EAP, in consultation with the relevant 
authorities, must ascertain the 
applicability of each Listed Activity noted 
herein as well as ensuring that 
authorization is obtained for any other 
Listed Activities which may not be 
accounted for here.  

➢ Activity 12 of Listing Notice 1 (GN 327) of the National Environmental 
Management Act, 1998 (Act No. 107 of 1998) Environmental Impact 
Assessment (EIA) regulations, 2014 (as amended) states that: 
The development of: 

(xii) infrastructure or structures with a physical footprint of 100 
square metres or more; 

Where such development occurs— 
a) Within a watercourse; 
b) In front of a development setback; or 
c) If no development setback has been adopted, within 32 

meters of a watercourse, measured from the edge of a 
watercourse. 

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

i. A watercourse 
But excluding where such infilling, depositing, dredging, excavation, 
removal or moving –  

a) Will occur behind a development setback; 
b) Is for maintenance purposes undertaken in accordance with a 

maintenance management plan; 
c) Falls within the ambit of Activity 21 of this Notice, in which case 

that activity applies; 
d) Occurs within existing ports or harbours that will not increase the 

development footprint of the port or harbour; or 
e) Where such development is related to the development of a port 

or harbour in which case Activity 26 of Listing Notice 2 of 2014 
applies. 

 

Water Use License Application in terms of 
the National Water Act, 1998 (Act No. 36 
of 1998) (NWA). 

In accordance with GN 509 of 2016 as it relates to the National Water Act, 
1998 (Act No. 36 of 1998), a regulated area of a watercourse for Section 21 
(c) and 21 (i) of the National Water Act, 1998 (Act No, 36 of 1998) is defined 
as: 

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

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

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

Ezemvelo KZN Wildlife Scientific Services 
Guideline: Biodiversity Impact 
Assessment Version 2 (2013). 

A specific buffer zone or setback area in terms of these guidelines is not 
prescribed for wetlands, although historically a standard 30m buffer zone was 
applied in practice. The guidelines advocate instead for a scientifically 
calculated buffer zone. Due to the nature of the proposed activity, this was not 
undertaken. 
Two buffer zones are recommended for watercourses possessing a riparian 
zone, specifically: 

➢ 20m from the 1:100 year floodline for rivers / streams; and 
➢ 30m from the edge of the riparian zone for rivers / streams. 

 

The delineated watercourses and the applicable zones of regulation in terms of the National 

Environmental Management Act, 1998 (Act No. 107 of 1998), and GN 509 of 2016 as it relates 

to the National Water Act, 1998 (Act No. 36 of 1998) are conceptually depicted in Figure 11 

below. 
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Figure 9: Conceptual presentation of the zones of regulation in terms of NEMA and the recommended 30m buffer in terms of the EKZNW Guidelines 
around the watercourse associated with Spoil Site 1.  
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Figure 10: Conceptual presentation of the zones of regulation in terms of NEMA and the recommended 30m buffer in terms of the EKZNW Guidelines 
around the watercourse associated with Spoil Sites 2, 3, 5, 7 and 8.  
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Figure 11: Conceptual presentation of the zones of regulation in terms of NEMA and the recommended 30m buffer in terms of the EKZNW Guidelines 
around the watercourse associated with Spoil Site 3.  
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Figure 12: Conceptual presentation of the zones of regulation in terms of NEMA and the recommended 30m buffer in terms of the EKZNW Guidelines 
around the watercourse associated with Spoil Site 7. 
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6 IMPACT ASSESSMENT 

This section presents the significance of potential impacts on the freshwater ecology of the 

identified watercourses within each proposed spoil site. In addition, it also indicates the 

required mitigatory measures needed to minimise the perceived impacts of the proposed 

activity and presents an assessment of the significance of the impacts taking into 

consideration the available mitigatory measures and assuming that they are fully 

implemented. The impact assessment was applied twice: once to assess the significance of 

perceived impacts prior to the implementation of mitigation measures, and subsequently to 

ascertain the impact significance assuming that the recommended mitigation measures are 

fully implemented. In addition, the impact assessment was applied individually to Sites 1 and 

3 and collectively to Sites 4 and 6, to account for the varying sensitivities of the watercourses 

associated with each site. Those located within Sites 4 and 6 are of similar PES and EIS, thus 

allowing for the impact assessment to be collectively applied to those sites. Finally, the impact 

assessment was applied collectively to Sites 2, 5, 7 and 8 since there are no watercourses 

directly within those sites, but there are watercourses adjacent to and downgradient of each 

of those sites. 

 

6.1 Impact Analyses 

6.1.1 Consideration of impacts and application of mitigation measures 

Following the assessment of the various watercourses, pre-determined impact assessment 

method (refer to Appendix D) was applied to ascertain the significance of perceived impacts 

on the key drivers and receptors (hydrology, water quality, geomorphology, habitat and biota) 

of the watercourses. These results are summarised in Table 5 presented in Section 6.1.2 of 

this report. 

 

Following the impact assessment, mitigation measures were compiled to serve as guidance 

throughout the construction and operational phases. The points below summarise the 

considerations undertaken: 

➢ In applying the impact assessment, it was assumed that the mitigation hierarchy as 

advocated by the Department of Environmental Affairs (DEA) et al. (2013) would be 

followed, i.e. the impacts would be avoided, minimised if avoidance is not feasible, 

rehabilitated as necessary and offset if required;  

➢ The degree of potential encroachment of the proposed activity on watercourses, as 

well as the sensitivity thereof, was taken into consideration; 



SAS 219215 March 2020

 

 
40 

➢ The impact assessment was applied chronologically, i.e. once the spoil activity has 

occurred, thus completely infilling the watercourses within Spoil Sites 3, 4 and 6, the 

effect of rehabilitation activities is anticipated to be of decreased impact significance 

since a portion of the affected watercourses will have already been lost; 

➢ Whilst the completed activity will be permanent, the overall “construction” phase is 

envisaged to take approximately four years (Pers. Comm. D. Henning, Environmental 

Assessment Practitioner, 14 November 2019), during which time, impacts may occur 

daily;  

➢ Most impacts are considered to be easily detectable with the exception of monitoring 

retention of hydraulic connectivity and water quality; 

➢ The considered mitigation measures are for the most part easily practicable; and 

➢ Whilst small scale rehabilitation of portions of the watercourses which may be affected 

by edge effects is strongly recommended, due consideration is also given to the fact 

that the affected watercourses will be included in the Biodiversity Offset Initiative which 

will be implemented by the proponent (SAS, 2019). 

 

6.1.2 Impact discussion and essential mitigation measures 

There are four key ecological impacts on the watercourses that are anticipated to occur, 

namely: 

➢ Loss of wetland habitat and ecological structure;  

➢ Changes to the sociocultural and service provision;  

➢ Impacts on the hydrology and sediment balance; and 

➢ Impacts on water quality. 

 

The below sections provide the findings of the impact assessments undertaken with reference 

to the perceived impacts prior to the implementation of mitigation measures and following the 

implementation of mitigation measures. The mitigated results of the impact assessment have 

been calculated on the premise that all mitigation measures as stipulated in this report are 

adhered to and implemented (Section 7.5). The mitigation measures provided in this report 

have been developed with the mitigation hierarchy in mind, and the implementation of and 

strict adherence to these measures will assist in minimising the significance of impacts on the 

receiving freshwater environment. Should such actions not be adhered to, it is highly likely 

that post-mitigation impact scores will increase.  
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Table 10: Activities and aspects likely to impact on the watercourses within the Option B spoil 
sites.  

ACTIVITIES AND ASPECTS REGISTER 

Pre-construction Phase 

 Potential failure to implement the required mitigation measures before and at the commencement of 
construction/spoiling activities: 
• Potential failure to implement an erosion control plan; 
• Potential failure to have a Rehabilitation Plan developed to manage edge effects on adjacent/downgradient 

watercourses; and 
• Potential failure to minimise the spoil site footprint areas prior to commencement of activities. 

 Impact: Long-term or permanent degradation and/or modification of the receiving environment and surrounding 
areas. 

 Potential failure to implement an erosion control plan for steep slopes leading to sedimentation of downgradient 
watercourses, the loss of a nutrient-rich topsoil layer and degradation of soil structure. 

 Impact: Loss of freshwater habitat and consequent declines in biodiversity, smothering of wetland biota, decreased 
capacity to perform ecological services, reduced hydraulic connectivity and altered sediment budget and 
geomorphological regimes. 

 Potential poorly planned deposition of spoil material within spoil sites, resulting in encroachment into portions of 
watercourses which should not be directly impacted upon. 

 Impact: Potential loss of wetland habitat, leading to decreased ecoservice provision and reduced biodiversity. 

Construction/Spoiling Phase 

 Site clearing and deposition of spoil material within each spoil site. 
 Impact: Loss of watercourse habitat, leading to decreased ecoservice provision, alterations to hydraulic and 

geomorphological regimes and a decline in biodiversity.  

 Proliferation of Alien and Invasive Plant (AIP) species that colonise areas of increased disturbances (resulting from 

construction phase activities) and which outcompete indigenous species, including the further transformation of 

adjacent/downgradient watercourses.  

 Impact: Reduced biodiversity, decline in capacity to provide ecological services, reduction in habitat for wetland-

dependent fauna and flora. 

 Habitat fragmentation resulting from the loss of watercourse habitat where spoiling will occur. 
 Impact: Reduced watercourse habitat due to altered hydraulic regimes, sedimentation of downgradient / 

downstream watercourses. 

 Potentially poorly managed edge effects: 

• Ineffective rehabilitation of compacted areas, bare soils, or eroded areas leading to continual proliferation of 

AIP species in disturbed areas and subsequent spread to surrounding natural areas altering the watercourse 

floral community; and 

• Potential erosion stemming from exposed soils, leading to sedimentation of downgradient watercourses.  

 Impact: Reduced extent of watercourse habitat leading to reduction in biodiversity, decreased ecoservice provision, 
possible increased on-site water use through increased evapotranspiration. 

Rehabilitation Phase 

 End-goal of rehabilitation is agricultural land use – no reinstatement of the natural communities that were present 
before deposition of spoil material.  

 Impact: Permanent loss of watercourse habitat, leading to decreased ecoservice provision and reduction of 

biodiversity. 

 Potential poor management and failure to monitor rehabilitation efforts, leading to: 

• Compacted soils limiting the re-establishment of natural wetland/riparian vegetation; 

• Poorly vegetated or unvegetated areas leaving soils unstable - increased risk of erosion; and 

• Ongoing spread of AIPs. 

 Impact: Long-term (or permanent) loss of watercourse habitat leading to decreased ecoservice provision and 

reduced biodiversity.  
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Table 11: Summary of the results of the impact assessment applied to the watercourses associated with Spoil Sites 1 to 8. 
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PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact on watercourse habitat and ecological structure 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 5 3 4 3 5 8 12 
96 

5 3 4 2 5 8 11 
88 

Medium high Medium high 

Site 4 and 6 5 2 4 3 5 7 12 
84 

5 2 3 2 5 7 10 
70 

Medium high Medium low 

Site 2, 5, 7 and 8 2 2 2 3 2 4 7 
28 

1 2 1 2 2 3 5 
15 

Low Very Low 

Impact to sociocultural and service provision 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 5 3 4 3 5 8 12 
96 

5 3 4 2 5 8 11 
88 

Medium high Medium high 

Site 4 and 6 5 2 4 3 5 7 12 
84 

5 2 3 2 5 7 10 
70 

Medium high Medium low 

Site 2, 5, 7 and 8 2 2 2 3 2 4 7 
28 

1 2 1 2 2 3 5 
15 

Low Very Low 

Impact on watercourse hydrology and sediment balance 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 5 3 4 3 5 8 12 
96 

5 3 4 2 5 8 11 
88 

Medium high Medium high 

Site 4 and 6 5 2 4 3 5 7 12 
84 

5 2 3 2 5 7 10 
70 

Medium high Medium low 

Site 2, 5, 7 and 8 2 2 2 3 2 4 7 28 1 2 1 2 2 3 5 15 
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Low Very Low 

Impact on water quality 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 5 3 4 3 5 8 12 
96 

5 3 4 2 4 8 10 
80 

Medium high Medium high 

Site 4 and 6 5 2 4 3 5 7 12 
84 

5 2 3 2 4 7 9 
63 

Medium high Medium low 

Site 2, 5, 7 and 8 2 2 2 3 2 4 7 
28 

1 2 1 2 2 3 5 
15 

Low Very Low 
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Habitat Unit/ Proposed Alternative 
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REHABILITATION PHASE 

Impact on watercourse habitat and ecological structure 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 2 2 2 2 2 4 6 
24 

2 2 1 1 2 4 4 
16 

Very Low Very Low 

Site 4 and 6 2 2 2 2 2 4 6 
24 

2 2 3 1 2 4 6 
24 

Very Low Very Low 

Site 2, 5, 7 and 8 2 2 2 2 2 4 6 
24 

1 2 1 1 2 3 4 
12 

Very Low Very Low 

Impact to sociocultural and service provision 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 2 2 2 2 2 4 6 
24 

2 2 1 1 2 4 4 
16 

Very Low Very Low 

Site 4 and 6 2 2 2 2 2 4 6 24 2 2 3 1 2 4 6 24 
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Very Low Very Low 

Site 2, 5, 7 and 8 2 2 2 2 2 4 6 
24 

1 2 1 1 2 3 4 
12 

Very Low Very Low 

Impact on watercourse hydrology and sediment balance 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 2 2 2 2 2 4 6 
24 

2 2 1 1 2 4 4 
16 

Very Low Very Low 

Site 4 and 6 2 2 2 2 2 4 6 
24 

2 2 3 1 2 4 6 
24 

Very Low Very Low 

Site 2, 5, 7 and 8 2 2 2 2 2 4 6 
24 

1 2 1 1 2 3 4 
12 

Very Low Very Low 

Impact on water quality 

Site 1 2 3 2 2 2 5 6 
30 

1 3 1 1 2 4 4 
16 

Low Very Low 

Site 3 2 2 2 2 2 4 6 
24 

2 2 1 1 2 4 4 
16 

Very Low Very Low 

Site 4 and 6 2 2 2 2 2 4 6 
24 

2 2 3 1 2 4 6 
24 

Very Low Very Low 

Site 2, 5, 7 and 8 2 2 2 2 2 4 6 
24 

1 2 1 1 2 3 4 
12 

Very Low Very Low 
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The outcome of the impact assessment indicated that the impact significance of the proposed 

activity is likely to be of medium-high and low (pre-mitigation) to medium-low, low and very 

low levels (post-mitigation). Although portions of watercourses within Sites 3, 4 and 6 will be 

completely lost as a result of the deposition of excavated material within those sites, the 

relatively low impact significance is attributed to the low/marginal ecological importance and 

sensitivity of the watercourses and decreased ecological integrity of the watercourses within 

Sites 4 and 6. For example, although approximately 61% of the delineated watercourse within 

Site 3 will be infilled, it is considered of low/marginal ecological importance due to its location 

in relation to the Baynesfield Dam. Similarly, whilst a portion of the watercourse within Site 4 

will be infilled, this portion of the wetland is of decreased ecological integrity and low/marginal 

ecological importance and sensitivity. Provided that appropriate mitigation measures are 

implemented to ensure that the impact is limited to the footprint of the spoil site and that 

impacts to the downstream (or downgradient, in the case of Sites 2, 5, 7 and 8) systems are 

minimised, the impact significance of the proposed activity on the receiving freshwater 

environment can be reduced to acceptable levels.   

6.2 Impact Mitigation 

The table below highlights the key mitigation measures in order to suitably manage and 

mitigate the ecological impacts that are associated with the construction and rehabilitation 

phases of the activities associated with the proposed spoil sites. Provided that all management 

and mitigation measures are implemented, as stipulated in this report, the overall risk to the 

receiving watercourse habitats can be adequately mitigated and minimised. 

Table 12: A summary of the mitigatory requirements for the watercourses associated with the 
proposed spoil sites. 

Project phase  Pre-construction and Construction Phase 

Impact Summary All perceived impacts 

Proposed 
mitigation and 
management 
measures  

➢ It is essential that the footprint area of each spoil site be minimised to ensure that 
unnecessary encroachment on wetland / riparian habitat does not occur; 

➢ Access to any watercourse habitat is to be strictly controlled and limited to essential 
personnel only; 

➢ No vehicles may enter any watercourse habitat aside from those areas designated as spoil 
sites; 

➢ Proliferation of Alien Invasive Plants (AIPs) is expected within any disturbed area. Due to 
the existing extent of AIPs within the study area and especially the watercourses within Sites 
4 and 6, it is imperative that an AIP management plan be developed by a suitably qualified 
specialist prior to commencement of the proposed activity, and that AIP control is carried 
out throughout all phases of the proposed project; 

➢ Notwithstanding the above, whilst AIPs were identified as a significant impact on ecology, 
the vegetation cover may function to trap sediment and control erosion. Therefore, although 
AIP management is considered essential, it is recommended that this occur towards the 
finalisation of the spoil deposition activities, and not at the outset, in order to assist in 
minimising sedimentation of watercourses; 

➢ Stockpiling of spoil material prior to deposition within the spoil site may not occur upgradient 
of any watercourse, nor may it be permitted within 32m of the watercourse situated 
downgradient of Sites 5, 7 and 8. It should be noted that according to the proposed layout 
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assessed, Site 8 presently encroaches on the 32m Zone of Regulation associated with the 
watercourse located within Spoil Site 4, whilst Spoil site 7 encroaches marginally on the 
32m Zone of Regulation associated with the watercourse situated downgradient of the same 
spoil site; 

➢ Construction of silt traps downgradient of each spoil site, between the spoil site and the 
delineated watercourse, is strongly recommended prior to commencement of the proposed 
activity to prevent sedimentation of downgradient watercourses; and 

➢ Prior to spoiling, the tunnel muck / spoil material must be sampled and analysed during the 
design phase to determine requirements in terms of the lining of the spoil sites and 
management of stormwater runoff and drainage. 

Project Phase Construction Phase 

Impact Summary  Impact on watercourse habitat and ecological structure 

Proposed 
mitigation and 
management 
measures 

➢ Impacts on hydraulic connectivity must be minimised as much as possible. The deposition 
of spoil material within Sites 3, 4 and 6 must therefore be strictly controlled in terms of the 
footprint area; 

➢ The spoil material, once deposited, must be shaped to tie in with the natural topography of 
the surrounding area, to retain natural drainage patterns as much as feasible and prevent 
the formation of preferential surface flow paths;  

➢ No clearing of indigenous vegetation outside of demarcated spoil sites may be permitted. 
Where vegetation clearing is necessary, suitable erosion control measures must be 
implemented prior to clearing, particularly upgradient of any watercourse, to prevent 
sediment-laden runoff from the spoil site reaching downgradient watercourses. 

Impact Summary  Impact to sociocultural and service provision 

Proposed 
mitigation and 
management 
measures 

➢ Loss of wetland/riparian vegetation is anticipated, particularly within Sites 3, 4 and 6. No 
indigenous vegetation may be cleared beyond the spoil site footprint; 

➢ The AIP management plan referred to above remains applicable to this impact and must be 
implemented throughout all phases of the proposed activity; 

➢ Minimise sedimentation of downstream (Sites 3, 4 and 6) or downgradient (Sites 1, 2, 5, 7 
and 8) watercourses as a result of the exposure of soils. This can be achieved through a 
combination of the following, as deemed applicable to circumstances at each site: 
o Minimising the clearing of vegetation; 
o The construction of silt traps downgradient of each spoil site i.e. between the spoil 

site and applicable wetland; 
o Where practical, the use of geotextiles e.g. Geojute or hessian, to protect exposed 

soils; and 
o Construction of erosion berms. The following points serve to guide the placement of 

erosion berms when implementing erosion control:  

• Where the track has slope of less than 2%, berms every 50m should be 
installed; 

• Where the track slopes between 2% and 10%, berms every 25m should be 
installed; 

• Where the track slopes between 10%-15%, berms every 20m should be 
installed; 

• Where the track has slope greater than 15%, berms every 10m should be 
installed. 

Impact Summary Impact on watercourse hydrology and sediment balance 

Proposed 
mitigation and 
management 
measures 

➢ Soil management measures (protection of exposed soils, silt traps, erosion berms etc) as 
described above remain applicable to this aspect and must be implemented as appropriate 
for each site; 

➢ Runoff patterns from the catchment of each watercourse affected by the proposed activity 
will change due to the change in topography brought about by the proposed activity. It is 
therefore imperative that the final shaping of each spoil site does not allow for the formation 
of preferential surface flow paths; 

➢ At Sites 3, 4 and 6 where the upper reaches of the watercourses will be infilled, it is 
imperative that: 

o The catchment yield above the applicable watercourse must be captured, 
transported and released to the lower portion of the watercourse in such a manner 
so as to minimise impacts to flow and water quality;The movement of water 
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through the landscape to the remaining lower reaches of each watercourse does 
not result in concentrated or high velocity flows into the watercourses thereby 
causing erosion, incision and sedimentation of watercourses; and 

o The release of this water into the watercourse must be done in such a way so as 
to mimic natural releases of surface water into the watercourse, to prevent erosion 
and incision at the release point; 

➢ All areas where soils are exposed or destabilised need to be stabilised taking into account 
the following:  
o As far as possible soft engineering and earthworks should be used, with special 

mention of re-sloping of banks, revegetation of banks and stabilisation using products 
such as hessian sheets and socks; and 

o Hard engineering techniques should only be implemented in areas where engineering 
and hydraulic constraints require such interventions. In particular mention is made of 
gabions, reno mattresses and reinforced walls. 

Impact Summary Impact on water quality 

Proposed 
mitigation and 
management 
measures 

➢ Dependent on the outcome of chemical analyses of the tunnel muck, if it is determined that 
the spoil material may pose a contamination risk, the following mitigation measures must be 
implemented: 

o  Lining of spoil sites with a suitable liner/barrier system to prevent ingress of 
contaminated stormwater which may potentially contaminate groundwater; 

o Construction of clean and dirty water separation systems to prevent contaminated 
stormwater runoff from reaching downgradient watercourses. 

➢ Management of sediment / exposed soils as described above is essential to prevent 
increased turbidity of surface water; 

➢ A clean water diversion system similar to those implemented in mining operations must be 
investigated and implemented as required, to ensure that no sediment-laden runoff reaches 
downstream or downgradient watercourses. This is of particular importance around Sites 7 
and 8 which may potentially be utilised as contractor laydown areas during the construction 
phase; 

➢ All vehicles must be regularly inspected for leaks; 
➢ Re-fueling must take place on a sealed surface area to prevent ingress of hydrocarbons into 

topsoil;  
➢ It must be ensured that all hazardous storage containers and storage areas comply with the 

relevant SABS standards to prevent leakage; 
➢ All hazardous chemicals must be stored on specified surfaces; 
➢ All spills must be immediately cleaned up and treated accordingly; 
➢ Appropriate sanitary facilities must be provided for the duration of the construction activities 

and all waste must be removed to an appropriate waste facility; and 
➢ No indiscriminate disposal of waste must be permitted. 

Project phase  Rehabilitation Phase 

Impact Summary  Applicable to all aspects of watercourse ecology 

Proposed 
mitigation and 
management 
measures 

➢ Ongoing monitoring and maintenance of the surrounding natural vegetation should be 
undertaken throughout all phases of the proposed project. Monitoring should take place at 
least bi-annually for erosion and AIP proliferation. Control and management actions should 
be implemented immediately as soon as erosion or AIP establishment becomes apparent; 

➢ Annual monitoring of the ecological state of all watercourses downgradient of the proposed 
spoil sites must be undertaken for a recommended period of three years post-spoiling. As a 
minimum, the following aspects must be monitored (please refer to Table 11 below for 
details): 

o Present Ecological State (PES) utilising WET-Health (Macfarlane et al, 2008) or 
the Index of Habitat Integrity (IHI) (Kleynhans et al, 2008) as applicable, or an 
industry accepted best practice method should other methods be developed in 
future; 

o Extent and species composition of Alien Invasive Plants within watercourses; and 
➢ Occurrence and extent of erosion within the watercourses. 
➢ Maintenance activities should remain on designated roads, and no indiscriminate driving 

should be allowed through natural habitat; 
➢ Rehabilitation of natural vegetation should proceed in accordance with a rehabilitation plan 

compiled by a suitable specialist. This rehabilitation plan should consider all development 
phases of the project indicating rehabilitation actions to be undertaken during and once 
construction has been completed; 
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➢ Monitor the success of rehabilitation efforts of all rehabilitated areas seasonally; and 
➢ Continue with and update the AIP control plan accordingly. 

 

Additional “good practice” mitigation measures applicable to a project of this nature are 

provided in Appendix F of this report.  

 

6.3 Impact Statement: Langa and Mbangweni Balancing Dams and 

ancillary infrastructure 

The watercourses associated with the proposed Balancing Dam and ancillary infrastructure 

were not assessed during the course of the investigation undertaken in October 2019, 

however, these watercourses were previously assessed by Enviross cc (2016) as part of the 

EIA process for the proposed uWMP-1 project. According to Enviross (2016), the majority of 

watercourses located within the Baynesfield Estate have undergone various impacts 

associated with commercial cultivation and forestry (the dominant land use in this area) and 

are therefore in a PES Category C (moderately modified). These results largely correlate with 

the results obtained during this investigation, with the exception of the watercourse associated 

with Spoil Site 9, which will be traversed by the proposed raw water pipeline (Figures 13 and 

14). Since these wetlands are located within privately owned land utilised for commercial 

purposes, they are not considered of value in terms of provisioning of goods and services to 

local communities but are deemed important for their contribution to ecological processes 

within the catchment.  

 

Approximately 44 ha and 59 ha of wetland habitat will be lost as a result of the construction 

and first filling of the Langa and Mbangweni Balancing Dam respectively, should Layout 

Alternative A be authorised and proceed. As determined by SAS (2018, revised 2019), this 

would necessitate a potential wetland offset of 382.8 ha and 513.3 ha for the proposed Langa 

Balancing Dam and Mbangweni Balancing Dam respectively (compared to an offset target of 

16.8 ha of wetland habitat and less than 1 ha of riparian habitat should Layout Alternative B 

proceed). According to Enviross (2016), the perceived impact significance of the proposed 

Balancing Dam during construction would be of moderate to low significance provided that 

mitigation takes place, whilst operational phase impacts range from low to high impact 

significance.  

 

The ancillary infrastructure comprises access roads and the proposed raw water pipeline. This 

infrastructure would be required in both layout alternatives. The exact number and routes of 

access roads would be determined based on the authorised layout, for example, access roads 
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to the proposed spoil sites would not be required if Layout Alternative A proceeds, although 

access roads to the tunnel outlet would be required regardless of which layout alternative is 

authorised. Furthermore, the alignment of the proposed pipeline may potentially be refined or 

amended following the outcome of various specialist studies; therefore an assessment 

corridor, within which this alignment could be moved, was provided by the proponent.  

 

Significant direct losses of watercourse habitat arising from the construction and operation of 

the ancillary infrastructure is not anticipated, although certain direct and indirect impacts may 

potentially occur. These potential impacts are discussed following the figures below which 

illustrate the location of the ancillary infrastructure. 
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Figure 13: Topographic map indicating the location of the ancillary infrastructure (access roads and the proposed raw water pipeline).   
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Figure 14: The proposed ancillary infrastructure in relation to the watercourses. 
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As depicted in the figures above, the proposed access roads are predominantly situated along 

existing farm roads within Baynesfield Estate, therefore, construction of new roads should not 

be necessary thus minimising potential impacts on watercourses. However, should any of 

these roads require widening to accommodate haul trucks during spoil activities, it is strongly 

recommended that a site-specific impact assessment be undertaken, and site-specific 

mitigation measures developed to minimise the impact significance, as such an activity may 

potentially have moderate to high impacts without mitigation. The use of existing roads (as 

recommended by Enviross, 2016) will greatly reduce the potential for impacts to occur to the 

watercourses and is therefore anticipated to have a low impact significance. Enviross (2016) 

assessed two access road alignments, concluding that the alignment which followed an 

existing road was preferred; SAS concurs with this conclusion.  

 

The preferred alignment of the proposed raw water pipeline traverses two watercourses, one 

of which (the eastern-most system situated approximately 2.5 km from the preferred tunnel 

alignment) was identified during this investigation as being of increased sensitivity. If it is 

feasible from an engineering perspective, it is preferable that this watercourse crossing be 

avoided, for example, by aligning the pipeline along the southern boundary of Baynesfield 

Estate and alongside the watercourse, to minimise the extent that is directly traversed (Figure 

15). Whilst the direct impacts of the proposed pipeline on the watercourses will be limited to 

the crossing points, it is deemed essential that the portions which will traverse watercourse be 

constructed via pipe-jacking, not by trenching, to minimise the impact significance of the 

construction activities on the watercourses. Excavating of trenches through the watercourses 

would most likely have a high impact significance, particularly on hydraulic and 

geomorphological processes, as well as on vegetation.   
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Figure 15: Depiction of the suggested alternative pipeline route (in yellow) to minimize watercourse crossings. 
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7 CONCLUSION 

The proposed sites in Option A, immediately downstream of the Baynesfield Dam were 

assessed at a high level using desktop assessment methods, digital satellite imagery, and 

brief site observations. Based on the high level screening assessment of this area, the 

proposed utilisation of this area for the purposes of spoiling is deemed to have unacceptably 

high impacts on the watercourse.   

 

During the site investigation undertaken in October 2019, several watercourses were identified 

within the study area, and most notably within the proposed Spoil Sites 1, 3, 4 and 6. A 

watercourse was identified within Spoil Site 9. Due to the ecological integrity, importance and 

sensitivity of that watercourse, Spoil Site 9 was discarded as a potential option during the pre-

feasibility study and was excluded from further assessment.  

 

The watercourses within Spoil Sites 1, 3, 4 and 6 have undergone varying impacts, largely 

relating to historical and existing agricultural activities. Nevertheless, with the exception of the 

watercourse located within Site 6, the assessed watercourses were found to be in a largely 

natural to moderately modified ecological state, although the ecological importance and 

sensitivity of these watercourses is deemed to be low/marginal primarily due to the contribution 

each watercourse is likely to make in relation to the larger system to which it is connected. 

The results of the assessments discussed in Section 5 of this report are summarised in the 

table below: 
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Table 13: Summary of the assessment of the various watercourses as discussed in Section 5. 

Spoil Site  PES Ecoservices EIS REC / RMO / BAS 

1 
A / B Intermediate Low/Marginal 

REC: A/B 
RMO: Maintain 

BAS: B 

3 
A / C Intermediate Low/Marginal 

REC: B/C 
RMO: Maintain 

BAS: C 

4 
C Intermediate Low/Marginal 

REC:  C 
RMO: Maintain  

BAS:C 

6 
C/D Intermediate Low/Marginal 

REC: D 
RMO: Maintain 

BAS: C 

 

Following on from the risk assessment and taking into consideration the outcome of the 

ecological assessments, recommendations were made pertaining to the site selection for the 

proposed activity from a freshwater conservation perspective. These conclusions are 

summarised in the table below: 

 

Table 14: Summary of each site in terms of opportunities and constraints posed in terms of 
freshwater conservation. 

Spoil 
Site  

Watercourse / Freshwater Conservation Order of preference (1 = most 
preferred; 4 = least preferred) 

1 Partially supported; existing quarry may be utilised only. Watercourse may 
not be encroached upon. *Subsequent to the initial findings of this 
investigation, the proponent optimised the layout of the proposed spoil site 
to avoid encroaching on the watercourse associated with Spoil Site 1. 
Nevertheless, strict adherence to mitigation measures is required to ensure 
that the watercourse is not directly or indirectly impacted upon.  

Partly acceptable; with 
conditions: 2 

2 Supported; no watercourse present although a watercourse is present 
downgradient thereof. *Subsequent to the initial findings of this investigation, 
Spoil Site 2 was excluded from further consideration due to the biodiversity 
sensitivity of the site.  

Strongly preferred: 1 

3 Supported; watercourse minimal in extent, ecological integrity, and 
ecological importance and sensitivity. *Subsequent to the initial 
investigations, the extent and position of Spoil Site 3 was optimised to 
minimise impacts on the watercourse. Nevertheless, strict adherence to 
mitigation measures is required to ensure that the greater drainage system 
associated with this watercourse is not directly or indirectly impacted upon. 

Preferred: 2 

4 Partially supported. May be infilled as far as the northern road crossing, 
i.e. between the following points: 
Southern-most point: 29°46'43.47"S 30°19'0.24"E 
Road Crossing: 29°46'20.20"S 30°19'0.42"E  
*Subsequent to the initial investigation, the extent of Spoil Site 4 was 
optimised in accordance with the above recommendations to minimise the 
impact to the watercourse. Nevertheless, some impacts are anticipated and 
this remains a ‘partly acceptable’ option from a watercourse ecological 
perspective. 

Partly acceptable; with 
conditions: 3 

5 Supported; no wetland characteristics identified within the valley although 
a wetland is present downgradient of the site. May be infilled between the 
following points:  
Southern-most point: 29°46'35.01"S 30°18'40.57"E 
Northern-most point: 29°46'15.58"S 30°18'48.75"E 

Strongly preferred: 1 
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6 Partially supported; may be infilled between the following points: 
North-western point:  29°44'31.91"S 30°19'17.75"E 
South-eastern point (road crossing): 29°44'44.10"S 30°19'30.40"E 
*Subsequent to the initial investigation, the extent of Spoil Site 6 was 
optimised in accordance with the above recommendations to minimise the 
impact to the watercourse. Nevertheless, some impacts are anticipated and 
this remains a ‘partly acceptable’ option from a watercourse ecological 
perspective. 

Partly acceptable; with 
conditions: 3 

7 Supported; no watercourse present within the site although a watercourse 
is present downgradient thereof. 

Strongly preferred: 1 

8 Supported; no watercourse present although a watercourse is present 
downgradient thereof. 

Strongly preferred: 1 

9 Not supported: wetland in good ecological condition and of increased 
ecological importance and sensitivity. *Subsequent to the initial 
investigations, this site was excluded from further consideration due to the 
increased freshwater and biodiversity sensitivity.  

Not supported: high biodiversity 
importance and sensitivity 

 

As summarised above, from a freshwater conservation perspective, Sites 2, 5, 7 and 8 are the 

most preferred sites, since no watercourses were identified directly within these sites. Site 3 

is considered acceptable; although the proposed activity will result in the loss of watercourse 

habitat, this watercourse is of decreased ecological integrity. Since it drains into the 

Baynesfield Dam, it is not considered to make a significant contribution to the functioning of 

the downstream system. Sites 1, 4 and 7 are partially acceptable; certain areas within those 

sites may be utilised, but the watercourses therein must be protected. Site 9 is deemed fatally 

flawed and is not supported by the specialist for the purposes of the proposed activity, thus 

was excluded from further assessment.  

 

Although the utilisation of certain sites within the proposed Option B layout (i.e. Spoil Sites 1, 

3, 4 and 6) pose a direct negative impact to specific watercourses in terms of habitat loss, the 

overall anticipated loss of watercourse habitat associated with the proposed spoil sites is 

approximately 5.1 ha across the four sites. In comparison, the direct loss of wetland habitat 

as a result of the first filling of the proposed Langa Balancing Dam is approximately 44 ha, 

whilst the first filling of the proposed Mbangweni Balancing Dam would result in the loss of 59 

ha of wetland habitat (Enviross, 2016). This alone serves to provide a direct comparison of 

the potential impact significance of the proposed spoil sites in contrast to the alternative, i.e. 

loss of habitat due to the first filling of the proposed Balancing Dam. Furthermore, whilst edge 

effects associated with the proposed spoil sites such as sedimentation of downgradient 

watercourses is possible, the prevention of such edge effects through strict implementation of 

site-specific mitigation measures (as provided in this report) is deemed practical and feasible.  

Associated infrastructure such as access roads and the proposed raw water pipeline will be 

required in both Layout Alternative A and Layout Alternative B, and it is not anticipated that 

this ancillary infrastructure will have a significant impact on freshwater ecology, with the 

exception potentially of pipeline crossings through watercourses. If feasible from an 
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engineering perspective, the preferred route of the raw water pipeline should be refined to 

minimise traversing watercourses (refer to Figure 15 in Section 6.3).  

 

Taking into consideration the direct loss of watercourse habitat as a result of the proposed 

spoil sites, the feasibility of mitigating the impacts associated with the proposed activity, and 

the significance of perceived impacts when compared to the impact significance associated 

with the proposed Balancing Dam, it is the opinion of the specialist that the disposal of the 

tunnel muck in the proposed spoil sites is of an acceptable impact significance considering 

the impact mitigation that took place to reach this points. Thus, in the specialist’s opinion, the 

proposed spoil sites are a preferred alternative to the proposed Balancing Dam, and the former 

may be authorised provided that strict implementation of well-developed, site-specific 

mitigation measures takes place throughout life cycle of the proposed project. 
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APPENDIX A - Terms of Use and Indemnity 

INDEMNITY AND TERMS OF USE OF THIS REPORT 

The findings, results, observations, conclusions and recommendations given in this report are based 
on the author’s best scientific and professional knowledge as well as the available information. The 
report is based on survey and assessment techniques which are limited by time and budgetary 
constraints relevant to the type and level of investigation undertaken and SAS CC and its staff reserve 
the right, at their discretion, to modify aspects of the report including the recommendations if and when 
new information may become available from ongoing research or further work in this field, or pertaining 
to this investigation. 
 
Although SAS CC exercises due care and diligence in rendering services and preparing documents, 
SAS CC accepts no liability and the client, by receiving this document, indemnifies SAS CC and its 
directors, managers, agents and employees against all actions, claims, demands, losses, liabilities, 
costs, damages and expenses arising from or in connection with services rendered, directly or indirectly 
by SAS CC and by the use of the information contained in this document. 
 
This report must not be altered or added to without the prior written consent of the author. This also 
refers to electronic copies of this report which are supplied for the purposes of inclusion as part of other 
reports, including main reports. Similarly, any recommendations, statements or conclusions drawn from 
or based on this report must make reference to this report. If these form part of a main report relating 
to this investigation or report, this report must be included in its entirety as an appendix or separate 
section to the main report. 
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APPENDIX B - Legislation 

LEGISLATIVE REQUIREMENTS 

The Constitution of the 
Republic of South 
Africa, 1996 (Act No. 
108 of 1996) 

The environment and the health and well-being of people are safeguarded under the 
Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996) by way of section 24. 
Section 24(a) guarantees a right to an environment that is not harmful to human health or well-
being and to environmental protection for the benefit of present and future generations. 
Section 24(b) directs the state to take reasonable legislative and other measures to prevent 
pollution, promote conservation, and secure the ecologically sustainable development and use 
of natural resources (including water and mineral resources) while promoting justifiable 
economic and social development. Section 27 guarantees every person the right of access to 
sufficient water, and the state is obliged to take reasonable legislative and other measures 
within its available resources to achieve the progressive normalization of this right. Section 27 
is defined as a socio-economic right and not an environmental right. However, read with 
section 24 it requires of the state to ensure that water is conserved and protected and that 
sufficient access to the resource is provided. Water regulation in South Africa places a great 
emphasis on protecting the resource and on providing access to water for everyone. 

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

The National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and the 
associated EIA Regulations, 2014 (as amended), states that prior to any development taking 
place within a wetland or riparian area, an environmental authorisation process needs to be 
followed. This could follow either the Basic Assessment Report (BAR) process or the 
Environmental Impact Assessment (EIA) process depending on the scale of the impact. 
Provincial regulations must also be considered. 

The National Water Act, 
1998 (Act No. 36 of 
1998) (NWA) 

The National Water Act, 1998 (Act No. 36 of 1998) recognises that the entire ecosystem and 
not just the water itself in any given water resource constitutes the resource and as such needs 
to be conserved. No activity may therefore take place within a watercourse unless it is 
authorised by the Department of Water and Sanitation (DWS). Any area within a wetland or 
riparian zone is therefore excluded from development unless authorisation is obtained from 
the DWS in terms of Section 21 I & (i).  

Government Notice 509 
as published in the 
Government Gazette 
40229 of 2016 as it 
relates to the NWA 

In accordance with Regulation GN509 of 2016, a regulated area of a watercourse for section 
21(c) and 21(i) of the NWA is defined as: 

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

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

3. A 500 m radius from the delineated boundary (extent) of any wetland or pan. 
This notice replaces GN1199 and may be exercised as follows: 
➢ Exercise the water use activities in terms of Section 21(c) and (i) of the Act as set out 

in the table below, subject to the conditions of this authorisation; 
➢ Use water in terms of section 21(c) or (i) of the Act if it has a low risk class as 

determines through the Risk Matrix; 
➢ Do maintenance with their existing lawful water use in terms of section 21(c) or (i) of 

the Act that has a LOW risk class as determined through the Risk Matrix;  
➢ Conduct river and stormwater management activities as contained in a river 

management plan; 
➢ Conduct rehabilitation of wetlands or rivers where such rehabilitation activities has a 

LOW risk class as determined through the Risk Matrix; and 
➢ Conduct emergency work arising from an emergency situation or incident associated 

with the persons’ existing lawful water use, provided that all work is executed and 
reported in the manner prescribed in the Emergency protocol. 

A General Authorisation (GA) issued as per this notice will require the proponent to adhere 
with specific conditions, rehabilitation criteria and monitoring and reporting programme. 
Furthermore, the water user must ensure that there is a sufficient budget to complete, 
rehabilitate and maintain the water use as set out in this GA.  
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Upon completion of the registration, the responsible authority will provide a certificate of 
registration to the water user within 30 working days of the submission. On written receipt of 
a registration certificate from the Department, the person will be regarded as a registered 
water user and can commence within the water use as contemplated in the GA. 

EKZNW Scientific 
Services Guidelines: 
Biodiversity Impact 
Assessments Version 2 
(2013) 
 

The biodiversity assessment must comply with the minimum requirements as stipulated by the 
EKZNW Scientific Services Guidelines: Biodiversity Impact Assessments Version 2 (2013) 
and must contain the following information: 
➢ The wetland delineation procedure must identify the outer edge of the temporary zone 

of the wetland, which marks the boundary between the wetland and adjacent terrestrial 
areas; 

➢ The delineation must be undertaken according to the DWAF guidelines; 
➢ The wetland and a protective buffer zone, beginning from the outer edge of the wetland 

temporary zone, must be designated as sensitive in a sensitivity map. Rules for buffer 
zone widths are as follows: 

• A standard wetland buffer width of thirty (30) metres has been applied to wetlands 
in the province, often irrespective of site specific conditions and development type. 
This approach has widely been acknowledged as problematic. The determination of 
an ecological buffer should be based on a number of site specific factors. Various 
biophysical factors and the interaction between them are the criteria against which 
buffers must be calculated and motivated. The criterion motivating the widest buffer 
must prevail and be utilised; 

• Riverine (Perennial / Non-perennial) rivers / streams: 
o 20m from the 1:100 year floodline; 
o 30m from the edge of the riparian zone. 
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APPENDIX C - Method of Assessment 

WATERCOURSE METHOD OF ASSESSMENT 

1. Desktop Study 

Prior to the commencement of the field assessment, a background study, including a literature review, 
was conducted in order to determine the ecoregion and ecostatus of the larger aquatic system within 
which the watercourses present or in close proximity of the proposed study area are located. Aspects 
considered as part of the literature review are discussed in the sections that follow. 
 
1.1 National Freshwater Ecosystem Priority Areas (NFEPA, 2011) 
The NFEPA project is a multi-partner project between the Council of Scientific and Industrial Research 
(CSIR), Water Research Commission (WRC), South African National Biodiversity Institute (SANBI), 
DWA, South African Institute of Aquatic Biodiversity (SAIAB) and South African National Parks 
(SANParks). The project responds to the reported degradation of freshwater ecosystem condition and 
associated biodiversity, both globally and in South Africa. It uses systematic conservation planning to 
provide strategic spatial priorities of conserving South Africa’s freshwater biodiversity, within the context 
of equitable social and economic development.  
 
The NFEPA project aims to identify a national network of freshwater conservation areas and to explore 
institutional mechanisms for their implementation. Freshwater ecosystems provide a valuable, natural 
resource with economic, aesthetic, spiritual, cultural and recreational value. However, the integrity of 
freshwater ecosystems in South Africa is declining at an alarming rate, largely as a consequence of a 
variety of challenges that are practical (managing vast areas of land to maintain connectivity between 
freshwater ecosystems), socio-economic (competition between stakeholders for utilisation) and 
institutional (building appropriate governance and co-management mechanisms).  
 
The NFEPA database was searched for information in terms of conservation status of rivers, wetland 
habitat and wetland features present in the vicinity of or within the proposed study area. 
 

2. Classification System for Wetlands and other Aquatic Ecosystems in South Africa  
The freshwater features encountered within the proposed study area were assessed using the 
Classification System for Wetlands and other Aquatic Ecosystems in South Africa. User Manual: Inland 
Systems (Ollis et al., 2013), hereafter referred to as the “Classification System”. A summary of Levels 
1 to 4 of the classification system are presented in Table C1 and C2, below. 
 

Table C1: Proposed classification structure for Inland Systems, up to Level 3. 

WETLAND / AQUATIC ECOSYSTEM CONTEXT 

LEVEL 1:  
SYSTEM 

LEVEL 2:  
REGIONAL SETTING 

LEVEL 3: 
LANDSCAPE UNIT 

Inland Systems 

DWA Level 1 Ecoregions 
OR 
NFEPA WetVeg Groups 
OR 
Other special framework 

Valley Floor 

Slope 

Plain 

Bench 
(Hilltop / Saddle / Shelf) 
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Table C2: Hydrogeomorphic (HGM) Unit for the Inland System, showing the primary HGM Types 
at Level 4A and the subcategories at Level 4B to 4C. 

FUNCTIONAL UNIT 

LEVEL 4: 
HYDROGEOMORPHIC (HGM) UNIT 

HGM type 
Longitudinal zonation/ Landform / 
Outflow drainage  

Landform / Inflow drainage 

A B C 

River 

Mountain headwater stream 
Active channel 

Riparian zone 

Mountain stream 
Active channel 

Riparian zone 

Transitional 
Active channel 

Riparian zone 

Upper foothills 
Active channel 

Riparian zone 

Lower foothills 
Active channel 

Riparian zone 

Lowland river 
Active channel 

Riparian zone 

Rejuvenated bedrock fall 
Active channel 

Riparian zone 

Rejuvenated foothills 
Active channel 

Riparian zone 

Upland floodplain 
Active channel 

Riparian zone 

Channelled valley-bottom wetland (not applicable) (not applicable) 

Unchannelled valley-bottom wetland (not applicable) (not applicable) 

Floodplain wetland 
Floodplain depression (not applicable) 

Floodplain flat (not applicable) 

Depression 

Exorheic 
With channelled inflow 

Without channelled inflow 

Endorheic 
With channelled inflow 

Without channelled inflow 

Dammed 
With channelled inflow 

Without channelled inflow 

Seep 
With channelled outflow (not applicable) 

Without channelled outflow (not applicable) 

Wetland flat (not applicable) (not applicable) 

 

Level 1: Inland systems 

From the Classification System, Inland Systems are defined as aquatic ecosystems that have no 
existing connection to the ocean3 (i.e. characterised by the complete absence of marine exchange 
and/or tidal influence) but which are inundated or saturated with water, either permanently or 
periodically. It is important to bear in mind, however, that certain Inland Systems may have had a 
historical connection to the ocean, which in some cases may have been relatively recent. 

 

Level 2: Ecoregions & NFEPA Wetland Vegetation Groups 

For Inland Systems, the regional spatial framework that has been included at Level 2 of the classification 
system is that of DWA’s Level 1 Ecoregions for aquatic ecosystems (Kleynhans et al., 2005). There is 
a total of 31 Ecoregions across South Africa, including Lesotho and Swaziland. DWA Ecoregions have 

 

3 Most rivers are indirectly connected to the ocean via an estuary at the downstream end, but where marine exchange (i.e. the presence of 
seawater) or tidal fluctuations are detectable in a river channel that is permanently or periodically connected to the ocean, it is defined as 
part of the estuary. 
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most commonly been used to categorise the regional setting for national and regional water resource 
management applications, especially in relation to rivers. 

The Vegetation Map of South Africa, Swaziland and Lesotho (Mucina & Rutherford, 2006) group’s 
vegetation types across the country according to Biomes, which are then divided into Bioregions. To 
categorise the regional setting for the wetland component of the National Freshwater Ecosystem Priority 
Areas (NFEPA) project, wetland vegetation groups (referred to as WetVeg Groups) were derived by 
further splitting bioregions into smaller groups through expert input (Nel et al., 2011). There are currently 
133 NFEPA WetVeg Groups. It is envisaged that these groups could be used as a special framework 
for the classification of wetlands in national- and regional-scale conservation planning and wetland 
management initiatives. 

 

Level 3: Landscape Setting 

At Level 3 of the Classification System, for Inland Systems, a distinction is made between four 
Landscape Units (Table C1) on the basis of the landscape setting (i.e. topographical position) within 
which an HGM Unit is situated, as follows (Ollis et al., 2013): 

➢ Slope: an included stretch of ground that is not part of a valley floor, which is typically located 
on the side of a mountain, hill or valley; 

➢ Valley floor: The base of a valley, situated between two distinct valley side-slopes; 
➢ Plain: an extensive area of low relief characterised by relatively level, gently undulating or 

uniformly sloping land; and 
➢ Bench (hilltop/saddle/shelf): an area of mostly level or nearly level high ground (relative to 

the broad surroundings), including hilltops/crests (areas at the top of a mountain or hill flanked 
by down-slopes in all directions), saddles (relatively high-lying areas flanked by down-slopes 
on two sides in one direction and up-slopes on two sides in an approximately perpendicular 
direction), and shelves/terraces/ledges (relatively high-lying, localised flat areas along a slope, 
representing a break in slope with an up-slope one side and a down-slope on the other side in 
the same direction). 

 
Level 4: Hydrogeomorphic Units 

Seven primary HGM Types are recognised for Inland Systems at Level 4A of the Classification System 
(Table C2), on the basis of hydrology and geomorphology (Ollis et al., 2013), namely: 

➢ River: a linear landform with clearly discernible bed and banks, which permanently or 
periodically carries a concentrated flow of water; 

➢ Channelled valley-bottom wetland: a valley-bottom wetland with a river channel running 
through it; 

➢ Unchannelled valley-bottom wetland: a valley-bottom wetland without a river channel 
running through it; 

➢ Floodplain wetland: the mostly flat or gently sloping land adjacent to and formed by an alluvial 
river channel, under its present climate and sediment load, which is subject to periodic 
inundation by over-topping of the channel bank; 

➢ Depression: a landform with closed elevation contours that increases in depth from the 
perimeter to a central area of greatest depth, and within which water typically accumulates. 

➢ Wetland Flat: a level or near-level wetland area that is not fed by water from a river channel, 
and which is typically situated on a plain or a bench. Closed elevation contours are not evident 
around the edge of a wetland flat; and 

➢ Seep: a wetland area located on (gently to steeply) sloping land, which is dominated by the 
colluvial (i.e. gravity-driven), unidirectional movement of material down-slope. Seeps are often 
located on the side-slopes of a valley but they do not, typically, extend into a valley floor. 

 
The above terms have been used for the primary HGM Units in the classification system to try and 
ensure consistency with the wetland classification terms currently in common usage in South Africa. 
Similar terminology (but excluding categories for “channel”, “flat” and “valleyhead seep”) is used, for 
example, in the recently developed tools produced as part of the Wetland Management Series including 
WET-Health (Macfarlane et al., 2008), WET-IHI (DWAF, 2007) and WET-EcoServices (Kotze et al., 
2009). 
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3. WET-Health 

Healthy wetlands are known to provide important habitats for wildlife and to deliver a range of important 
goods and services to society. Management of these systems is therefore essential if these attributes 
are to be retained within an ever-changing landscape. The primary purpose of this assessment is to 
evaluate the eco-physical health of wetlands, and in so doing to promote their conservation and wise 
management. 
 

Level of Evaluation 

Two levels of assessment are provided by WET-Health: 
➢ Level 1: Desktop evaluation, with limited field verification. This is generally applicable to 

situations where a large number of wetlands need to be assessed at a very low resolution; or 
➢ Level 2: On-site evaluation. This involves structured sampling and data collection in a single 

wetland and its surrounding catchment. 
 

Framework for the Assessment 

A set of three modules has been synthesised from the set of processes, interactions and interventions 
that take place in wetland systems and their catchments: hydrology (water inputs, distribution and 
retention, and outputs), geomorphology (sediment inputs, retention and outputs) and vegetation 
(transformation and presence of introduced alien species). 
 

Units of Assessment 

Central to WET-Health is the characterisation of HGM Units, which have been defined based on 
geomorphic setting (e.g. hillslope or valley-bottom; whether drainage is open or closed), water source 
(surface water dominated or sub-surface water dominated) and pattern of water flow through the 
wetland unit (diffusely or channelled) as described under the Classification System for Wetlands and 
other Aquatic Ecosystems above. 
 

Quantification of Present State of a wetland 

The overall approach is to quantify the impacts of human activity or clearly visible impacts on wetland 
health, and then to convert the impact scores to a Present State score. This takes the form of assessing 
the spatial extent of the impact of individual activities and then separately assessing the intensity of the 
impact of each activity in the affected area. The extent and intensity are then combined to determine 
an overall magnitude of impact. The impact scores, and Present State categories are provided in the 
table below. 

Table C3: Impact scores and categories of Present State used by WET-Health for describing the 
integrity of wetlands. 

Impact 
category 

Description 
Impact 
score 
range 

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 and 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 recognisable. 

6-7.9 E 

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

8-10 F 
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Assessing the Anticipated Trajectory of Change 

As is the case with the Present State, future threats to the state of the wetland may arise from activities 
in the catchment upstream of the unit or within the wetland itself or from processes downstream of the 
wetland. In each of the individual sections for hydrology, geomorphology and vegetation, five potential 
situations exist depending upon the direction and likely extent of change (table below). 
 

Table C4: Trajectory of Change classes and scores used to evaluate likely future changes to the 
present state of the wetland. 

Change Class Description 
HGM 
change 
score 

Symbol 

Substantial 
improvement 

State is likely to improve substantially over the next 5 years 2 ↑↑ 

Slight improvement State is likely to improve slightly over the next 5 years 1 ↑ 

Remain stable State is likely to remain stable over the next 5 years 0 → 

Slight deterioration State is likely to deteriorate slightly over the next 5 years -1 ↓ 

Substantial 
deterioration 

State is expected to deteriorate substantially over the next 5 years -2 ↓↓ 

 

Overall health of the wetland 

Once all HGM Units have been assessed, a summary of health for the wetland as a whole needs to be 
calculated. This is achieved by calculating a combined score for each component by area-weighting the 
scores calculated for each HGM Unit. Recording the health assessments for the hydrology, 
geomorphology and vegetation components provide a summary of impacts, Present State, Trajectory 
of Change and Health for individual HGM Units and for the entire wetland. 

 

4. Riparian Vegetation Response Index (VEGRAI) 

Riparian vegetation is described in the NWA (Act No 36 of 1998) as follows: ‘riparian habitat’ includes 
the physical structure and associated vegetation of the areas associated with a watercourse which are 
commonly characterised 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. 
 
The Riparian Vegetation Response Assessment Index (VEGRAI) is designed for qualitative 
assessment of the response of riparian vegetation to impacts in such a way that qualitative ratings 
translate into quantitative and defensible results4. Results are defensible because their generation can 

be traced through an outlined process (a suite of rules that convert assessor estimates into ratings and 
convert multiple ratings into an Ecological Category).  

Table C5: Descriptions of the A-F ecological categories. 

Ecological 
category 

Description Score (% of total) 

A Unmodified, natural. 90-100 

B Largely natural with few modifications. A small change in natural habitat and biota 
may have taken place but the ecosystem functions are essentially unchanged.  

80-89 

C Moderately modified. Loss and change of natural habitat have occurred, but the 
basic ecosystem functions are still predominately unchanged. 

60-79 

D Largely modified. A large loss of natural habitat, biota and basic ecosystem 
functions has occurred.  

40-59 

 

4 Kleynhans et al, 2007  
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Ecological 
category 

Description Score (% of total) 

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

20-39 

F 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 

0-19 

 

5. Index of Habitat Integrity 

The general habitat integrity of each site was discussed based on the application of the Index of Habitat 
Integrity (Kleynhans et al. 2008). It is important to assess the habitat at each site in order to aid in the 
interpretation of the results of the community integrity assessments, by taking habitat conditions and 
impacts into consideration. This method describes the Present Ecological State (PES) of both the in-
stream and riparian habitat at each site. The method classifies habitat integrity into one of six classes, 
ranging from unmodified/natural (Class A) to critically modified (Class F), as indicated in Table C6 
below.  
 

Table C6: Classification of Present State Classes in terms of Habitat Integrity [Kleynhans et al. 
2008] 

Class Description Score (% of total) 

A Unmodified, natural. 90 - 100 

B Largely natural with few modifications. The flow regime has been only slightly 
modified and pollution is limited to sediment. A small change in natural habitats may 
have taken place. However, the ecosystem functions are essentially unchanged. 

80 - 89 

C Moderately modified. Loss and change of natural habitat and biota have occurred, 
but the basic ecosystem functions are still predominantly unchanged. 

60 - 79 

D Largely modified. A large loss of natural habitat, biota and basic ecosystem 
functions has occurred. 

40 – 59 

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

20 – 39 

F Critically / Extremely modified. Modifications have reached a critical level and the 
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. 

0 - 19 

 

6. Wetland Function Assessment 

“The importance of a water resource, in ecological social or economic terms, acts as a modifying or 
motivating determinant in the selection of the management class”.5 The assessment of the ecosystem 
services supplied by the identified freshwater features was conducted according to the guidelines as 
described by Kotze et al. (2009). An assessment was undertaken that examines and rates the following 
services according to their degree of importance and the degree to which the service is provided: 

➢ Flood attenuation; 
➢ Stream flow regulation; 
➢ Sediment trapping; 
➢ Phosphate trapping; 
➢ Nitrate removal; 
➢ Toxicant removal; 
➢ Erosion control; 
➢ Carbon storage; 
➢ Maintenance of biodiversity; 

 

5 Department of Water Affairs and Forestry, South Africa Version 1.0 of Resource Directed Measures for Protection of Water Resources, 
1999 
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➢ Water supply for human use; 
➢ Natural resources; 
➢ Cultivated foods; 
➢ Cultural significance; 
➢ Tourism and recreation; and 
➢ Education and research. 

 
The characteristics were used to quantitatively determine the value, and by extension sensitivity, of the 
freshwater features. Each characteristic was scored to give the likelihood that the service is being 
provided. The scores for each service were then averaged to give an overall score to the freshwater 
features.  
 

Table C7: Classes for determining the likely extent to which a benefit is being supplied.  

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

<0.5 Low 

0.6-1.2 Moderately low 

1.3-2 Intermediate 

2.1-3 Moderately high 

>3 High 

 

7. Ecological Importance and Sensitivity (EIS) (Rountree & Kotze, 2013) 

The purposed of assessing importance and sensitivity of water resources is to be able to identify those 
systems that provide higher than average ecosystem services, biodiversity support functions or are 
especially sensitive to impacts. Water resources with higher ecological importance may require 
managing such water resources in a better condition than the present to ensure the continued provision 
of ecosystem benefits in the long term (Rountree & Kotze, 2013). 
In order to align the outputs of the Ecoservices assessment (i.e. ecological and socio-cultural service 
provision) with methods used by the DWA (now the DWS) used to assess the EIS of other watercourse 
types, a tool was developed using criteria from both WET-Ecoservices (Kotze, et, al, 2009) and earlier 
DWA EIA assessment tools. Thus, three proposed suites of important criteria for assessing the 
Importance and Sensitivity for wetlands were proposed, namely: 

• Ecological Importance and Sensitivity, incorporating the traditionally examined criteria used in 
EIS assessments of other water resources by DWA and thus enabling consistent assessment 
approaches across water resource types; 

• Hydro-functional importance, taking into consideration water quality, flood attenuation and 
sediment trapping ecosystem services that the wetland may provide; and 

• Importance in terms of socio-cultural benefits, including the subsistence and cultural benefits 
provided by the wetland system. 

The highest of these three suites of scores is then used to determine the overall Importance and 
Sensitivity category (Table C8) of the wetland system being assessed.  

Table C8: Ecological Importance and Sensitivity Categories and the interpretation of median 
scores for biota and habitat determinants (adapted from Kleynhans, 1999).  

EIS Category 
Range of 

Mean 
Recommended Ecological 

Management Class 

Very high 
Wetlands that are considered ecologically important and sensitive on a 
national or even international level. The biodiversity of these wetlands is 
usually very sensitive to flow and habitat modifications.   

>3 and <=4 
 

A 

High 
Wetlands that are considered to be ecologically important and sensitive. 
The biodiversity of these wetlands may be sensitive to flow and habitat 
modifications.  

>2 and <=3 
 

B 

Moderate >1 and <=2 
 

C 
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EIS Category 
Range of 

Mean 
Recommended Ecological 

Management Class 
Wetlands that are considered to be ecologically important and sensitive 
on a provincial or local scale. The biodiversity of these wetlands is not 
usually sensitive to flow and habitat modifications.  

Low/marginal 
Wetlands that are not ecologically important and sensitive at any scale. 
The biodiversity of these wetlands is ubiquitous and not sensitive to flow 
and habitat modifications.   

>0 and <=1 
 

D 

 

 

8. Recommended Management Objective (RMO) and Recommended Ecological 
Category (REC) Determination 

“A high management class relates to the flow that will ensure a high degree of sustainability and a low 
risk of ecosystem failure. A low management class will ensure marginal maintenance of sustainability 
but carries a higher risk of ecosystem failure” (DWA, 1999). 
 
The RMO (table below) was determined based on the results obtained from the PES, reference 
conditions and EIS of the watercourse (sections above), with the objective of either maintaining, or 
improving the ecological integrity of the watercourse in order to ensure continued ecological 
functionality.  
 
A watercourse may receive the same class for the REC as the PES if the watercourse is deemed in 
good condition, and therefore must stay in good condition. Otherwise, an appropriate REC should be 
assigned in order to prevent any further degradation as well as enhance the PES of the watercourse. 

 

Table C7: Recommended management objectives (RMO) for water resources based on PES & 
EIS scores. 

P
E

S
 

 Ecological and Importance Sensitivity (EIS) 
 Very High High  Moderate Low  
A Pristine A 

Maintain 
A 
Maintain 

A 
Maintain 

A 
Maintain 

B Natural A 
Improve 

A/B 
Improve 

B 
Maintain 

B 
Maintain 

C Good A 
Improve 

B/C 
Improve 

C 
Maintain 

C 
Maintain 

D Fair C 
Improve 

C/D 
Improve 

D 
Maintain 

D 
Maintain 

 E/F Poor D* 
Improve 

E/F* 
Improve 

E/F* 
Maintain 

E/F* 
Maintain 

*PES Categories E and F are considered ecologically unnacceptable (Malan and Day, 2012) and therefore, 
should a watercourse fall into one of these PES categories, an REC class D is allocated by default, as the 
minimum acceptable PES category. 

 

Table C8: Description of Recommended Ecological Category (REC) classes. 

Class Description 

A Unmodified, natural 

B Largely natural with few modifications 

C Moderately modified 

D Largely modified 
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9. Wetland Delineation 

The watercourse delineation took place according to the method presented in the “Updated manual for 

the identification and delineation of wetland and riparian resources” published by DWAF in 2008. The 

foundation of the method is based on the fact that wetlands and riparian zones have several 

distinguishing factors including the following:  

➢ The presence of water at or near the ground surface; 

➢ Distinctive hydromorphic soils; 

➢ Vegetation adapted to saturated soils; and 

➢ The presence of alluvial soils in stream systems. 

 

According to the DWA (2005) like wetlands, riparian areas have their own unique set of indicators. It is 

possible to delineate riparian areas by checking for the presence of these indicators. Some areas may 

display both wetland and riparian indicators, and can accordingly be classified as both. If you are 

adjacent to a watercourse, it is important to check for the presence of the riparian indicators described 

below, in addition to checking for wetland indicators, to detect riparian areas that do not qualify as 

wetlands. The delineation process requires that the following be taken into account: 

• topography associated with the watercourse; 

• vegetation; and 

• alluvial soils and deposited material. 

 

By observing the evidence of these features in the form of indicators, wetlands and riparian zones can 

be delineated and identified. If the use of these indicators and the interpretation of the findings are 

applied correctly, then the resulting delineation can be considered accurate (DWA, 2005). 
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APPENDIX D - Impact Assessment Methodology 

In order for the Environmental Assessment Practitioner (EAP) to allow for sufficient consideration of all 
environmental impacts, impacts were assessed using a common, defensible method of assessing 
significance that will enable comparisons to be made between risks/impacts and will enable authorities, 
stakeholders and the client to understand the process and rationale upon which risks/impacts have 
been assessed. The method to be used for assessing risks/impacts is outlined in the sections below. 
The first stage of risk/impact assessment is the identification of environmental activities, aspects and 
impacts. This is supported by the identification of receptors and resources, which allows for an 
understanding of the impact pathway and an assessment of the sensitivity to change. The definitions 
used in the impact assessment are presented below. 

➢ An activity is a distinct process or task undertaken by an organisation for which a responsibility 
can be assigned. Activities also include facilities or infrastructure that is possessed by an 
organisation.  

➢ An environmental aspect is an ‘element of an organizations activities, products and services 
which can interact with the environment’6. The interaction of an aspect with the environment 
may result in an impact. 

➢ Environmental risks/impacts are the consequences of these aspects on environmental 
resources or receptors of particular value or sensitivity, for example, disturbance due to noise 
and health effects due to poorer air quality. In the case where the impact is on human health or 
wellbeing, this should be stated. Similarly, where the receptor is not anthropogenic, then it 
should, where possible, be stipulated what the receptor is. 

➢ Receptors can comprise, but are not limited to, people or human-made systems, such as local 
residents, communities and social infrastructure, as well as components of the biophysical 
environment such as wetlands, flora and riverine systems. 

➢ Resources include components of the biophysical environment. 
➢ Frequency of activity refers to how often the proposed activity will take place. 
➢ Frequency of impact refers to the frequency with which a stressor (aspect) will impact on the 

receptor. 
➢ Severity refers to the degree of change to the receptor status in terms of the reversibility of the 

impact; sensitivity of receptor to stressor; duration of impact (increasing or decreasing with 
time); controversy potential and precedent setting; threat to environmental and health 
standards. 

➢ Spatial extent refers to the geographical scale of the impact. 
➢ Duration refers to the length of time over which the stressor will cause a change in the resource 

or receptor. 
The significance of the impact is then assessed by rating each variable numerically according to the 
defined criteria. Refer to the Table B1. The purpose of the rating is to develop a clear understanding of 
influences and processes associated with each impact. The severity, spatial scope and duration of the 
impact together comprise the consequence of the impact and when summed can obtain a maximum 
value of 15. The frequency of the activity and the frequency of the impact together comprise the 
likelihood of the impact occurring and can obtain a maximum value of 10. The values for likelihood and 
consequence of the impact are then read off a significance-rating matrix and are used to determine 
whether mitigation is necessary7.  
The assessment of significance is undertaken twice. Initial, significance is based on only natural and 
existing mitigation measures (including built-in engineering designs). The subsequent assessment 
takes into account the recommended management measures required to mitigate the impacts. 
Measures such as demolishing infrastructure, and reinstatement and rehabilitation of land, are 
considered post-mitigation.  
The model outcome of the impacts was then assessed in terms of impact certainty and consideration 
of available information. The Precautionary Principle is applied in line with South Africa’s National 
Environmental Management Act, 1998 (Act No. 108 of 1998) in instances of uncertainty or lack of 
information, by increasing assigned ratings or adjusting final model outcomes. In certain instances, 
where a variable or outcome requires rational adjustment due to model limitations, the model outcomes 
have been adjusted. 

 

6 The definition has been aligned with that used in the ISO 14001 Standard. 
7 Some risks/impacts that have low significance will however still require mitigation. 
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Table D1: Criteria for assessing significance of impacts 
LIKELIHOOD DESCRIPTORS 

Probability of impact RATING 

Highly unlikely 1 

Possible   2 

Likely   3 

Highly likely  4 

Definite  5 

Sensitivity of receiving environment 
 

RATING 

Ecology not sensitive/important 1 

Ecology with limited sensitivity/importance 2 

Ecology moderately sensitive/ /important 3 

Ecology highly sensitive /important 4 

Ecology critically sensitive /important 5 

CONSEQUENCE DESCRIPTORS 

Severity of impact RATING 

Insignificant / ecosystem structure and function unchanged 1 

Small / ecosystem structure and function largely unchanged  2 

Significant / ecosystem structure and function moderately altered  3 

Great / harmful/ ecosystem structure and function largely altered 4 

Disastrous / ecosystem structure and function seriously to critically altered 5 

Spatial scope of impact RATING 

Activity specific/ < 5 ha impacted / Linear developments affected < 100m 1 

Development specific/ within the site boundary / < 100ha impacted / Linear developments affected < 
100m 

2 

Local area/ within 1 km of the site boundary / < 5000ha impacted / Linear developments affected < 
1000m 

3 

Regional within 5 km of the site boundary / < 2000ha impacted / Linear developments affected < 3000m 4 

Entire habitat unit / Entire system/ > 2000ha impacted / Linear developments affected > 3000m 5 

Duration of impact RATING 

One day to one month 1 

One month to one year  2 

One year to five years 3 

Life of operation or less than 20 years 4 

Permanent 5 
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Table D2: Significance Rating Matrix. 

 
 
Table D3: Positive/Negative Mitigation Ratings. 

Significance 
Rating 

Value Negative Impact Management 
Recommendation 

Positive Impact Management 
Recommendation 

  Very high 126-150 

Critically consider the viability of proposed 
projects  
Improve current management of existing 
projects significantly and immediately  

Maintain current management 

  High 101-125 

Comprehensively consider the viability of 
proposed projects  
Improve current management of existing 
projects significantly 

  Maintain current management 

  Medium-high 76-100 
Consider the viability of proposed projects  
Improve current management of existing 
projects 

  Maintain current management 

  Medium-low 51-75 
Actively seek mechanisms to minimise 
impacts in line with the mitigation hierarchy 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

  Low 26-50 
Where deemed necessary seek 
mechanisms to minimise impacts in line 
with the mitigation hierarchy 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

  Very low 1-25 
Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

 
The following points were considered when undertaking the assessment: 

➢ Risks and impacts were analysed in the context of the project’s area of influence 
encompassing:  

• Primary project site and related facilities that the client and its contractors develops or 
controls; 

• Areas potentially impacted by cumulative impacts for any existing project or condition 
and other project-related developments; and 

• Areas potentially affected by impacts from unplanned but predictable developments 
caused by the project that may occur later or at a different location. 

➢ Risks/Impacts were assessed for all stages of the project cycle including:  

• Pre-construction;  

• Construction; and 

• Operation.  
➢ If applicable, transboundary or global effects were assessed. 
➢ Individuals or groups who may be differentially or disproportionately affected by the project 

because of their disadvantaged or vulnerable status were assessed.  
➢ Particular attention was paid to describing any residual impacts that will occur after 

rehabilitation.  
 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120

9 18 27 36 45 54 63 72 81 90 99 108 117 126 135

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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Mitigation measure development 
According to the DEA et al., (2013) “Rich biodiversity underpins the diverse ecosystems that deliver 
ecosystem services that are of benefit to people, including the provision of basic services and goods 
such as clean air, water, food, medicine and fibre; as well as more complex services that regulate and 
mitigate our climate, protect people and other life forms from natural disaster and provide people with 
a rich heritage of nature-based cultural traditions. Intact ecological infrastructure contributes significant 
savings through, for example, the regulation of natural hazards such as storm surges and flooding by 
which is attenuated by wetlands”.  
According to the DEA et al., (2013) Ecosystem services can be divided into 4 main categories: 

➢ Provisioning services are the harvestable goods or products obtained from ecosystems such 
as food, timber, fibre, medicine, and fresh water; 

➢ Cultural services are the non-material benefits such as heritage landscapes and seascapes, 
recreation, ecotourism, spiritual values and aesthetic enjoyment; 

➢ Regulating services are the benefits obtained from an ecosystem’s control of natural processes, 
such as climate, disease, erosion, water flows, and pollination, as well as protection from 
natural hazards; and 

➢ Supporting services are the natural processes such as nutrient cycling, soil formation and 
primary production that maintain the other services. 

Loss of biodiversity puts aspects of the economy, wellbeing and quality of life at risk, and reduces socio-
economic options for future generations. This is of particular concern for the poor in rural areas who 
have limited assets and are more dependent on common property resources for their livelihoods. The 
importance of maintaining biodiversity and intact ecosystems for ensuring on-going provision of 
ecosystem services, and the consequences of ecosystem change for human well-being, were detailed 
in a global assessment entitled the Millennium Ecosystem Assessment (MEA, 2005), which established 
a scientific basis for the need for action to enhance management and conservation of biodiversity. 
Sustainable development is enshrined in South Africa’s Constitution and laws. The need to sustain 
biodiversity is directly or indirectly referred to in a number of Acts, not least the National Environmental 
Management: Biodiversity Act (No. 10 of 2004) (hereafter referred to as the Biodiversity Act) and is 
fundamental to the notion of sustainable development. In addition, International guidelines and 
commitments as well as national policies and strategies are important in creating a shared vision for 
sustainable development in South Africa (DEA et al., 2013). 
The primary environmental objective of the Mineral and Petroleum Resources Development Act 
(MPRDA) is to give effect to the environmental right contained in the South African Constitution. 
Furthermore, Section 37(2) of the MPRDA states that “any prospecting or mining operation must be 
conducted in accordance with generally accepted principles of sustainable development by integrating 
social, economic and environmental factors into the planning and implementation of prospecting and 
mining projects in order to ensure that exploitation of mineral resources serves present and future 
generations”. 
Pressures on biodiversity are numerous and increasing. According to the DEA et al., (2013) Loss of 
natural habitat is the single biggest cause of biodiversity loss in South Africa and much of the world. 
The most severe transformation of habitat arises from the direct conversion of natural habitat for human 
requirements, including8:  

➢ Cultivation and grazing activities;  
➢ Rural and urban development;  
➢ Industrial and mining activities, and  
➢ Infrastructure development.  

 
Impacts on biodiversity can largely take place in four ways (DEA et al., 2013): 

➢ Direct impacts: are impacts directly related to the project including project aspects such as 
site clearing, water abstraction and discharge of water from riverine resources; 

➢ Indirect impacts: are impacts associated with a project that may occur within the zone of 
influence in a project such as surrounding terrestrial areas and downstream areas on water 
courses; 

➢ Induced impacts: are impacts directly attributable to the project but are expected to occur due 
to the activities of the project. Factors included here are urban sprawl and the development of 
associated industries; and 

➢ Cumulative impacts: can be defined as the sum of the impact of a project as well as the 
impacts from past, existing and reasonably foreseeable future projects that would affect the 

 

8 Limpopo Province Environment Outlook. A Report on the State of the Environment, 2002. Chapter 4. 
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same biodiversity resources. Examples include numerous mining operations within the same 
drainage catchment or numerous residential developments within the same habitat for faunal 
or floral species.  

 
Given the limited resources available for biodiversity management and conservation, as well as the 
need for development, efforts to conserve biodiversity need to be strategic, focused and supportive of 
sustainable development. This is a fundamental principle underpinning South Africa’s approach to the 
management and conservation of its biodiversity and has resulted the definition of a clear mitigation 
strategy for biodiversity impacts. 
‘Mitigation’ is a broad term that covers all components of the ‘mitigation hierarchy’ defined hereunder. 
It involves selecting and implementing measures – amongst others – to conserve biodiversity and to 
protect, the users of biodiversity and other affected stakeholders from potentially adverse impacts as a 
result of mining or any other land use. The aim is to prevent adverse impacts from occurring or, where 
this is unavoidable, to limit their significance to an acceptable level. Offsetting of impacts is considered 
to be the last option in the mitigation hierarchy for any project.  
The mitigation hierarchy in general consists of the following in order of which impacts should be 
mitigated (DEA et al., 2013): 

➢ Avoid/prevent impact: can be done through utilising alternative sites, technology and scale of 
projects to prevent impacts. In some cases, if impacts are expected to be too high the “no 
project” option should also be considered, especially where it is expected that the lower levels 
of mitigation will not be adequate to limit environmental damage and eco-service provision to 
suitable levels; 

➢ Minimise impact: can be done through utilisation of alternatives that will ensure that impacts 
on biodiversity and ecoservices provision are reduced. Impact minimisation is considered an 
essential part of any development project; 

➢ Rehabilitate impact: is applicable to areas where impact avoidance and minimisation are 
unavoidable where an attempt to re-instate impacted areas and return them to conditions which 
are ecologically similar to the pre-project condition or an agreed post project land use, for 
example arable land. Rehabilitation can however not be considered as the primary mitigation 
tool as even with significant resources and effort rehabilitation that usually does not lead to 
adequate replication of the diversity and complexity of the natural system. Rehabilitation often 
only restores ecological function to some degree to avoid ongoing negative impacts and to 
minimise aesthetic damage to the setting of a project. Practical rehabilitation should consist of 
the following phases in best practice: 

• Structural rehabilitation which includes physical rehabilitation of areas by means of 
earthworks, potential stabilisation of areas as well as any other activities required to 
develop a long terms sustainable ecological structure; 

• Functional rehabilitation which focuses on ensuring that the ecological functionality of 
the ecological resources on the focus area supports the intended post closure land use. In 
this regard special mention is made of the need to ensure the continued functioning and 
integrity of wetland and riverine areas throughout and after the rehabilitation phase;  

• Biodiversity reinstatement which focuses on ensuring that a reasonable level of 
biodiversity is re-instated to a level that supports the local post closure land uses. In this 
regard special mention is made of re-instating vegetation to levels which will allow the 
natural climax vegetation community of community suitable for supporting the intended post 
closure land use; and 

• Species reinstatement which focuses on the re-introduction of any ecologically important 
species which may be important for socio-cultural reasons, ecosystem functioning reasons 
and for conservation reasons. Species re-instatement need only occur if deemed 
necessary.  

➢ Offset impact: refers to compensating for latent or unavoidable negative impacts on 
biodiversity. Offsetting should take place to address any impacts deemed to be unacceptable 
which cannot be mitigated through the other mechanisms in the mitigation hierarchy. The 
objective of biodiversity offsets should be to ensure no net loss of biodiversity. Biodiversity 
offsets can be considered to be a last resort to compensate for residual negative impacts on 
biodiversity. 

The significance of residual impacts should be identified on a regional as well as national scale when 
considering biodiversity conservation initiatives. If the residual impacts lead to irreversible loss or 
irreplaceable biodiversity the residual impacts should be considered to be of very high significance and 
when residual impacts are considered to be of very high significance, offset initiatives are not 
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considered an appropriate way to deal with the magnitude and/or significance of the biodiversity loss. 
In the case of residual impacts determined to have medium to high significance, an offset initiative may 
be investigated. If the residual biodiversity impacts are considered of low significance no biodiversity 
offset is required.9  
In light of the above discussion the following points present the key concepts considered in the 
development of mitigation measures for the proposed development. 

➢ Mitigation and performance improvement measures and actions that address the risks and 
impacts10 are identified and described in as much detail as possible. 

➢ Measures and actions to address negative impacts will favour avoidance and prevention 
over minimisation, mitigation or compensation. 

➢ Desired outcomes are defined and have been developed in such a way as to be measurable 
events with performance indicators, targets and acceptable criteria that can be tracked over 
defined periods, with estimates of the resources (including human resource and training 
requirements) and responsibilities for implementation wherever possible. 

 
Recommendations 
Recommendations were developed to address and mitigate impacts associated with the proposed 
development. These recommendations also include general management measures which apply to the 
proposed development as a whole. Mitigation measures have been developed to address issues in all 
phases throughout the life of the operation from planning, through to construction and operation. 
 
 

 

9 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
10 Mitigation measures should address both positive and negative impacts 
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APPENDIX E - Results of Field Investigation 

PRESENT ECOLOGICAL STATE (PES) AND ECOLOGICAL IMPORTANCE AND 

SENSITIVITY (EIS) RESULTS 

Table E1: Presentation of the results of the PES assessment (IHI) applied to the watercourses 
within proposed Spoil Sites 1 and 3. 

Spoil Site 1 Spoil Site 3 

RIPARIAN IHI   

Base Flows 0,0 

Zero Flows 0,0 

Moderate Floods 0,0 

Large Floods 0,0 

HYDROLOGY RATING 0,0 

Substrate Exposure (marginal) 0,0 

Substrate Exposure (non-marginal) 1,0 

Invasive Alien Vegetation (marginal) 0,0 

Invasive Alien Vegetation (non-marginal) 0,5 

Erosion (marginal) 0,0 

Erosion (non-marginal) 0,5 

Physico-Chemical (marginal) 0,5 

Physico-Chemical (non-marginal) 0,5 

Marginal 0,5 

Non-marginal 1,0 

BANK STRUCTURE RATING 0,6 

Longitudinal Connectivity 0,5 

Lateral Connectivity 0,5 

CONNECTIVITY  RATING 0,5 

    

RIPARIAN IHI % 92,4 

RIPARIAN IHI EC A 

RIPARIAN CONFIDENCE 2,0 
 

RIPARIAN IHI   

Base Flows 0,0 

Zero Flows 0,0 

Moderate Floods 0,0 

Large Floods 0,0 

HYDROLOGY RATING 0,0 

Substrate Exposure (marginal) 0,0 

Substrate Exposure (non-marginal) 1,0 

Invasive Alien Vegetation (marginal) 0,0 

Invasive Alien Vegetation (non-marginal) 0,5 

Erosion (marginal) 0,0 

Erosion (non-marginal) 0,5 

Physico-Chemical (marginal) 0,5 

Physico-Chemical (non-marginal) 0,5 

Marginal 0,5 

Non-marginal 1,0 

BANK STRUCTURE RATING 0,6 

Longitudinal Connectivity 0,5 

Lateral Connectivity 0,5 

CONNECTIVITY  RATING 0,5 

    

RIPARIAN IHI % 92,4 

RIPARIAN IHI EC A 

RIPARIAN CONFIDENCE 2,0 
 

 

Table E2: Presentation of the results of the VEGRAI assessment applied to the watercourse 
within proposed Spoil Site 1. 

LEVEL 3 ASSESSMENT      

METRIC GROUP 
 CALCULATED 

RATING 
WEIGHTED 

RATING  
CONFIDENCE RANK  % WEIGHT  

MARGINAL 87,4 54,6 2,5 1,0 100,0 

NON MARGINAL 80,0 30,0 0,0 2,0 60,0 

  2,0    160,0 

LEVEL 3 VEGRAI (%)       84,6  
VEGRAI EC       B  

AVERAGE CONFIDENCE       1,3  
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Table E3: Presentation of the results of the VEGRAI assessment applied to the watercourse 
within proposed Spoil Site 3. 

LEVEL 3 ASSESSMENT      

METRIC GROUP 
 CALCULATED 

RATING 
WEIGHTED 

RATING  
CONFIDENCE RANK  % WEIGHT  

MARGINAL 80,0 50,0 2,7 1,0 100,0 

NON MARGINAL 71,1 26,7 0,0 2,0 60,0 

  2,0    160,0 

LEVEL 3 VEGRAI (%)       76,7  
VEGRAI EC       C  

AVERAGE CONFIDENCE       1,3  

 

Table E4: Presentation of the results of the PES assessment (WET-Health) applied to the 
watercourses within proposed Spoil Sites 4 and 6. 

Spoil Site 
Option 

Hydrology Geomorphology Vegetation 

Overall 
Score 

Overall 
PES 

Category 
Impact 
Score & 

(PES 
Category) 

Trajectory 
of Change  

Impact 
Score & 

(PES 
Category 

Trajectory 
of Change 

Impact 
Score & 

(PES 
Category 

Trajectory 
of Change 

4 2 (C) 0 (→) 2.1 (C) -1 (↓) 6.9 (E) -1 (↓) 3.40 
C 

6 3.5 (C) 0 (→) 2.1 (C) -1 (↓) 6.1 (E) -1 (↓) 3.83 
C/D 

 

Table E5: Presentation of the results of the Ecoservices assessments applied to the 
watercourses within each proposed spoil site. 

Ecosystem service Site 1 Site 3 Site 4 Site 6 

Flood attenuation 1,9 1,8 1,9 2,3 

Streamflow regulation 1,2 1,2 1,4 1,0 

Sediment trapping 2,6 2,4 2,6 2,6 

Phosphate assimilation 2,1 2,0 2,3 2,6 

Nitrate assimilation 2,0 1,7 2,3 2,4 

Toxicant assimilation 2,1 1,8 2,0 2,1 

Erosion control 2,8 3,0 2,9 2,9 

Carbon Storage 1,0 1,5 1,5 1,3 

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

Water Supply 0,5 0,5 0,5 0,3 

Harvestable resources 0,2 0,2 0,2 0,2 

Cultivated foods 0,2 0,2 0,2 0,2 

Cultural value 1,0 1,0 1,0 1,0 

Tourism and recreation 1,0 0,6 1,1 0,8 

Education and research 1,3 1,0 1,0 0,8 

SUM 22,5 20,8 22,7 22,1 

Average score 1,5 1,4 1,5 1,5 

Benefit Rating Intermediate Intermediate Intermediate Intermediate 
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Table E6: Presentation of the results of the EIS assessments applied to the watercourses within 
each proposed spoil site. 

 Site 1 Site 3 Site 4 Site 6  

Ecological Importance and Sensitivity Score (0-4) Score (0-4) Score (0-4) Score (0-4) 
Confidence (1-

5) 

Biodiversity support 
A (average) A (average) A (average) A (average) (average) 

1,00 0,33 0,67 0,33 3,67 

Presence of Red Data species 1 0 1 0 4 

Populations of unique species 1 0 0 0 3 

Migration/breeding/feeding sites 1 1 1 1 4 

Landscape scale 
B (average) B (average) B (average) B (average) (average) 

1,00 1,00 1,40 1,60 3,40 

Protection status of the wetland 3 3 3 3 4 

Protection status of the vegetation type 0 0 0 0 4 

Regional context of the ecological integrity 1 1 1 1 3 

Size and rarity of the wetland type/s present 0 0 1 2 3 

Diversity of habitat types 1 1 2 2 3 

Sensitivity of the wetland 
C (average) C (average) C (average) C (average) (average) 

1,33 1,33 1,67 1,33 3,00 

Sensitivity to changes in floods 2 2 2 2 3 

Sensitivity to changes in low flows/dry season 1 1 2 1 3 

Sensitivity to changes in water quality 1 1 1 1 3 

ECOLOGICAL IMPORTANCE & SENSITIVITY 
(max of A,B 

or C) 
(max of A,B or 

C) 
(max of A,B or 

C) 
(max of A,B 

or C) 
(average of A, 

B or C) 

Fill in highest score: C C C B 1,10 

(average of A, B or C) 0,44 0,44 0,56 0,32  

EIS Rating Low/Marginal Low/Marginal Low/Marginal Low/Marginal  

   Site 1 Site 3 Site 4 Site 6  

Hydro-Functional Importance Score (0-4) Score (0-4) Score (0-4) Score (0-4) 
Confidence (1-

5) 
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Flood attenuation 2 2 2 2 4 

Streamflow regulation 1 1 1 1 4 

W
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 Q
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E
n

h
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en
t Sediment trapping 3 2 3 3 4 

Phosphate assimilation 2 2 2 3 4 

Nitrate assimilation 2 2 2 2 4 

Toxicant assimilation 2 2 2 2 4 

Erosion control 3 3 3 3 4 

Carbon storage 1 1 1 1 4 

HYDRO-FUNCTIONAL IMPORTANCE 2 2 2 2 4 

  Site 1 Site 3 Site 4 Site 6  

Direct Human Benefits Score (0-4) Score (0-4) Score (0-4) Score (0-4) 
Confidence (1-

5) 

S
u

b
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en

c

e 
b

en
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Water for human use 0 0 0 0 4 

Harvestable resources 0 0 0 0 4 

Cultivated foods 0 0 0 0 4 

         

C
u

lt
u

ra
l 

b
en

ef
it

s Cultural heritage 1 1 1 1 4 

Tourism and recreation 1 1 1 1 4 

Education and research 1 1 1 1 4 

DIRECT HUMAN BENEFITS 0,50 0,50 0,50 0,50 4 
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APPENDIX F - Specialist information 

DETAILS, EXPERTISE AND CURRICULUM VITAE OF SPECIALISTS 

1. (a) (i) Details of the specialist who prepared the report 

Stephen van Staden MSc (Environmental Management) (University of Johannesburg) 

Amanda Mileson NDip Nature Conservation (UNISA)   

 

1. (a). (ii) The expertise of that specialist to compile a specialist report including a curriculum 

vitae 

Company of Specialist: Scientific Aquatic Services 

Name / Contact person: Stephen van Staden 

Postal address: 29 Arterial Road West, Oriel, Bedfordview 

Postal code: 2007 Cell: 083 415 2356 

Telephone: 011 616 7893 Fax: 011 615 6240/ 086 724 3132 

E-mail: stephen@sasenvgroup.co.za 

Qualifications MSc (Environmental Management) (University of Johannesburg) 
BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 
BSc (Zoology, Geography and Environmental Management) (University of Johannesburg)  

Registration / Associations Registered Natural Professional Scientist at South African Council for Natural Scientific 
Professions (SACNASP)   
Accredited River Health Practitioner by the South African River Health Program (RHP) 
Member of the South African Soil Surveyors Association (SASSO) 
Member of the Gauteng Wetland Forum 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF STEPHEN VAN STADEN 

 

PERSONAL DETAILS 

 

Position in Company Managing member, Ecologist with focus on Freshwater Ecology 

Date of Birth 13 July 1979 

Nationality South African 

Languages English, Afrikaans 

Joined SAS 2003 (year of establishment) 

Other Business Trustee of the Serenity Property Trust and emerald Management Trust 

 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 

 

Registered Professional Scientist at South African Council for Natural Scientific Professions (SACNASP); 

Accredited River Health practitioner by the South African River Health Program (RHP); 

Member of the South African Soil Surveyors Association (SASSO);  

Member of the Gauteng Wetland Forum; 

Member of International Association of Impact Assessors (IAIA) South Africa; 

Member pf the Land Rehabilitation Society of South Africa (LaRSSA) 

 

EDUCATION 

Qualifications 

MSc (Environmental Management) (University of Johannesburg) 

 

2003   

BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001   

BSc (Zoology, Geography and Environmental Management) (University of Johannesburg) 

 

Tools for wetland Assessment short course Rhodes University 

2000   

 

2016  

 

COUNTRIES OF WORK EXPERIENCE 

 

South Africa – All Provinces 

Southern Africa – Lesotho, Botswana, Mozambique, Zimbabwe Zambia 

Eastern Africa – Tanzania Mauritius 

West Africa – Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leone 

Central Africa – Democratic Republic of the Congo 
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PROJECT EXPERIENCE (Over 2500 projects executed with varying degrees of involvement) 

1. M 
1 Mining Coal, Chrome, PGM’s, Mineral Sands, Gold, Phosphate, river sand, clay, 

fluorspar 
2 Linear developments 
3 Energy Transmission, telecommunication, pipelines, roads 
4 Minerals beneficiation  
5 Renewable energy (wind and solar) 
6 Commercial development 
7 Residential development 
8 Agriculture 
9 Industrial/chemical  

 

REFERENCES 

➢ Terry Calmeyer (Former Chairperson of IAIA SA) 
Director: ILISO Consulting Environmental Management (Pty) Ltd 

Tel: +27 (0) 11 465 2163  

Email: terryc@icem.co.za 

 

➢ Alex Pheiffer 
African Environmental Management Operations Manager 

SLR Consulting 

Tel:  +27 11 467 0945 

Email:  apheiffer@slrconsulting.com 

 

➢ Marietjie Eksteen 
Managing Director: Jacana Environmental  

Tel: 015 291 4015 

 

Yours faithfully 

 

  

STEPHEN VAN STADEN 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF AMANDA MILESON 

 
PERSONAL DETAILS 

Position in Company Ecologist 

Date of Birth 15 February 1978 

Nationality Zimbabwean 

Languages English 

Joined SAS 2013 

 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 

South African Wetland Society 

Gauteng Wetland Forum 

 

 

EDUCATION 

Qualifications  

N.Dip Nature Conservation (UNISA) 2017 

Wetland Management: Introduction and Delineation (University of the Free State) 2018 

Tools for Wetland Assessment (Rhodes University) 2017 

Wetland Rehabilitation (University of the Free State) 2015 

 

COUNTRIES OF WORK EXPERIENCE 

South Africa – Gauteng, Mpumalanga, Free State, North West, Limpopo, Northern Cape, Eastern Cape 

Zimbabwe, Zambia 

 

SELECTED PROJECT EXAMPLES 

Wetland Assessments 

• Baseline Aquatic and Freshwater Assessment as part of the Environmental Assessment and Authorisation 
Process for the N11 Ring Road, Mokopane, Limpopo Province. 

• Freshwater Resource Ecological Assessment as part of the Water Use License Application Requirements 
for the Proposed Upgrades to the Klippan Pump Station Near Welkom, Free State Province. 

• Freshwater Resource Ecological Assessment as part of the Water Use License Application Requirements 
for the Proposed Urania-Bronville 11kv and 132kv Powerline Corridor Near Welkom, Free State Province. 

• Freshwater Assessment for the Proposed Rietrug, Distribution Line: Basic Assessment for the proposed 
Construction of Electrical Grid Infrastructure to support the proposed (split) Rietrug Wind Energy Facility, 
near Sutherland, in the Northern Cape and Western Cape Provinces. 
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• Freshwater Assessment for the Proposed Sutherland 2 Distribution Line: Basic Assessment for the 

proposed Construction of Electrical Grid Infrastructure to support the proposed (split) Sutherland 2 Wind 

Energy Facility, near Sutherland, in the Northern Cape and Western Cape Provinces. 

• Freshwater Assessment for the Proposed Sutherland Distribution Line: Basic Assessment for the proposed 

Construction of Electrical Grid Infrastructure to support the proposed (split) Sutherland Wind Energy 

Facility, near Sutherland, in the Northern Cape and Western Cape Provinces. 

• Freshwater resource delineation and ecological assessment as part of the proposed expansion of the 
Kudumane Mining Project, Northern Cape Province. 

• Freshwater assessment as part of the environmental assessment and authorisation process for associate 
electrical infrastructure and a proposed pipeline for the Rooipunt Solar Thermal Power Park Project near 
Upington, Northern Cape. 

• Present Ecological State of the Wetlands Report: Jukskei and Klip River Catchments: Monitoring and 
Managing the Ecological State of the Wetlands in the City of Johannesburg Metropolitan Area. 

• Wetland assessment as part of the environmental assessment and authorisation process for the proposed 
Leandra underground coal mine. 

• Freshwater ecological assessment as part of the water use licence application process for the proposed 
waste rock dump expansion for Impala Platinum Mine in Rustenburg, North-West Province. 

• Wetland assessment as part of the water use licence application process for the Marula Platinum Mine, 
Limpopo Province. 

• Wetland assessment as part of the environmental authorisation process for the Anglo Platinum Der Brochen 
Project, Limpopo Province. 

• Wetland assessment as part of the environmental authorisation process for the proposed Yzermyn Coal 
Mining Project near Dirkiesdorp, Mpumalanga. 

• Wetland assessment as part of the environmental authorisation process for the Mzimvubu Water Project, 
Eastern Cape. 

• Wetland assessment as part of the proposed water management process at the Assmang Chrome 
Machadodorp Works, Mpumalanga. 

• Wetland ecological assessment as part of the Section 24G application process for the Temba Water 
Purification Plant. 

Terrestrial Assessments 

• Investigation of specialist biodiversity aspects required by GDARD in the vicinity of the Apies River, 
downstream of the proposed construction of new outlet works at the Kudube (Leeuwkraal) Dam in Temba, 
Gauteng 

• Terrestrial Ecological Scan as part of the environmental authorisation process for three proposed bridge 
upgrades near Edenvale, Gauteng 

• Terrestrial Ecological Scan as part of the environmental authorisation process for the proposed Dalpark Ext 
3 filling station development, Gauteng 

Rehabilitation Projects 

• Freshwater Resource Rehabilitation and Management Plan as part of the Environmental Authorisation 

Process for the Proposed Urania-Bronville 11kv and 132kv Powerline Corridor Near Welkom, Free State 

Province. 

• Rehabilitation Plan as part of the Water Use License Application Requirements for the Proposed Upgrade 
of the Thabazimbi Wastewater Treatment Works (WWTW) Sewer Line, Limpopo Province. 

• Wetland rehabilitation and management plan for The Hills EcoEstate, Midrand, Gauteng. 

• Riparian rehabilitation and management plan for The Diepsloot River, Riversands, Gauteng. 

• Riparian rehabilitation and management plan for the Apies River in the vicinity of the proposed construction 
of new outlet works at the Kudube (Leeuwkraal) Dam in Temba, Gauteng. 

Environmental Control Officer  

• Monthly specialist Environmental Control Officer (ECO) function for the monitoring of riparian crossings at 
Riversands Country Estate Development, Gauteng province. 

• Weekly specialist Environmental Control Officer (ECO) function for the monitoring of emergency desilting 
and rehabilitation of existing stormwater retention dams on ERF 836 Kosmosdal ext 1, and portion 5 of ERF 
115 Kosmosdal ext 4, near Centurion, Gauteng Province. 
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Declaration that the specialist is independent in a form as may be specified by the competent 

authority 

I, Stephen van Staden, declare that - 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

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

such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material information in 

my possession that reasonably has or may have the potential of influencing - any decision to 

be taken with respect to the application by the competent authority; and -  the objectivity of any 

report, plan or document to be prepared by myself for submission to the competent authority; 

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

 

--------------------------------------------------------------------------- 

Signature of the Specialist 
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EXECUTIVE SUMMARY 

 

MANAGEMENT SUMMARY 
 

Scientific Aquatic Services was appointed to conduct a biodiversity study at several proposed 

alternative spoil sites for the disposal of tunnel muck (‘proposed activity’) that will be generated during 

the construction of the proposed transfer tunnel (uMkhomazi-uMlaza Tunnel). The transfer tunnel is 

required to convey raw water from the Smithfield Dam to the Water treatment Works (WTW) in the 

Baynesfield Valley, as part of Phase 1 of the proposed uMkhomazi Water Project (uMWP-1), near 

Richmond, KwaZulu-Natal Province. 

 

Several spoil sites were considered for the disposal of large volumes of excavated material (mostly 

consisting of shale and dolerite) that will be produced during the tunnel boring exercise and include the 

below:  

➢ Option A: five proposed spoil sites downstream of the Baynesfield Dam; and 

➢ Option B: nine proposed spoil sites scattered across the Baynesfield Estate.  

 

Both Option A and Option B are situated within the Baynesfield Estate, located approximately 2km west 

of the R56 provincial road and approximately 5km south-west of the town of Thornville in KwaZulu-

Natal; hereafter collectively referred to as the “study area” (Figures 1 and 2). Baynesfield Estate is 

located approximately 35km east of the proposed Smithfield Dam.  

 

Based on a high-level assessment of Option A (refer to the results of the desktop analysis in section 

3.1), along with general observations on site and its proximity to watercourses, it was evident that the 

use of Option A for spoiling is not appropriate from a biodiversity resource management perspective. 

As such this area was excluded from further investigation. The field investigations therefore focused on 

the proposed spoil sites associated with Option B and will hereafter individually be referred to as Sites 

1 to 9. 

 

The purpose of this report is to define the biodiversity of the study area considering information available 

from provincial and national digital datasets, as well as previous studies conducted in the area, but will 

rely substantially on the findings of the field assessment.  

Scientific Aquatic Services was appointed to conduct a biodiversity study at several proposed 

alternative spoil sites for the disposal of tunnel muck (‘proposed activity’) that will be 

generated during the construction of the proposed transfer tunnel (uMkhomazi-uMlaza 

Tunnel). The objective of this study was to provide sufficient information considering the 

biodiversity of the area, together with other studies on the physical and socio-cultural 

environment for the Environmental Assessment Practitioner (EAP) and the relevant authorities 

to apply the principles of Integrated Environmental Management (IEM) and the concept of 

sustainable development.  

During the field assessment four habitat units were identified, namely the Grassland Habitat, 

Natural Woody Communities (Forest and Thicket) habitat, Watercourse Habitat and the 

Transformed Habitat Unit. Following the field assessment, it was noted that the Watercourse, 

Grassland and Forest habitats are considered important for faunal and floral SCC. In order to 

minimise impacts to the receiving environment care must be taken to ensure that the current 

proposed footprint areas do not expand beyond that which has been proposed and that all 

edge effects are suitably managed and mitigated in order to minimise impacts to the 

surrounding areas of natural vegetation. 
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Specific outcomes in terms of this report are outlined below: 

➢ To provide inventories of faunal and floral species as encountered within the study area;  

➢ To determine and describe habitat types, communities and the ecological state of the study 

area and to rank each habitat type based on conservation importance and ecological sensitivity;  

➢ To identify and consider all sensitive landscapes including rocky ridges, primary grasslands, 

wetlands and/or any other special features that may be affected by the proposed development 

and which may in turn affect faunal assemblages and floral communities of the region;  

➢ To conduct a Red Data Listed (RDL) species assessment as well as an assessment of other 

Species of Conservation Concern (SCC), including potential for such species to occur within 

the study area;  

➢ To map the sensitivities for the habitat units delineated within the study area and to provide 
development recommendations for each. 

 
SUMMARY RESULTS OF THE DESKTOP ASSESSMENT 

 
The study area is located in an area that is of increased conservation importance, based on several 
datasets assessed as part of the desktop assessment: 

➢ According to Mucina and Rutherford (2018 database), the study area is located within the 
Grassland Biome and the Sub Escarpment Grassland Bioregion, spanning two threatened 
vegetation types, namely the vulnerable (VU) Moist Coast Hinterland Grassland and the 
endangered (EN) Midlands Mistbelt Grassland; 

➢ According to the National Threatened Ecosystems (2011) database, the study area falls within 
the remaining extent of the Pietermaritzburg South Ecosystem (EN) and the Midlands 
Mistbelt Grassland (VU); 

➢ According to the KZN biodiversity spatial plan, majority of the study area falls within 
irreplaceable CBAs with smaller sections falling within optimal CBAs; and 

➢ All of the spoil sites fall within the KwaZulu-Natal Mistbelt Grasslands Important Bird and 
Biodiversity Area (IBA), with the exception of Site 9 of which only the western portion is situated 
within the IBA. 

 
SUMMARY RESULTS OF THE FLORAL ASSESSMENT 

 
The study area is situated in a landscape where several agricultural practices take place, including the 
farming of avocados, pigs, beef cattle, cane and grains (maize and soya bean). Several areas are 
further utilised for forestry. Despite the extent of land utilised for agriculture and forestry, there remains 
stretches and pockets of natural areas where no transformation has yet occurred. Additional existing 
impacts within the study area and surroundings include the proliferation of alien and invasive plant (AIP) 
species and several quarry sites. There is thus a diverse range of anthropogenic activities taking place 
within the area which, along with the scattered distribution of Sites 1 - 9 within the Baynesfield Estate, 
have resulted in different conditions at each proposed spoiling site.  
 
Based on the results of the field assessment, four broad habitat units could be discerned and include 
the below: 

➢ Grassland Habitat Unit: Within the study area, the grassland patches found in Sites 1, 2, 3 
and 9 were best represented by the Midlands Mistbelt Grassland reference vegetation type. 
These grasslands were floristically species rich, harbouring a variety of forb species, including 
several floral SCC. Sites 4, 5 and 6 are better represented by the Moist Coast Hinterland 
Grassland reference vegetation type; these grasslands are floristically species poor, dominated 
by the Ngoni grass, Aristida junciformis, with very few floral SCC recorded during the field 
assessment. 

➢ Natural woody communities Habitat Unit: Within the study area, only Sites 1, 2, 3 and 6 had 
a prominent indigenous woody component associated with it. The woody communities 
associated with Site 1 can structurally be classified as forest vegetation with a clear distinction 
between the understory and canopy vegetation. Within Sites 2, 3 and 6, the woody communities 
can be described as thicket vegetation with the shrub layer dominant in these sites. All of the 
natural woody communities within the study area have been encroached by alien and invasive 
plant (AIP) species and habitat integrity decreased based on the extent of AIP proliferation.  

➢ Watercourse Habitat Unit: Watercourses were identified in five of the seven proposed spoil 
sites, specifically, Sites 1, 3, 4, 6 and 9 (SAS 219215, 2019: Watercourse Assessment). No 
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watercourses were identified within Sites 2 and 5 and subsequently no vegetation with an 
affinity for increased moisture conditions were recorded for these two spoil sites. The 
watercourses identified within Sites 1 and 3 were characterised as small streams with an 
associated riparian zone in which the habitat integrity was considered intact for Site 1 and 
reduced for Site 3 due to AIP encroachment. The watercourses in Sites 4, 6 and 9 were 
characterised as unchannelled valley bottom wetlands (SAS 219215, 2019: Watercourse 
Assessment). The vegetation associated with these watercourses were considered degraded 
within Sites 4 and 6 resulting from the extensive AIP proliferation, with Site 9 chiefly intact and 
ecologically sensitive due to the presence of several floral SCC.  

➢ Transformed Habitat Unit: The Transformed habitat unit includes areas where natural veld 
has been transformed for commercial practices, e.g. planting of crops, orchards and 
plantations. Built-up areas and quarries also form part of this habitat unit. These AIP stands 
were grouped under the Transformed habitat unit due to the lack of indigenous floral 
communities. The Transformed habitat is not floristically diverse and add no conservation value 
to floral communities within the area. All spoil sites are associated with transformed habitat to 
varying degrees, with Option 6 least affected.  

 
Floral Species of Conservation Concern and medicinally important species 
 
One protected tree species within the List of Protected Tree Species (GN 809 of 2014) under the 
National Forest Act, 1998 (Act 84 of 1998) (NFA), was recorded during the field assessment within the 
Natural woody community associated with Site 1, namely Pittosporum viridiflorum.  
 
Only one SANBI Red Data Listed (RDL) species was encountered during the field assessment, i.e. 
Merwilla plumbea (near threatened, NT) within the Grassland Habitat associated with Site 1. Several 
floral SCC listed for the KwaZulu Natal Province, as per Schedule 6 and 7 of the Kwazulu-Natal Nature 
Conservation Management Amendment Act, 1999 (Act No 5 of 1999) (KZN NCMAA), were recorded 
within the study area and is listed in the below table: 
 
Table A1: List of species protected under the KZN NCMAA that were recorded within the study area. 

Species falling within specific families 

Amaryllidaceae Boophone disticha – recorded in the grassland communities within Site 1, 2 and 9.  

 Direct impact on these species within Site 2 grasslands only. 

Crinum macowanii – recoded within the watercourse vegetation outside of the study area footprint; 

however, it is anticipated that this species is also present within the watercourse vegetation of Site 9 

and 4 (northern sections). 

 Low risk of direct impact as recorded species were not within proposed layout. 

Cyrtanthus sp – recorded in grassland communities of Sites 1, 2 and 9. 

 Direct impact on these species within Site 2 grasslands only. 

Hyacinthaceae Ledebouria cooperi, Ledebouria floribunda, Ledebouria ovatifolia and Ledebouria revoluta 

Several Ledebouria species were recorded within all the grassland communities as well as within the 

watercourse communities associated with Site 9. 

 Direct impact within Sites 2, 3, 4, 5 and 6.  

Orchidaceae None recorded within the study area but ample suitable habitat is available particularly within the 

grassland and forest communities of Site 1, as well as the watercourse communities of Site 9. 

Species falling within the specific genera 

Arum lilies Zantedeschia aethiopica. – recorded in the watercourse habitat of Site 6 and 9. 

 Direct impact on species in Site 9. 

Red hot pokers Kniphofia species – several species present within all watercourse vegetation; however, none were in 

flower and identification was not possible. 

 Direct impact within Sites 3 (small patch), 4 (large patch) and 6 (small patch). 

Tree ferns Alsophila dregei – several individuals recorded within the watercourse habitat of Site 6. 

 Only two individuals recorded in the direct footprint. 
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A high abundance and diversity of medicinal species were recorded on site. Most of the medicinal plants 
recorded on site are commonly occurring species that is unlikely to be significantly negatively impacted. 
However, several species are more range restricted (e.g. some of the bulbous species) and some of 
the species are protected under either the NFA (Pittosporum viridiflorum, within Site 1 forest) or under 
the KZN NCMAA (Boophone disticha, Crinum macowanii, several Kniphofia species, several 
Ledebouria species and Merwilla plumbea). Where protected species will be impacted, permit 
applications will be required from the Department of Environment, Forestry and Fisheries (DEFF) and/or 
Ezemvelo KZN Wildlife. 
 
Alien and Invasive Plant Species 
 
Of the alien species recorded during the site visit, 14 are listed as NEMBA Category 1b and one as 
NEMBA Category 3. The remainder are not considered invasive but are still considered problem plants 
in South Africa (Bromilow, 2001). Most alien species comprised forbs and woody species, with some 
areas being more invaded than others – in general the Watercourse habitat more heavily encroached 
than the other habitat units identified in the study area. 
 
Alien species located within the study area and surrounds need to be removed on a regular basis as 
part of maintenance activities according to the National Environmental Management: Biodiversity Act 
(Act 10 of 2004): Alien and Invasive Species Regulations, GN R864 of 2016. 
 

Floral Impact Assessment:  

The below table includes the results of the floral impact assessment pertaining to the spoil sites 

associated with Option B. Based on the results of the baseline ecological assessments, the final spoil 

site footprints provided by the client were reduced within Sites 1, 4 and 6 to avoid sensitive habitat. Site 

9 was found to be highly sensitive from both a biodiversity and watercourse perspective and was thus 

completely excluded from the final layouts provided by the client. As such, Site 9 is excluded from the 

impact assessment. 

Table A2: A summary of the Floral Impact Assessment Results. 
  UNMANAGED MANAGED 

  Impact Significance Impact Significance 

PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact of floral Habitat and Diversity 

Site 1  Medium-low Low 

Site 2  Medium-high  Medium-high 

Site 3  Medium-high  Medium-low 

Site 4  Medium-low  Low 

Site 5  Medium-low  Low 

Site 6  Medium-low  Low 

Site 7 and 8  Low  Very low 

Impact on Floral SCC 

Site 1  Low Very low  

Site 2  Medium-high  Low 

Site 3  Medium-high  Low 

Site 4  Medium-high  Low 

Site 5  Medium-low Very low  

Site 6  Medium-high Low  

Site 7 and 8 Low   Very low 

REHABILITATION PHASE 

Impact of floral Habitat and Diversity 

 Site 1  Medium-low Very low  

Site 2  Medium-high  Medium-low 

Site 3  Medium-high  Medium-low 

Site 4  Medium-low Low  

Site 5  Low Low  

Site 6 Medium-low  Low  

Site 7 and 8 Very low  Very low  
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  UNMANAGED MANAGED 

  Impact Significance Impact Significance 

REHABILITATION PHASE 

Impact on Floral SCC 

Site 1  Medium-low  Low 

Site 2  Medium-high  Low 

Site 3  Medium-high Low  

Site 4  Low Very low  

Site 5  Low  Very low  

Site 6  Low  Very low  

Site 7 and 8 Very low  Very low   

 
 

SUMMARY RESULTS OF THE FAUNAL ASSESSMENT 
 
Four broad habitat units were identified, i.e. Grassland Habitat, Natural Woody Communities (Forest 
and Thicket) habitat, Watercourse Habitat and the Transformed Habitat Unit. The habitat units within 
the various spoil site provide varying degrees of habitat availability, however the watercourse, grassland 
and forest habitats are considered of increased importance. 
 
Based on the field assessment, the following is considered important: 

➢ Five SCC were observed within the various spoil sites and surrounding localities during the 
assessment, namely Orycteropus afer (Aardvark, TOPs Protected Species), Redunca 
arundinum (Southern Reedbuck, TOPS Protected), Leptailurus serval (Serval, NT), Ciconia 
microscelis (African Woollynecked Stork, Specially Protected, KwaZulu Natal Nature 
Conservation Management Amendment Act, 1999) and Balearica regulorum (Grey Crowned 
Crane, EN). In addition, during previous site visits Ourebia ourebi (Oribi, EN) have also been 
observed. These species will utilise the current habitats with the spoil sites as well as the 
surrounding natural areas. The loss of habitat due to the proposed activities will lead to a 
decrease in available foraging grounds as well as possible breeding grounds for these species; 

➢ In addition to the above species, the spoil sites may further provide habitat to several other 
faunal SCC as listed in Section 6.9 of this report. The loss of habitat as a result of vegetation 
clearance, although notable, is not expected to have significant impacts on these species due 
to the small footprints of the spoil sites as well as the level of surrounding suitable habitat; 

➢ Due to the location of some of the spoil sites, the threat to Hirundo atrocaerulea (Blue Swallow, 
CE) due to a loss of foraging grounds cannot be overlooked. The loss of grasslands and wetland 
areas may result in a decreased foraging area for this species, and as such, it is imperative that 
footprint sizes are kept as small as possible. It must be noted that although the spoil sites may 
impact on foraging grounds for this species, the loss and threat to the species is notably less 
than that of the proposed balancing dams; and 

➢ In general, the spoil sites provide habitat to and support a diversity of faunal species across all 
classes. Spoil site 1 is considered of increased importance for faunal species due to the 
surrounding natural grassland and forest habitat, however, provided these areas are not 
disturbed, the risk to faunal species hosted therein is considered low; and 

➢ The remaining spoil sites vary in importance and sensitivity due to the current levels of alien 
plant proliferation and edge effects from surrounding land use activities. 

 

Faunal Impact Assessment:  

The below table includes the results of the faunal impact assessment pertaining to the spoil sites 

associated with Option B. Based on the results of the baseline ecological assessments, the final spoil 

site footprints provided by the client were reduced within Sites 1, 4 and 6 to avoid sensitive habitat. Site 

9 was found to be highly sensitive from both a biodiversity and watercourse perspective and was thus 

completely excluded from the final layouts provided by the client. As such, Site 9 is excluded from the 

impact assessment. 
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Table A3: A summary of the Faunal Impact Assessment Results. 
  UNMANAGED MANAGED 

  Impact Significance Impact Significance 

PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact of faunal Habitat and Diversity 

Site 1 Medium-low Low 

Site 2 Medium-high Medium-low 

Site 3 Medium-high Medium-low 

Site 4 Medium-low Medium-low 

Site 5 Medium-low Medium-low 

Site 6 Medium-low Medium-low 

Site 7 and 8 Low Very low 

Impact on Faunal SCC 

Site 1 Medium-high Very low  

Site 2 Medium-high Medium-low 

Site 3 Medium-high Medium-low 

Site 4 Medium-low Low 

Site 5 Medium-low Low  

Site 6 Medium-low Low  

Site 7 and 8 Low Very Low  

REHABILITATION PHASE 

Impact of Faunal Habitat and Diversity 

 Site 1 Medium-low Very Low  

Site 2 Medium-high Medium-low 

Site 3 Medium-high Medium-low 

Site 4 Medium-low Low 

Site 5 Low Low 

Site 6 Medium-low Low 

Site 7 and 8 Very Low Very Low  

Impact on Faunal SCC 

Site 1 Medium-low Low 

Site 2 Medium-high Low 

Site 3 Medium-high Low 

Site 4 Low Very Low  

Site 5 Low  Very Low  

Site 6 Low  Very Low  

Site 7 and 8 Very Low  Very Low  

 
 

SUMMARY RESULTS OF THE FLORAL AND FAUNAL SENSITIVITIES 
 
The sensitivity of the habitat units within the study area is described below according to its sensitivity in 
terms of the presence or potential for flora and fauna, habitat integrity and levels of disturbance, fauna 
and flora SCC, threat status of the habitat type, the presence of unique landscapes and overall levels 
of diversity. The table below presents the sensitivity of each identified habitat unit along with an 
associated conservation objective and implications for development. 
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Table A4: A summary of the floral and faunal sensitivity of each habitat unit and implications for 
development. 

Habitat 
Sensitivity 

Applicable 
Habitat Unit 

Development Implications 

High 
Sensitivity 

 
Conservation 

Objective: 
Preserve and 
enhance the 

biodiversity of 
the habitat unit; 

a no-go 
alternative must 
be considered 

Watercourse 
Habitat 

 
Spoil Site 9 

Areas of high sensitivity include the floral communities where the habitat integrity is 
still intact and where an overall high ecological functionality is associated with the floral 
communities. All habitat of high sensitivity is associated with the presence, or potential 
presence, of floral and faunal SCC.  
 
Anthropogenic disturbance within areas of high floral sensitivity was low at the time of 
the field assessment. Several of the highly sensitive floral communities are located 
within Irreplaceable CBAs and threatened ecosystems and, as such, there is a conflict 
between the intended land use and the conservation requirements for the region. 
 
The habitat herein provides niche habitat for several species which are associated 
with areas of increased soil moisture. In addition, the increased level of food and water 
resources are of increased importance to faunal species, both common and SCC. 
 
Dumping of spoil material within habitat of high sensitivity is likely to result in a 
significant loss of floral and faunal habitat, SCC and species diversity. It was 
recommended that spoiling within this habitat be avoided and as such Site 9 was 
excluded from the final layouts provided by the client. 

Moderately 
High 

Sensitivity 
 

Conservation 
Objective: 

Preserve and 
enhance the 

biodiversity of 
the habitat unit, 

limit 
development 

and 
disturbance. 

Natural woody 
communities 

(forest habitat) 
 

Grassland Habitat 
 

Spoil Site 1 to 3 
and 

Site 9 

These areas are of moderately high sensitivity from a floral and faunal perspective. 
Generally high ecological function is attributed to floral communities in this group; 
however, the presence of some disturbances such as AIP encroachment or edge 
effect impacts on floral communities from adjacent anthropogenic activities have 
resulted in decreased faunal and floral habitat integrity. Floral SCC are also well-
represented within these areas, with suitable habitat for additional SCC also available. 
The forest habitat is important for faunal species in terms of food provision and areas 
of refuge. In addition, several smaller faunal species are largely restricted to and reliant 
on forest habitat. Furthermore, the grassland areas have been highlighted as 
important for the Hirundo atrocaerulea (Blue Swallow, CE). 
 
Where areas of moderately high sensitivity occur in CBAs, there is a conflict between 
the intended land use and the conservation requirements for the region.  
 
Dumping of spoil material within habitat of moderately high sensitivity is likely to result 
in a loss of favourable floral and faunal habitat and SCC and will result in decreased 
species diversity. It is recommended that where spoiling within habitat of moderately 
high sensitivity results in residual impacts, such habitat should be offset or 
compensated for, following the guidelines provided in the DEA (2017), the DEA&DP 
(2011) and Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets in 
KwaZulu-Natal (2013). 

Intermediate 
Sensitivity 

 
Conservation 

Objective: 
Preserve and 

enhance 
biodiversity of 
the habitat unit 
and surrounds 

while optimising 
development 

potential. 

Natural woody 
communities 

(thicket habitat) 
 

Grassland Habitat 
 

Watercourse 
Habitat 

 
Spoil Sites 2 to 6 

Areas of intermediate sensitivity include those that have been impacted by AIP 
encroachment and/or anthropogenic disturbances so that the floral communities are 
no longer fully representative of the reference vegetation types that they occur in. 
These impacts have led to a decrease in faunal habitat provision and consequently 
faunal species diversity and abundance. 
 
With floral habitat integrity and diversity decreased as a result of the various pressures 
on floral communities, the conditions to support a diversity of floral SCC is sub-optimal. 
Floral SCC are still present and additional species not recorded during the site 
assessment are expected to establish within these areas, albeit at lower abundances 
than for the less-disturbed habitats. Lower habitat integrity and the proliferation of alien 
plant species has further impacted upon faunal SCC in these areas and may even 
result in the exclusion of some SCC that rely on niche and more intact habitat. 
 
Development within these habitats is less likely to have significant impacts on floral 
and faunal communities within the area. Where habitat of intermediate sensitivity has 
been classified as representative CBAs or are within threatened ecosystems, i.e. Site 
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Habitat 
Sensitivity 

Applicable 
Habitat Unit 

Development Implications 

2, 3 and the northern section of Site 4, the associated residual loss of these 
biodiversity features should be offset. Irreplaceable CBAs should be compensated for.  
Care should be taken to prevent further spread of AIPs. 

Moderately 
Low Sensitivity 

 
Conservation 

Objective: 
Optimise 

development 
potential while 

improving 
biodiversity 
integrity of 

surrounding 
natural habitat 
and managing 
edge effects. 

Transformed 
Habitat 

 
Degraded 

Watercourse 
Habitat 

 
Degraded 

Grassland habitat 
 

All spoil sites 

The floral habitat within anthropogenically transformed areas as well as areas with 
extensive AIP proliferation are of moderately low importance and significance from a 
floral and faunal perspective. The modification of the vegetation to cultivated fields, 
plantations, built-up areas and quarry sites has resulted in floral communities that are 
no longer representative of the reference vegetation types and a notable loss of faunal 
diversity and abundance. Very few, if any, indigenous plant species remain in these 
areas, whilst only common faunal species capable of inhabiting disturbed areas were 
observed. 
 
Decreased habitat integrity and the presence of AIPs have resulted in low potential for 
SCC to be present. In its current modified condition, these areas are not deemed 
important to support indigenous floral communities whilst limited faunal assemblages 
were present.  
 
Dumping of spoil material within the transformed and degraded habitat will not have a 
significant impact on floral or faunal communities within the area. As such, habitat of 
moderately low sensitivity can be prioritised for spoiling, but edge effects should be 
well managed. 

 

CONCLUSION 

A number of floral and faunal SCC were observed or expected to occur within the various spoil sites. 
The majority of these species are predominantly associated with the Watercourse, Grassland and 
Forest habitats. It is imperative that the proposed spoil site footprints as provided are adhered to in 
order to minimise the loss of, and further impact to floral and faunal SCC. In addition, where floral SCC 
occur within the proposed spoil footprints, permits will be needed from the relevant authorities before 
such species can be destroyed or relocated. It should be noted that subsequent to this initial 
investigation, Spoil Site 2 was discarded from further consideration due to environmental sensitivities 
and logistical practicalities related to the operations of the Baynesfield Estate.  

The impacts on floral and faunal species associated with the proposed spoil sites is considered to be 
low to medium-high during all phases of the development prior to mitigation taking place. Provided that 
mitigation measures are fully implemented and that spoil sites are well managed and monitored at all 
times it is feasible that these impacts can be reduced.  

It is the opinion of the ecologists that this study provides the relevant information required in order to 
implement an Integrated Environmental Management (IEM) plan and to ensure that the best long-term 
use of the ecological resources in the study area will be made in support of the principle of sustainable 
development. 
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DOCUMENT GUIDE 

The Document Guide below is for reference to the procedural requirements for environmental 

authorisation applications in accordance to GN267 of 24 March 2017, as it pertains to National 

Environmental Management Act, 1998 (Act 107 of 1998) (NEMA). 

No. Requirement Section in report 

a) Details of -   

(i) The specialist who prepared the report Appendix H 

(ii) The expertise of that specialist to compile a specialist report including a curriculum vitae Appendix H 

b) A declaration that the specialist is independent Appendix H 

c) An indication of the scope of, and the purpose for which, the report was prepared Section 1 

cA) An indication of the quality and age of base data used for the specialist report Section 2.1 

Section 3 

cB) A description of existing impacts on the site, cumulative impacts of the proposed development 

and levels of acceptable change 

Section 4, 5 and 7 

d) The duration, date and season of the site investigation and the relevance of the season to the 

outcome of the assessment 

Section 2 

e) A description of the methodology adopted in preparing the report or carrying out the specialised 

process inclusive of equipment and modelling used 

Appendix C 

f) Details of an assessment of the specific identified sensitivity of the site related to the proposed 

activity or activities and its associated structures and infrastructure, inclusive of a site plan 

identifying site alternatives 

Section 3 to 6 

g) An identification of any areas to be avoided, including buffers Section 6 

h) A map superimposing the activity including the associated structure and infrastructure on the 

environmental sensitivities of the site including areas to be avoided, including buffers 

Section 6 

i) A description of any assumption made and any uncertainties or gaps in knowledge Section 1.2 

j) A description the findings and potential implication\s of such findings on the impact of the 

proposed activity, including identified alternatives on the environment or activities 

Section 4, 5 and 7 

k) Any mitigation measures for inclusion in the EMPr Section 7 

l) Any conditions for inclusion in the environmental authorisation Section 7 

m) Any monitoring requirements for inclusion in the EMPr or environmental authorisation Section 7 

n) A reasoned opinion -   

(i) As to whether the proposed activity, activities or portions thereof should be authorised Section 8 

(iA) Regarding the acceptability of the proposed activity or activities Section 8 

(ii) If the opinion is that the proposed activity, activities or portions thereof should be authorised, 

any avoidance, management and mitigation measures that should be included in the EMPr, 

and where applicable, the closure plan 

Section 7 

o) A description of any consultation process that was undertaken during the course of preparing 

the specialist report 

N/A 

p) A summary and copies of any comments received during any consultation process and where 

applicable all responses thereto; and 

N/A 

q) Any other information requested by the competent authority N/A 
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GLOSSARY OF TERMS 

Alien and Invasive species 

A species that is not an indigenous species; or an indigenous species translocated or 

intended to be translocated to a place outside its natural distribution range in nature, but 

not an indigenous species that has extended its natural distribution range by natural 

means of migration or dispersal without human intervention. 

Biodiversity offset (as per 

the MBSP Handbook, 2014) 

An area legally set aside or acquired for conservation purposes, in exchange for the 

permitted destruction (by development) of a separate area of biodiversity of recognized 

value. If possible, the biodiversity value of the offset should be at least greater than that 

of the area destroyed and as similar as possible to it. 

Biome 
A broad ecological unit representing major life zones of large natural areas – defined 

mainly by vegetation structure and climate. 

CBA 

(Critical Biodiversity Area)  

A CBA is an area considered important for the survival of threatened species and includes 

valuable ecosystems such as wetlands, untransformed vegetation and ridges. 

Endangered Organisms in danger of extinction if causal factors continue to operate. 

Endemic species  

Species that are only found within a pre-defined area. There can, therefore, be sub-

continental (e.g. southern Africa), national (South Africa), provincial, regional or even 

within a particular mountain range. 

ESA 

(Ecological Support Area)  

An ESA provides connectivity and important ecological processes between CBAs and is 

therefore important in terms of habitat conservation. 

IBA (Important Bird and 

Biodiversity Area) 

The IBA Programme identifies and works to conserve a network of sites critical for the 

long-term survival of bird species that: are globally threatened, have a restricted range, 

are restricted to specific biomes/vegetation types or sites that have significant 

populations. 

Indigenous vegetation (as 

per the definition in (NEMA) 

Vegetation occurring naturally within a defined area, regardless of the level of alien 

infestation and where the topsoil has not been lawfully disturbed during the preceding ten 

years. 

Integrity (ecological) 
The integrity of an ecosystem refers to its functional completeness, including its 

components (species) its patterns (distribution) and its processes. 

Least Threatened Least threatened ecosystems are still largely intact. 

RDL (Red Data listed) 

species 

Organisms that fall into the Extinct in the Wild (EW), critically endangered (CR), 

Endangered (EN), Vulnerable (VU) categories of ecological status. 

SCC (Species of 

Conservation Concern) 

The term SCC in the context of this report refers to all RDL (Red Data) and IUCN 

(International Union for the Conservation of Nature) listed threatened species as well as 

protected species of relevance to the project. 



SAS 219215: Biodiversity Assessment March 2020 

 

 
7 

1. INTRODUCTION 

 Background 

Scientific Aquatic Services was appointed to conduct a biodiversity study at several proposed 

alternative spoil sites for the disposal of tunnel muck (‘proposed activity’) that will be generated 

during the construction of the proposed transfer tunnel (uMkhomazi-uMlaza Tunnel). The 

transfer tunnel is required to convey raw water from the Smithfield Dam to the Water treatment 

Works (WTW) in the Baynesfield Valley, as part of Phase 1 of the proposed uMkhomazi Water 

Project (uMWP-1), near Richmond, KwaZulu-Natal Province.  

The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-

Natal (KZN) are insufficient to meet the long-term water requirements of the system. The 

uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of water from the 

undeveloped uMkhomazi River to the existing Mgeni system. This transfer scheme is deemed 

to be the most viable option to provide a large volume of water to fulfil the long-term water 

requirements of the Mgeni system.  

The uMWP-1 consists of both Raw Water and Potable Water components which are being 

undertaken by the Department of Water and Sanitation (DWS) and Umgeni Water, 

respectively. Nemai Consulting was appointed as the independent Environmental Assessment 

Practitioner (EAP) to undertake the Environmental Impact Assessment (EIA) for both 

components of the uMWP-1.  

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former 

Department of Environmental Affairs (DEA), which is now known as the Department of 

Environment, Forestry and Fisheries (DEFF), on 10 November 2016. A letter (dated 13 

February 2017) was received from DEA which rejected the Final EIA Report for uMWP-1 Raw 

Water and requested additional information. A first version of an Addendum to the Final EIA 

Report was compiled in July 2018, which aimed to provide the additional information requested 

by DEA, to allow for the decision-making process to be completed in terms of the National 

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

Due to the substantive nature of the comments received from the authorities and Interested 

and Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to 

identify an alternative project layout in light of the potential risks posed to Hirundo atrocaerulea 

(Blue Swallow), which is a critically endangered species. The alternative layout excludes the 
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proposal balancing dam, which is the principal source of significant impacts to the current 

Hirundo atrocaerulea (Blue Swallow, CR) population in the area. 

Several spoil sites were considered for the disposal of large volumes of excavated material 

(mostly consisting of shale and dolerite) that will be produced during the tunnel boring exercise 

and include the below:  

➢ Option A: five proposed spoil sites downstream of the Baynesfield Dam; and 

➢ Option B: nine proposed spoil sites scattered across the Baynesfield Estate.   

Both Option A and Option B are situated within the Baynesfield Estate, located approximately 

2km west of the R56 provincial road and approximately 5km south-west of the town of 

Thornville in KwaZulu-Natal; hereafter collectively referred to as the “study area” (Figures 1 

and 2). Baynesfield Estate is located approximately 35km east of the proposed Smithfield 

Dam.  

The change in the layout caused by the possible discarding of the balancing dam necessitated 

the following additional changes: 

➢ Inclusion of new spoil sites to dispose of large volumes of excavated material that will 

be produced during the tunnel boring exercise, which could no longer be used in the 

construction of the dam wall of the balancing dam; 

➢ Changes to the corridors of the tunnel and raw water pipeline; and 

➢ Identification of access roads to the above new project components.  

The abovementioned changes necessitated consideration of two alternative layouts, namely 

Layout Alternative A (including balancing dam) and Layout Alternative B (excluding balancing 

dam). Within Layout Alternative B, two spoil site Options were considered, namely Option A 

and Option B. Following a high-level desktop assessment, Option A was discarded for further 

consideration, and the focus of this investigation was on the spoil sites in Option B. It should 

be noted that the Option B layout has undergone several refinements based on findings made 

during the site assessment in October 2019. This included the discarding of one site (Site 9) 

due to its high ecological importance and sensitivity, and the addition of two sites (Sites 7 and 

8) which could only be assessed using desktop data as these were included in the layout 

subsequent to the site visit. Since these latter two sites are located within commercial forestry 

areas which have limited ecological sensitivity, although edge effects may be substantial, this 

was not deemed to be a significant limitation in the study. 

This report serves to assess the above changes to the layout for uMWP-1 Raw Water from a 

terrestrial ecological perspective. 
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The aim of this study is to provide sufficient and relevant information to the Environmental 

Assessment Practitioner (EAP), the proponent and the relevant authorities to allow for 

informed decision-making in consideration of the principles of Integrated Environmental 

Management (IEM) and sustainable development as enshrined in Section 24 of the 

Constitution of South Africa.  

The purpose of this report is to define the faunal and floral ecology of the study area and 

includes the mapping and defining of areas of increased Ecological Importance and Sensitivity 

(EIS). This report proposes to define the Present Ecological State (PES) of the study area with 

the main objective of this study listed below:  

➢ To provide inventories of faunal and floral species as encountered within the study 

area;  

➢ To determine and describe habitat types, communities and the ecological state of the 

study area and to rank each habitat type based on conservation importance and 

ecological sensitivity;  

➢ To identify and consider all sensitive landscapes including rocky ridges, primary 

grasslands, wetlands and/or any other special features that may be affected by the 

proposed development and which may in turn affect faunal assemblages and floral 

communities of the region;  

➢ To conduct a Red Data Listed (RDL) species assessment as well as an assessment 

of other Species of Conservation Concern (SCC), including potential for such species 

to occur within the study area;  

➢ To map the sensitivities for the habitat units delineated within the study area and to 

provide development recommendations for each.  
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Figure 1: Digital Satellite image depicting the location of the study area in relation to surrounding areas. 
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Figure 2: The study area depicted on a 1:50 000 topographical map in relation to the surrounding area.
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 Assumptions and Limitations 

The following assumptions and limitations are applicable to this report:  

➢ The biodiversity assessment is confined to the study area and does not include the 

neighbouring and adjacent properties; these were however considered as part of the 

desktop assessment (Section 3);  

➢ With ecology being dynamic and complex, some aspects (some of which may be 

important) may have been overlooked. The field assessment took place before the 

adequate rains and shortly after controlled veld fires, thus resulting in habitats that 

have not fully recovered (especially grass and forb species) and that will not be fully 

utilised by faunal species at this stage. However, the biodiversity of the study area had 

been assessed in consultation with desktop and background research to obtain a 

better representation of the habitat diversity and sensitivity;  

➢ Sampling, by its nature, means that not all individuals are assessed and identified. 

Especially within such an extensive area (Baynesfield Estate), some species and taxa 

may, therefore, have been missed during an assessment that only focused on pre-

defined, smaller study areas. If any future development is planned outside of the study 

area, more field assessments will be required to ground-truth and verify habitat 

sensitivities; and  

➢ A single field assessment was undertaken from the 2nd to the 3rd of October 2019 prior 

to the commencement of the summer rainfall season, to determine the floral ecological 

status of the study area, and to “ground-truth” the results of the desktop assessment 

(Section 3). A more accurate assessment would require that assessments take place 

in all seasons of the year, especially during the flowering season for forb species. On-

site data was significantly augmented with all available desktop data, together with 

past studies and project experience conducted within the area, and the findings of this 

assessment are considered to be a reasonable reflection of the ecological 

characteristics of the study area to allow for informed decision making. 

 

 Legislative Requirements  

The following legislative requirements were considered during the assessment: 

➢ Constitution of the Republic of South Africa, 1996 (Act 108 of 1996); 

➢ National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA); 

➢ National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004) 

(NEMBA); 
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➢ Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983) (CARA);  

➢ Minerals and Petroleum Resource Development Act, 2002 (Act 28 of 2002) (MPRDA); 

➢ National Forest Act, 1998 (Act 84 of 1998, amended 2001) (NFA); 

➢ KwaZulu-Natal Nature Conservation Management Amendment Act, 1999 (Act 5 of 

1999) (KZN NCMAA); 

➢ Natal Nature Conservation Ordinance No. 15 of 1974; and 

➢ KwaZulu-Natal Environmental, Biodiversity and Protected Areas Management Bill, 

2014 

The details of the above, as they pertain to this study, are provided in Appendix B of this report. 

2. ASSESSMENT APPROACH 

 General Approach 

In order to accurately determine the PES of the study area and capture comprehensive data 

with respect to faunal and floral ecology, the following methodology was used: 

➢ Maps and digital satellite images were consulted prior to the field assessment in order 

to distinguish broad habitats, vegetation types and potentially sensitive sites. The 

results of these analyses were then used to focus the field work on specific areas of 

concern and to identify areas where target specific investigations were required; 

➢ A literature review with respect to habitats, vegetation types and species distribution 

was conducted. Past studies done within the area and associated with the uMkhomazi 

Water Project Phase 1 were consulted for additional background information (Box 1); 

➢ Relevant databases considered during the assessment of the study area included the 

South African National Biodiversity Institute (SANBI) Threatened Species Programme 

(TSP), the KwaZulu-Natal Biodiversity Spatial Planning (2016), Mucina and Rutherford 

(2012), National Biodiversity Assessment (NBA, 2011), Important Bird and Biodiversity 

Areas in conjunction with the South African Bird Atlas Project (SABAP2), South African 

Protected Areas Database (SAPAD, 2019), National Protected Areas Expansion 

Strategy (NPAES, 2009), International Union for Conservation of Nature (IUCN), and 

Pretoria Computer Information Systems (PRECIS, 2012);  

➢ A visual on-site assessment of the study area was conducted in October 2019 in order 

to confirm the assumptions made during consultation of the maps and to determine 

the ecological status of the study area. A thorough ‘walk through’ on foot was 

undertaken in order to identify the occurrence of the dominant floral species and faunal 

and floral habitat diversities; 
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➢ Specific methodologies for the assessment, in terms of field work and data analysis of 

faunal and floral ecological assemblages is presented in Appendix C; 

➢ The methodologies followed relating to the impact assessment and development of 

the mitigation measures that was applied in the floral and faunal assessments are 

presented in Appendix C.  

 

 

 

 Sensitivity Mapping 

All the ecological features of the study area were considered, and sensitive areas were 

delineated with the use of a Global Positioning System (GPS). In addition, identified locations 

of SCC and SANBI protected species were also marked by means of GPS. A Geographic 

Information System (GIS) was used to project these features onto satellite imagery and 

topographic maps. 

 

3. RESULTS OF THE DESKTOP ANALYSIS 

 Conservation Characteristics of the Study Area 

The following table contains data accessed as part of the desktop assessment. It is important 

to note that although all data sources used provide useful and often verifiable, high-quality 

data, the various databases do not always provide an entirely accurate indication of the study 

area’s actual biodiversity characteristics. 

BOX 1 

Relevant historical studies utilised for background information to the uMkhomazi Water Project Phase 1: 

 Terrestrial Fauna and Flora Assessment Report, October 2016. Authority Reference No: Smithfield Dam - 
14/12/16/3/3/3/94; Water conveyance infrastructure - 14/12/16/3/3/3/94/1; Balancing Dam - 
14/12/16/3/3/3/94/2. Draft. Prepared for: Department of Water & Sanitation. 

 Addendum to Terrestrial Fauna and Flora Assessment Report, May 2018. DEA Ref. No.:  Smithfield Dam - 
14/12/16/3/3/3/94; Water Conveyance Infrastructure - 14/12/16/3/3/3/94/1; Balancing Dam - 
14/12/16/3/3/3/94/2. Prepared for: Department of Water & Sanitation. 

 Umkhomazi Water Project Phase 1 (Umwp-1) - Raw Water Environmental Impact Assessment Alternative 
Layout Specialist Avifaunal Assessment. November 2019. Prebared by David Allan davidallan@telkomsa.net. 
Prepared for Nemai Consulting. 

 uMkhomazi Water Project, Smithfield, Kwazulu-Natal: Invertebrate Assessment. February 2018 Compiled by: 
Pachnoda Consulting CC, Lukas Niemand (Pr.Sci.Nat). Prepared for: Nemai Consulting.  

 uMkhomazi Water Project 1 Raw Water Component Environmental Impact Assssment. Draft avifaunal 
Specialist Study, September 2015. Prepared by: WildSkies Ecological Services. Jon Smallie 
jon@wildskies.co.za. Prepared for: Nemai Consulting. Donavan Henning (donavanh@nemai.co.za). 

mailto:davidallan@telkomsa.net
mailto:jon@wildskies.co.za
mailto:donavanh@nemai.co.za
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Table 1: Desktop data relating to the biodiversity characteristics associated with the study area according to the Mucina & Rutherford dataset (2018). 

DETAILS OF THE STUDY AREA IN TERMS OF MUCINA & RUTHERFORD (2012 and 2018 databases) 

Biome All spoil sites fall within the Grassland Biome 

Bioregion All spoil sites are situated within the sub-Escarpment Grassland Bioregion 

Vegetation Types 
(Figure 3) 

MOIST COAST HINTERLAND GRASSLAND MIDLANDS MISTBELT GRASSLAND 

Option A spoil sites Option B spoil sites Option A spoil sites Option B spoil sites 

All sites located within the Moist Coast 
Hinterland Grassland 

Sites 4 to 9 are located within the 
Moist Coast Hinterland Grassland 

None 
Sites 1 to 3 are located within the Midlands 

Mistbelt Grassland 

Climate 

Summer rainfall with some rain in winter  

Summer rainfall. Heavy and frequent occurrence of mist provides significant amounts of 
additional moisture. Some of the rain is in the form of cold frontal activity, mainly in winter, 
spring and early summer. Thunderstorms are common in summer and autumn. Frosts are 
generally moderate, but occasional severe frost may also occur. Further climatic conditions 
include short-term drought spells, hail and hot northwestern berg winds occurring particularly 
in spring and early summer.  

MAP* 
(mm) 

MAT* (°C) 
MFD* 
(Days) 

MAPE* 
(mm) 

MASMS* 
(%) 

Altitude 
(m) 

MAP* (mm) MAT* (°C) 
MFD* 
(Days) 

MAPE* 
(mm) 

MASMS* 
(%) 

Altitude (m) 

800 to 
1160 

Not 
Available 

Frost 
Infrequent 

Not 
Available 

Not 
Available 

450 to 900 915 15.8 7 1620 68 760 – 1400 

Distribution 
KwaZulu-Natal and Eastern Cape Provinces: From near Melmoth in the north to 
near Libode in the south (including Eshowe, New Hanover, Thornville, Richmond, 
Harding, Lusikisiki) generally occurring below Gs 9 Midlands Mistbelt Grassland.  

KwaZulu-Natal and Eastern Cape Provinces: KwaZulu-Natal Midlands—scattered in broad 
belt in the form of several major patches including Melmoth-Babanango area, Kranskop and 
Greytown, Howick Lions River, Karkloof, Balgowan, Cedara, Edendale, Hilton, Richmond, 
the Ixopo-Highflats area, Mount Malowe in the Umzimkhulu enclave of the Eastern Cape 
Province and the Harding-Weza area. The southwestern most section in the Eastern Cape 
Province falls in the Bulembu, Gxwaleni, Longweni and Flagstaff areas. 

Conservation Statutorily conserved in Vernon Crookes and Entumeni Nature Reserves 
Endangered. Target 23%. Only a small fraction (about 0.5%) statutorily conserved in 
number of reserves More than half already transformed for plantations, cultivated land or by 
urban sprawl.  

Geology & Soils 
Acid, leached heavy soils are derived from Karoo Supergroup sediments 
(including significant Dwyka tillites) and intrusive Karoo dolerites. Shallow sandy 
soils are derived from Natal Group Sandstone.  

Apedal and plinthic soil forms derived mostly from Ecca Group (Karoo Supergroup) shale 
and minor sandstone and less importantly from Jurassic dolerite dykes and sills. Dominant 
land type Ac, followed by Fa. 

Vegetation & 
landscape 
features 

Rolling and hilly landscape. Dense tall sour grassland dominated by unpalatable 
Ngongoni grass (Aristida junciformis) with this mono-dominance associated with 
low species diversity, when in good condition dominated by Themeda triandra and 
Tristachya leucothrix.  

Hilly and rolling landscape mainly associated with a discontinuous east-facing scarp formed 
by dolerite intrusions (south of the Thukela River). Dominated by forb-rich, tall, sour 
Themeda triandra grasslands transformed by the invasion of native ’Ngongoni grass 
(Aristida junciformis subsp. junciformis). Only a few patches of the original species-rich 
grasslands remain. 

MAP = Mean Annual Precipitation, MAT = Mean Annual Temperature, MFD = Mean Frost Days, MAPE = Mean Annual Potential for Evaporation, MASMS = Mean Annual Soil Moisture Stress 
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Figure 3: Vegetation Types associated with the disposal site alternatives according to Mucina & Rutherford (2018, beta-version). 
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Table 2: Conservation details pertaining to the study area (Various databases). 

Spoil Site Alternative Option A Option B 

NATIONAL BIODIVERSITY 
ASSESSMENT 
(NBA, 2018) 
Figure 4 

Ecosystem types are categorised as “not protected”, “poorly protected”, “moderately protected” and “well protected” based on the proportion of each ecosystem type 
that occurs within a protected area recognised in the Protected Areas Act, 2003 (Act 57 of 2003), and compared with the biodiversity target for that ecosystem type. 
Ecosystems not occurring within any protected area, or where less than 5% of the biodiversity target has been met, are considered not protected. 

Option A falls within an area that is currently not protected. 
Within Option B, Sites 4 to 9 fall within an area that is currently not protected. 
Sites 1 to 3 fall within an area that is currently poorly protected. 

ECOSYSTEM STATUS  
(NBA, 2018) 
Figure 5 

Vulnerable Moist Coast Hinterland 
Grassland 

Vulnerable Midlands Mistbelt 
Grassland 

Vulnerable Moist Coast Hinterland 
Grassland 

Vulnerable Midlands Mistbelt 
Grassland 

The majority of Option A falls within the 
vulnerable Moist Coast Hinterland 
Grassland. 

None 
Sites 5, 6, 8 and 9 partially fall within 
this vulnerable ecosystem. 

The northern section of Site 1 falls 
within the remaining extent of the 
vulnerable Midlands Mistbelt 
Grassland. Sites 2 and 3 completely fall 
within this ecosystem. 

NATIONAL THREATENED 
ECOSYSTEMS (2011) 
Figure 6 

Vulnerable Midlands 
Mistbelt Grassland 

Vulnerable Ngongoni 
Veld 

Endangered 
Pietermaritzburg South 

Vulnerable Midlands 
Mistbelt Grassland 

Vulnerable Ngongoni 
Veld 

Endangered 
Pietermaritzburg South 

None None 

The majority of Option A 
falls within the 
Pietermaritzburg South 
(EN) threatened 
ecosystem. 

A small portion of the 
southern section of Site 4 
falls within the Midlands 
Mistbelt Grassland (VU) 
threatened ecosystem; 
however, this portion 
currently consists of 
plantations and thus no 
longer considered 
representative. 

Sites 4, 6 and 9 partially 
falls within the remaining 
extent of the Ngongoni 
Veld threatened 
ecosystem (VU). 

Sites 2 and 3 completely 
fall within the 
Pietermaritzburg South 
threatened ecosystem 
(EN). Sites 1, 4, 5, 6 and 
8 partially fall within this 
ecosystem.  

IMPORTANT BIRD AND 
BIODIVERSITY AREAS 
(IBA) (2015) 
Figure 7 

All of the spoil sites fall within the KwaZulu-Natal Mistbelt Grasslands IBA, with the exception of Option B’s Site 9 - of which only the western portion is situated within 
the IBA. 

SAPAD (2019_Q2) & NPAES 
(2009) 
Figure 8 

According to SAPAD (2019, Q2), the Minerva Private Nature Reserve (PNR) is 
situated approximately 5.7 km southwest of Option 1. NPAES (2009) indicates 
Zinti Valley PNR is located approximately 1.2 km southwest of Option 2. There are 
no other protected or conservation areas within 10 km of the study area according 
to the various datasets assessed.  

 

IBA = Important Bird and Biodiversity Area, NBA = National Biodiversity Assessment, NPAES = National Protected Areas Expansion Strategy, SAPAD = South African Protected Areas Database.  
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Figure 4: Protection level of the vegetation types associated with the study area according to the National Biodiversity Assessment dataset (2018). 
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Figure 5: Ecosystem status associated with the study area according to the National Biodiversity Assessment dataset (2018).  
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Figure 6: Threatened Ecosystems associated with the study area according to the National Threatened Ecosystem dataset (2011). 
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Figure 7: The KwaZulu-Natal Mistbelt Grassland IBA associated with the study area according to the IBA database (2015). 
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Figure 8: Protected Areas in close proximity (within 10 km) to the spoil site alternatives according to the various datasets assessed.  
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Table 3: Importance of the study area according to the KwaZulu-Natal Biodiversity Spatial Planning (2016) (Figure 9). 

CBA IRREPLACEABLE 

Option A Option B 

CBA Irreplaceable areas are areas identified as having an irreplaceability value of 1, as such these planning units represent the only localities for which the conservation 
targets for one or more of the biodiversity features contained within can be achieved, meaning there are no alternative sites. 

The majority of Option A falls within an Irreplaceable CBA 
All sites, apart from Site 7, fall partially or fully (Sites 2 and 3) within 

Irreplaceable CBAs 

CBA OPTIMAL 

Option A Option B 

CBA Optimal areas, are areas which represent the best localities out of a potentially larger selection of available planning units that are optimally located to meet both 
the conservation target but also the criteria defined by either the Decision Support Layers (Coverages used in the C-Plan to aid the optimisation process in which a 
minimal reserve configuration is achieved) or the Cost Layer (A single combined coverage used to aid the optimisation process in which a minimal reserve configuration 
is achieved). CBA Optimal areas are based on the optimised outputs derived using systematic conservation planning software, with the planning units identified 
representing the localities for which the conservation targets for one or more of the biodiversity features contained within can be achieved. Even though these areas 
are considered ‘optimised’ for a variety of species, this does not mean that it is the only areas where these species occur, but there are more alternate options available 
within which the features located within can be met. 

None Sites 4 and 9 partially fall within an Optimal CBA 

CBA = Critical Biodiversity Area. 
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Figure 9: CBA Irreplaceable and CBA Optimal Areas associated with the spoil site alternatives according to the KZN Biodiversity Spatial Planning Data (2016). 
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4. FLORAL BASELINE ASSESSMENT RESULTS 

This section presents the results of the field investigation as it pertains to the proposed spoil 

sites of Option B. As previously discussed, the use of Option A for spoiling was eliminated due 

to it being unfeasible from a biodiversity perspective.  

Option B is situated in a landscape where several agricultural practices are present, including 

the farming of avocados, pigs, beef cattle, cane and grains (maize and soya bean). Several 

areas are further utilised for forestry.  

Despite the extent of land utilised for agriculture and forestry, there remains stretches and 

pockets of natural areas where no transformation has yet occurred, or where limited 

anthropogenically derived disturbances are present. Additional existing impacts within the 

study area and surroundings include the proliferation of alien and invasive plant (AIP) species 

and several quarry sites. There is thus a diverse range of anthropogenic activities taking place 

within the area which, along with the scattered distribution of Sites 1 to 9 within the Baynesfield 

Estate, have resulted in different conditions at each site.  

Following the field investigation, four broad habitat units could be discerned for Sites 1 – 9 and 

include the below: 

➢ Grassland Habitat Unit; 

➢ Natural woody communities Habitat Unit; 

➢ Watercourse Habitat Unit; and 

➢ Transformed Habitat Unit. 

Grassland Habitat Unit: 

Option B spans two grassland vegetation types, namely the Midlands Mistbelt Grassland 

vegetation type and the Moist Coast Hinterland Grassland vegetation type (Mucina and 

Rutherford, 2018 database). Within the study area, the grassland patches found in Sites 1, 2, 

3 and 9 were best represented by the Midlands Mistbelt Grassland, with Site 4, 5 and 6 better 

represented by the Moist Coast Hinterland Grassland; however, the small grassland pockets 

within Site 6 is degraded and considered a poor representative of the above-mentioned 

reference vegetation types. 

Due to the field investigation occurring before adequate rains, and after recent veld burning, 

a comprehensive representation of the grassland floral communities could not be established. 

However, the recorded species diversity directly correlated with the level of disturbance on 
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site; most of which results from alien and invasive plant (AIP) proliferation. Higher floral 

diversity was subsequently associated with the sites where less disturbances were present.  

The Grassland Habitat Unit within Sites 1, 2, 3 and 9 was intact and thus considered to be 

important from a biodiversity perspective – especially considering the presence of numerous 

floral species of conservation concern (SCC).  

Additional information on the Grassland Habitat Unit is presented in Table 4 (section 4.1). 

Natural woody communities: 

Due to the extent of plantations and woody AIP stands associated with the study area and 

surroundings, a distinction was made between non-native woody communities and the 

remaining natural woody communities. Within the study area, only Sites 1, 2, 3 and 6 had a 

prominent woody component associated with it. The woody communities associated with Site 

1 can structurally be classified as forest vegetation with a distinct difference recorded between 

the understory and canopy floral composition. Within Sites 2, 3 and 6, the woody communities 

are better described as thicket vegetation with the shrub layer dominant in these sites.  

The natural woody communities within the study area have been encroached by AIPs to an 

extent and habitat integrity for Sites 2, 3 and 6 is suboptimal. Site 1 consists of an indigenous 

and diverse woody community and is considered important from a floral resource management 

perspective. 

Additional information on the Natural woody communities is presented in Table 5 (section 4.2). 

Watercourse Habitat Unit: 

Watercourses1 were identified in five of the nine proposed spoil sites, specifically, Sites 1, 3, 

4, 6 and 9 (SAS 219215, 2019: Watercourse Assessment). No watercourses were identified 

within Sites 2, 5, 7 and 8 and thus no vegetation with an affinity for increased moisture 

conditions were recorded for these sites. The watercourses identified within Sites 1 and 3 were 

characterised as small streams with an associated riparian zone. Accessing the riparian zone 

vegetation within Site 1 was restricted to accessible areas only as several steep and unstable 

 

1 In terms of the definition contained within the National Water Act, 1998 (Act No. 36 of 1998) (NWA), a watercourse means: 

 A river or spring; 

 A natural channel which water flows regularly or intermittently; 

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

 Any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse; and 

 a reference to a watercourse includes, where relevant, its bed and banks. 
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slopes are associated with this spoil site option. The adjacent quarry further limited access 

from the lower grounds due to unstable substrate posing safety concerns. The riparian zone 

vegetation associated with Site 3 has been encroached by AIPs which have resulted in a less 

sensitive vegetation community.  

The watercourses in Sites 4, 6 and 9 were characterised as unchannelled valley bottom 

wetlands (SAS 219215, 2019: Watercourse Assessment). The vegetation associated with 

Sites 4 and 7 was considered degraded, mostly as a result of the extensive AIP proliferation, 

with Site 9 still intact and ecologically sensitive.  

Additional information on the Watercourse Habitat Unit is presented in Table 6 (section 4.3). 

Transformed Habitat Unit: 

The Transformed Habitat Unit includes areas where natural veld has been transformed2 for 

commercial practices, e.g. planting of crops, orchards and plantations. Built-up areas and 

quarries also form part of this habitat unit. These sections are not floristically diverse and add 

no conservation value to floral communities within the area.  

Within several sections of the study area there is extensive proliferation of AIPs to the extent 

that the vegetation has been degraded2. These AIP stands were grouped under the 

Transformed habitat unit due to the lack of indigenous floral communities which have been 

displaced by the AIPs. Despite the Transformed Habitat Unit not considered to be floristically 

sensitive, they should be viewed important from a management perspective and it is 

recommended that AIP proliferation be managed to prevent further spread.  

Additional information on the Transformed Habitat Unit is presented in Table 7 (section 4.4). 

The distribution of the habitat units within the study area is depicted in the below figure. 

 

2 Habitat becomes altered due to activities that can be broadly divided into those that cause degradation (changes in composition, structure 

or functioning) and those that result in a complete and irreversible modification (referred to as ‘transformation’) of the habitat, mostly 
through complete removal of the vegetation, or loss, turning or hardening of the soil. 
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Figure 10: Habitat units identified for the study area.  
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 Grassland Habitat Unit 

Table 4: Summary of the baseline results for the Grassland Habitat Unit. 

REPRESENTATIVE PHOTOS OF THE GRASSLAND HABITAT UNIT 

Moist Grasslands dominated by Helichrysum and Vernonia 

species 
Rocky Grasslands with an abundance of Aloe species Homogenous Grasslands dominated by Aristida junciformis 

 

 

 

 

 

 
 

Typical grassland species within the Grassland Habitat Unit 
 

       
Species names from left to right: Aloe boylei, Crabbea acaulis, Phymaspermum acerosum, Acalypha glandulifolia and Hypoxis hemerocallidea 

  



SAS 219215: Biodiversity Assessment March 2020 

 

 
30 

Floral Ecology 
Discussion 
 
➢ Diversity 
➢ Habitat integrity 
➢ Alien and Invasive 

species 

The recorded floral diversity for grasslands within the Midlands Mistbelt Grassland vegetation type varied between the site options. The forb diversity was generally high for 
the study area where less disturbance of grasslands was evident. The graminoid diversity, however, was suboptimal but could be attributed to the assessment taking place 
before sufficient rains and after recent burning of the veld. Woody species were not well represented within this habitat unit which is in accordance with the reference vegetation 
type.  
 
The Grassland habitat unit associated with Sites 1, 2, 3 and 9 had a higher species diversity and noticeably less disturbance. These site options were floristically more diverse 
and structurally more similar to the reference vegetation type, i.e. a hilly and rolling landscape dominated by forb-rich, tall grasslands. The more commonly occurring forb species 
included Acalypha glandulifolia, Adhatoda andromeda, Crabbea acaulis, Gerbera ambigua, Hypoxis argentea, Hypoxis hemerocallidea, Ledebouria revoluta, Raphionacme 
hirsuta and Senecio bupleuroides. Aloe boylei and Aloe mudenensis were recorded in the grassland habitat unit, especially in areas with rockier environments. The grasslands 
within the above-mentioned site options were intact at the time of the assessment and a low AIP presence was recorded. The grassland habitat integrity in these sites is largely 
intact.  
 
In contrast to the above, the grasslands within Sites 4, 5 and 6 are not floristically diverse and where AIPs have not yet encroached into these grasslands, the habitat unit was 
dominated by Aristida junciformis with a low forb diversity. Sites 4, 5 and 6 are located within the Moist Coast Hinterland Grassland, a vegetation type known for the Aristida 
junciformis mono-dominance and that is associated with a low species diversity. These site options were heavily encroached by AIPs, especially where a watercourse is linked 
to the grasslands within these site options. Within Site 6, this grassland patches are isolated from other natural grasslands and this has contributed to the loss of species diversity 
over time. Habitat integrity for Sites 4, 5 and 6 is low. 
 
For a list of floral species recorded during the 2019 field assessment, please refer to Appendix E. 

Conservation Status of 
Vegetation 
Type/Ecosystem 

Sites 1, 2 and 3 fall within the Endangered (EN) Midlands Mistbelt Grassland vegetation type and as they are 
perceived to be representative of this vegetation type, they are of high conservation importance. The Midlands 
Mistbelt Grassland is also considered a vulnerable ecosystem (NBA, 2018). All site options fall within the 
KwaZulu-Natal Mistbelt Grasslands IBA, with the exception of Site 9 of which only the western portion is situated 
within the IBA. Even with some of these grasslands having lost their integrity due to AIP proliferation and habitat 
fragmentation, they are still considered conservation worthy in terms of IBAs and supporting bird species.  
According to the KwaZulu-Natal Biodiversity Spatial Planning (2016) database, all Sites partially fall within either 
Irreplaceable or Optimal CBAs. Where this concerns the Grassland Habitat Unit, only Sites 1, 2, 3, 9 and the 
northern section of Option 4 are considered to have habitat representative of CBAs.  
 
Remaining grasslands within Sites 5, 6 and 9 fall within the vulnerable Moist Coast Hinterland Grassland 
ecosystem (NBA, 2018). Of these, only the grasslands in Site 9 was intact and considered representative of the 
vegetation type. The Grassland Habitat Unit within Sites 4 and 9 is also depicted to occur within the Vulnerable 
(VU) Ngongoni veld Threatened Ecosystem (National Threatened Ecosystems dataset, 2011). This is a very 
small and fragmented extent and is not likely to be a conservation worthy section of the Ngongoni veld, unless 
the surroundings are rehabilitated. 
 
Given the above, the grassland patches associated with Sites 1, 2, 3 and 9 are considered to be of high 
conservation significance.  

Floral Species of Conservation Concern (SCC) 

The Grassland Habitat Unit is associated with several floral 
SCC that are protected under the KwaZulu-Natal Nature 
Conservation Management Amendment Act, 1999 (Act 5 of 
1999) (KZN NCMAA). Additional SCC are expected to be 
present but was likely overlooked due to seasonal constraints 
and the recently burned veld. 
Sites 1, 2, 3 and 9 are associated with high SCC diversity and 
also abundance due to suitable and available conditions for 
these species. Although some SCC are present within Sites 4, 
5 and 6, they only occur sporadically and include the more 
widespread, or commonly occurring, species.  

Presence of Unique Landscapes 

There is a fair representation of grasslands within the study 
area and surrounds; however, due to the extent of agricultural 
practices, intact grassland patches are less well represented. 
The grassland habitat unit is important for conserving and 
supporting floral communities within the area.  
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 Natural Woody Communities 

Table 5: Summary of results for the Natural woody communities associated with the study area. 

REPRESENTATIVE PHOTOS OF THE NATURAL WOODY COMMUNITIES AS ENCOUNTERED ON SITE 

Forest Vegetation Thicket Vegetation 

 

 

 

 
 

Commonly occurring species recorded on site 

     
 

Species names from left to right: Carissa bispinosa subsp. zambesiensis, Combretum erythophyllum, Dalbergia obovata, Diospyros lycioides subsp. sericea and Scadoxus puniceus. 
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Floral Ecology 
Discussion 
 
➢ Diversity 
➢ Habitat integrity 
➢ Alien and Invasive 

species 

Floral diversity varied between the woody vegetation, with the forest vegetation in Site 1 considered to have a moderately high floral diversity that was well represented by 
indigenous species. The margins of the forest vegetation were dominated by woody AIPs such as Chromolaena odorata, Lantana camara and Rubus cuneifolius. The topography 
of the site posed safety concerns and the forest community could not be assessed in its entirety; however, where possible the forest was assessed passed the forest margin and 
it was evident that the floral communities were dominated by indigenous woody species that are typically associated with forest-like habitat. The more prominent woody species 
recorded in the understory vegetation included Asparagus virgatus, Athrixia phylicoides, Carissa bispinosa subsp. zambesiensis and Rhoicissus tridentata. The canopy and 
forest margins included species such as Celtis africana, Cussonia spicata, Dalbergia obovata, Diospyros lycioides subsp. sericea, Halleria lucida, Zanthoxylum sp. and Ziziphus 
mucronata. Habitat integrity is largely intact.  
 
A moderate diversity of floral species was recorded for the thicket communities of which the woody component was generally dominated by only a few woody species, e.g. within 
Site 2, Maesa lanceolata and Searsia tumulicola var. tumulicola represented the bulk of the indigenous woody species, with Sites 3 and 6 best represented by Combretum 
erythrophyllum, Halleria lucida and Searsia dentata. The AIPs Lantana camara and Rubus cuneifolius also make up a large component of the thicket vegetation and it is therefore 
evident that the habitat integrity has decreased.  
 
For a list of floral species recorded during the 2019 field assessment, please refer to Appendix E. 

Conservation Status of 
Vegetation 
Type/Ecosystem 

The Natural woody communities within Sites 1, 2 and 3 fall within 
the EN Pietermaritzburg South Threatened Ecosystem with 
Site 6 occurring within the Vulnerable (VU) Ngongoni veld 
Threatened Ecosystem (National Threatened Ecosystems 
dataset, 2011). Sites 2 and 3 are located within the VU Midlands 
Mistbelt Grassland threatened ecosystem (NBA, 2018). 
 
Only Sites 1 - 3 have Natural woody communities within 
Irreplaceable CBAs. All woody communities are located in the 
KwaZulu-Natal Mistbelt Grasslands IBA. 
 
Considering the above, as well as the site-based habitat 
integrity, extent and fragmentation of the Natural woody 
communities, only Sites 1 and 2 are considered important from 
a conservation perspective.  

Floral Species of Conservation Concern (SCC) 

One woody species of conservation significance was recorded within the forest vegetation of Site 1, namely 
Pittosporum viridiflorum, a tree protected under the National Forest Act, 1998 (Act 84 of 1998, amended 2001) 
(NFA). Within the forest margins and in the thicket vegetation, SCC protected under the KZN NCMAA were 
recorded and included Boophone disticha, Hypoxis hemerocallidea, Ledebouria revoluta. 
  
The forest community associated with Site 1 is likely to harbour additional SCC protected under the NFA.  

Presence of Unique Landscapes 

The woody communities, falling within the Grassland Biome, is not greatly represented within the region and 
is considered a unique feature in the landscape. This is especially true for the indigenous forest community 
associated with Site 1. 
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 Watercourse Habitat 

Table 6: Summary of results for the Watercourse Habitat. 

REPRESENTATIVE PHOTOS OF THE WATERCOURSE COMMUNITIES AS ENCOUNTERED ON SITE 

Riparian Vegetation 
Degraded Wetland Vegetation dominated by Rubus 

cuneifolius and Solanum mauritianum Intact Wetland Vegetation 

 
 

 
 

 
 

Commonly occurring floral species recorded within the watercourses 

     
Species names from left to right: Isolepis sepulcralis, Gunnera perpensa, Kyllinga melanosperma, Ledebouria floribunda and Zantedeschia aethiopica 
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Floral Ecology 
Discussion 
 
➢ Diversity 
➢ Habitat integrity 
➢ Alien and Invasive 

species 

The floral diversity associated with the riparian zone of Site 1 was considered moderately high and consists largely of indigenous woody species e.g. Celtis africana, Combretum 
erythophyllum, Dalbergia obovata, Halleria lucida and Trichilia emetica; all of which are species typically associated with river banks, forested ravines or generally found in forest 
vegetation. The riparian zone vegetation within Site 3 consists of only a few indigenous species, mainly the more commonly occurring Buddleja salvifolia, Combretum 
erythrophyllum, Cussonia spicata, Halleria lucida and Searsia pentheri; these are widespread and commonly occurring species. The riparian zone vegetation of Site 3 was also 
encroached by several AIPs; most notably Lantana camara and Rubus cuneifolius.  
 
The vegetation associated with the unchannelled valley bottom wetlands were structurally very different from the riparian zone vegetation, with graminoids and forb species 
better represented. Within Site 6 very little indigenous vegetation remains as the watercourse has been extensively invaded by the woody AIPs Rubus cuneifolius and Solanum 
mauritianum. Several woody and herbaceous AIPs were recorded within the wetland vegetation of Site 6; refer to section 6.4 and Appendix E for a full account of the AIPs. The 
southern section of the Site 4 watercourse vegetation has also been extensively invaded by AIPs. From a floral perspective the vegetation associated with Site 6 and the southern 
parts of Site 4 is degraded.  
 
The northern section of the watercourse associated with Site 4 is linked to a larger and less disturbed wetland to the north. The vegetation within this northern section of Site 4 
is less disturbed than the southern section and fewer AIPs have encroached into this system; subsequently, the vegetation is largely intact and represented by indigenous floral 
species. The watercourse vegetation associated with Site 9 was largely undisturbed and AIPs have only encroached along the roads and fence lines surrounding the watercourse. 
Indigenous forb layers within the more intact watercourse vegetation included the Kniphofia sp. (dominant), Berkheya setifera, Berkheya speciosa, Crinum macowanii, Gunnera 
perpensa, Helichrysum nudifolium, Hypoxis colchicifolia, Ledebouria floribunda and Zantedeschia aethiopica. Graminoid species also formed an important part of the vegetation 
layer and included species typically associated with wetlands such as: Cyperus macranthus, Cyperus tenax, Imperata cylindrica, Kyllinga melanosperma, Setaria sphacelata 
var. sphacelate and Typha capensis (several dominant stands). 
 
For a list of floral species recorded during the 2019 field assessment, please refer to Appendix E. 

Conservation Status of 
Vegetation 
Type/Ecosystem 

The watercourse vegetation associated with Sites 1, 3, 4, 6 and 9 
mostly fall within Irreplaceable CBAs, with sections of Sites 4 and 9 
also within Optimal CBAs. Only Sites 1 and 3 are located within the 
Endangered (EN) Midlands Mistbelt Grassland vegetation type. The 
watercourse vegetation associated with Sites 1, 3 and 4 falls within the 
EN Pietermaritzburg South Threatened Ecosystem with those in 
Sites 6 and 9 occurring within the Vulnerable (VU) Ngongoni veld 
Threatened Ecosystem. All watercourse floral communities are 
located in the KwaZulu-Natal Mistbelt Grasslands IBA; however, the 
watercourse within Site 9 only partly falls within this IBA. 
 
Considering the above, as well as the site-based habitat integrity, 
extent and fragmentation of the watercourse habitat, it is the opinion 
of the specialist that Sites 1, 4 (northern section) and 9 are important 
from a conservation perspective, with Sites 3 and 6 severely degraded 
and/or fragmented with very few floral species remaining that are 
representative of the above-mentioned conservation/biodiversity 
features.  
 

Floral Species of Conservation Concern (SCC) 

The watercourse vegetation included several floral SCC species that are protected under the KZN 
NCMAA, namely Cyathea dregei, Crinum macowanii, several Hypoxis species, several Kniphofia 
species, several Ledebouria species and Zantedeschia aethiopica. 
 
No other floral SCC were recorded during the field assessment which can be attributed to the season; 
many species were not in flower and an accurate identification was not possible. The intact habitat 
integrity of the watercourses associated with Sites 1, 4 (northern section) and 9, along with limited AIP 
proliferation renders these watercourse habitats suitable to harbour additional SCC.  
 

Presence of Unique Landscapes 

The riparian vegetation associated with Site 1 is intact and associated with a diverse woody floral 
composition; a unique feature in the landscape that is regarded important for woody communities within 
area.  
The watercourses associated with Sites 4 (northern section) and 9 provide favourable habitat for a 
diversity of forbs and graminoids with an affinity for moisture-rich soil conditions. Several SCC were also 
recorded in these watercourses and as such they are considered important from a floral perspective. 
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 Transformed Habitat 

Table 7: Summary of results for the Transformed Habitat. 

REPRESENTATIVE PHOTOS OF SOME OF THE TRANSFORMED AREAS ON SITE 

Transformed Habitat – quarrying in Option 3 Degraded Habitat – AIP proliferation in Option 2 

 

 

 
 

Floral Ecology 
Discussion 
 
➢ Diversity 
➢ Habitat integrity 
➢ Alien and Invasive 

species 

The floral diversity associated with the Transformed habitat unit varied from low within quarry and built-up areas where little to no vegetation remained, to moderately low in 
orchards, crop fields and plantations. Within AIP stands the floral diversity was high, however, this diversity is attributed to AIPs and very few indigenous vegetation remains.  
 
The extent of modification and AIP proliferation within this habitat unit have resulted in a low habitat integrity and in its current condition this habitat unit is not considered important 
to support floral communities in the area.  
 
For a list of floral species recorded during the 2019 field assessment, please refer to Appendix E. 

Conservation Status of 
Vegetation 
Type/Ecosystem 

Considering the extent of modification and AIP 
proliferation within the Transformed habitat, it is the 
opinion of the specialist that all areas within this habitat 
unit are degraded and very few, if any, floral species 
remain that are representative of significant 
conservation/biodiversity features.  
 

Floral Species of Conservation Concern (SCC) 

Floral SCC were not recorded within this habitat unit and no suitable conditions are available to support sensitive floral 
species.  

Presence of Unique Landscapes 

No unique features important for floral communities are present within this habitat unit. 
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 Results of the Floral SCC Assessment 

Threatened/protected species are species that are facing a high risk of extinction. Any species 

classified in the IUCN categories Critically Endangered (CR), Endangered (EN) or Vulnerable 

(VU) is a threatened species (referred to as SANBI Red Data Listed species). Furthermore, 

SCC are species that have a high conservation importance in terms of preserving South 

Africa's high floristic diversity and include not only threatened species, but also those classified 

in the categories Extinct in the Wild (EW), Regionally Extinct (RE), Near Threatened (NT), 

Critically Rare, Rare and Declining. A person may not carry out a restricted activity involving 

a specimen of a listed threatened or protected species without a permit issued in terms of 

Chapter 7 of the National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004) 

(NEMBA). 

The SCC assessment not only considers floral SCC recorded on site during the field 

assessment but also includes a Potential of Occurrence (POC) assessment where the 

assessment takes suitable habitat to support any such species into consideration (method of 

POC assessment presented in Appendix C). For this, the following legislation and datasets 

were considered: 

➢ Protected plant species for the KwaZulu Natal Province, as per Schedule 6 and 7 of 

the KwaZulu Natal Nature Conservation Management Amendment Act, 1999 (Act No 

5 of 1999) (KZN NCMAA); and 

➢ The List of Protected Tree Species (GN 809 of 2014) under the National Forest Act, 

1998 (Act 84 of 1998) (NFA). 

Previous floral assessments were conducted within the study area and surrounding areas as 

part of the proposed uMkhomazi Water Project Phase 1 and were used as background 

information, namely: 

➢ Terrestrial Fauna and Flora Assessment Report, October 2016. Authority Reference 

No: Smithfield Dam - 14/12/16/3/3/3/94; Water conveyance infrastructure - 

14/12/16/3/3/3/94/1; Balancing Dam - 14/12/16/3/3/3/94/2. Draft. Prepared for: 

Department of Water & Sanitation. 

 

 SANBI Red Data Listed species 

The study area was associated with one Red Data Listed floral SCC with a threatened status, 

namely the near threatened (NT) Merwilla plumbea, This species is associated with a variety 

of habitats from sunny slopes, rocky hills, cliffs and ledges, to damp cliff faces, near waterfalls, 
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in moist depressions, on the edges of streams and wetlands to coastal areas, in groups or as 

solitary specimens. Within the study area this species was recorded in the rocky grassland 

slopes of Site 1.  

No other Red Data species were recorded during the field assessment which was attributed 

to the timing of the assessment (prior to summer rains and after recent veld burning). There 

is suitable habitat to support floral SCC and the below table lists the Red Data Listed plant 

species for the study area and surrounding areas (Appendix F: Figure F1), as obtained from 

the Botanical Database of Southern Africa (BODATSA). Several of the species listed below 

are also protected under the KZN NCMAA (refer to section 6.1.2).  

Table 8: Floral SCC potentially occurring within the study area. A full list of POC calculations is presented 

in Appendix F. 

Family Scientific Name Habitat and range description IUCN POC (%) 

Acanthaceae 
Thunbergia 
venosa 

Major habitats: Grassland, Savanna. 
Description: Grassland or wooded grassland. 
Range: Richmond to Inanda, northwards to Weenen and Estcourt. 
A sparsely distributed species, known from 12 herbarium collections. No 
recorded threats. 

➢ Suitable habitat available in the grasslands found in Sites 1, 2 
and 3. 

Rare 60 

Amaryllidaceae 
Nerine 
pancratioides 

Major habitats: Grassland 
Description: Wetlands and streambanks in high-lying areas. 
Range: Giant's Castle to Greytown and Kokstad. 

➢ Suitable habitat available in the watercourse found in Site 9. 

NT 60 

Amaryllidaceae 
Haemanthus 
deformis 

Major system: Terrestrial.  
Range: Umtata to Durban. 
The species is generally only found in forest patches close to the coast, 
but have been recorded further inland, and is never abundant - there will 
often only be 5-15 plants in a subpopulation (N.R. Crouch, pers. comm., 
2008). 

➢ Suitable habitat available within the forest vegetation 
community in Site 1. 

VU 60 

Apocynaceae 
Woodia 
verruculosa 

Major habitats: Ngongoni Veld, Midlands Mistbelt Grassland, Southern 
KwaZulu-Natal Moist Grassland, KwaZulu-Natal Hinterland Thornveld 
Description: Mistbelt and Ngongoni grassland, 800-1300 m. 
Range: KwaZulu-Natal Midlands, Howick to Ixopo. 
A range-restricted species, known to remain at around eight or nine 
locations, and declining due to ongoing habitat loss and degradation. 

➢ Suitable habitat available in the grasslands found in Sites 1, 2, 
3, 5 and 9. 

VU 73 

Asphodelaceae Aloe kniphofioides 

Habitat description: Montane grassland.  
Range: High altitude grasslands of Mpumalanga, KwaZulu-Natal and 
north-eastern Eastern Cape. 

➢ Suitable habitat available within the grassland sections within 
Site 1, 2, 3 and 9. 

VU 67 

Asteraceae 
Gerbera 
aurantiaca 

Habitat description: Mistbelt grassland, well-drained doleritic areas 
Range: KwaZulu-Natal Midlands, Carolina and Badplaas. 

➢ Suitable habitat available in the grasslands found in Site 1, 2 
and 3. 

EN 60 

Asteraceae 
Senecio 
dregeanus 

Habitat Description: Open grasslands, often on sandstone plateaus but 
also recorded from moister mistbelt grassland, 0-1200 m. 
Range: KwaZulu-Natal Midlands and southern KwaZulu-Natal coastal 
areas, from Greytown to Umdoni Park. 
It probably occurs at less than 10 locations, based on herbarium records 
and habitat maps. At least 67% of its grassland habitat has been 
transformed, and all remaining subpopulations are on small habitat 
fragments that are subject to ongoing degradation as a result of frequent 

VU 60 
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Family Scientific Name Habitat and range description IUCN POC (%) 

fires, overgrazing, subsistence agriculture and the effects of 
fragmentation. 

➢ Suitable habitat available within the grassland vegetation 
communities in Site 1 and 9. 

Hyacinthaceae Merwilla plumbea 

Description: Montane mistbelt and Ngongoni grassland, rocky areas on 
steep, well drained slopes. 300-2500 m. 
Range: Widespread in eastern half of South Africa. Also in Swaziland and 
Lesotho. 

➢ Found on site within the grassland communities in Site 1. 

NT 100 

Iridaceae Dierama pallidum 

Major habitats: Ngongoni Veld, KwaZulu-Natal Sandstone Sourveld, 
Midlands Mistbelt Grassland 
Description: Open grassland on stony slopes, 300-900 m. 
Range: Pietermaritzburg to Durban and Valley of a Thousand Hills. 

➢ Suitable habitat available in the grasslands found in Site 1, 2, 
3 and 9. 

VU 73 

Iridaceae Moraea hiemalis 

Description: Open mistbelt and moist grasslands. 
Range: KwaZulu-Natal Midlands between Pietermaritzburg, Richmond 
and Kamberg. 
A range-restricted species, remaining at between five and 10 locations, 
and declining due to ongoing habitat loss and degradation. 

➢ Suitable habitat available in the grasslands found in Site 1 and 
3. 

VU 60 

Lauraceae Ocotea bullata 

Habitat description: High, cool, evergreen Afromontane forests (Scarp 
Forest).  
Range: Widespread in South Africa from the Cape Peninsula to the 
Wolkberg Mountains in Limpopo. 

➢ Suitable habitat available within the forest vegetation 
community in Site 1. 

EN 73 

Ranunculaceae Anemone fanninii 

Description: Moist depressions near streams and along drainage lines 
and seeps, generally on east-facing slopes from the coast to 2100 m. 
Range: Eastern Cape, KwaZulu-Natal and Free State Drakensberg 
Mountains and also Lesotho. 

➢ Suitable habitat available within the watercourse vegetation 
community in Site 9. 

NT 60 

Rosaceae Prunus africana 

Habitat description: Evergreen forests near the coast, inland mistbelt 
forests and afromontane forests up to 2100 m. 
Range: Widespread in Africa from the southern Cape, through KwaZulu-
Natal, Swaziland and northwards into Zimbabwe and central Africa and 
the islands of Madagascar and Comoros. 

➢ Suitable habitat available within the forest vegetation 
community in Site 1. 

VU 60 

Rubiaceae Alberta magna 

Habitat description: Evergreen bush and forest margins, and wooded 
ravines, usually near streams or on moist soils in drainage lines, from the 
coast up to 1300 m. 
Range: Lusikisiki to Nkandla, and Ngome 

➢ Suitable habitat available within the forest vegetation 
community in Site 1. 

NT 60 

Scrophulariaceae Selago longiflora 

Description: Mistbelt grassland, in scrubby forest margins, 900-1500 m. 
Range: Cunningham's Castle above Byrne Valley, elsewhere in the 
Richmond and Mpendle districts. 
A restricted range species, known from one location, but up to five other 
subpopulations might remain if suitable, untransformed habitat still exists 
in the vicinity of locations of old herbarium records. Forestry plantations 
and agriculture are causing ongoing destruction of habitat. 

➢ Suitable habitat available within the grassland vegetation 
communities in Options 1 and 6 and potentially Site 2. 

EN 60 
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 Protected plant species for KwaZulu-Natal 

Several floral SCC listed in the KZN NCMAA were recorded within the study area (Table 15 

below). The POC of each of the species listed in the KZN NCMAA was calculated, following 

the precautionary approach, and is presented in Appendix F. The below table includes species 

that obtained a POC of 60% or higher and that is considered likely to be present within the 

study area. 

Based on the results of the POC assessment, it was evident that suitable habitat and growing 

conditions within the study area are available for several floral SCC that were not recorded 

during the field assessment – likely due to the assessment occurring prior to sufficient rains 

and after recent veld fires. Suitable habitat for potentially occurring floral SCC were best 

represented within the grassland, forest and watercourse vegetation associated with Sites 1, 

2, 3, 4 (northern section) and 9.  

Despite these species not found on site during the field investigation, it by no means suggests 

that they do not occur there and a thorough walk-down of any area to be impacted by future 

development will be necessary within the correct flowering season. Where any of the listed 

protected species are encountered on site and will be impacted on, permit applications will be 

required for either the rescue and relocation of such species or, where rescue and relocation 

are not possible, permit applications will be required to remove/destroy such species. Permits 

obtainable from KwaZulu-Natal Nature Conservation Board trading as Ezemvelo KZN Wildlife. 
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Table 9: List of species protected under the KZN NCMAA that were either recorded within the study area 

(blue) or are deemed likely to occur due to the availability of suitable habitat and based on the findings of 

the previous assessments as stated earlier in this report. 

Species falling within specific families 

Amaryllidaceae Boophone disticha – recorded in the grassland communities within Sites 1, 2 and 9 (potentially within 

Site 3 as well). 

 Direct impact on individuals within Site 2. 

  
 

Crinum macowanii – recoded within the watercourse vegetation outside of the study area footprint; 

however, it is anticipated that this species is also present within the watercourse vegetation of Site 9 

and 4 (northern sections). 

 Low risk of direct impact as recorded species were not within proposed layout. 

  

Cyrtanthus sp – recorded in grassland communities of Site 1, 2 and 9. 

 Direct impact on these species within Site 2 grasslands only. 

  
Hyacinthaceae Ledebouria cooperi, Ledebouria floribunda, Ledebouria ovatifolia and Ledebouria revoluta 

Several Ledebouria species were recorded within all the grassland communities as well as within the 

watercourse communities associated with Site 9. 

 Direct impact within Sites 2, 3, 4, 5 and 6. 

  
Orchidaceae None recorded within the study area, but ample suitable habitat is available particularly within the 

grassland and forest communities of Site 1, as well as the watercourse communities of Site 9. 
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Species falling within the specific genera 

Arum lilies Zantedeschia aethiopica. – recorded in the watercourse habitat of Site 6 and 9. 

 Direct impact on species in Site 9. 

  
Gladioli Gladiolus sp. – highly likely to be present within the grassland and watercourse habitat. 

Red hot pokers Kniphofia species – several species present within all watercourse vegetation; however, none were in 

flower and identification was not possible. 

 Direct impact within Sites 3 (small patch), 4 (large patch) and 6 (small patch). 

 
Tree ferns Alsophila dregei – several individuals recorded within the watercourse habitat of Site 6. 

 Only two individuals recorded in the direct footprint. 

 

Specific species listed in the KZN NCMAA 

SCIENTIFIC NAME COMMON NAME ECOLOGY & DISTRIBUTION / RANGE 
IUCN 

STATUS 
POC (%) 

SIXTH SCHEDULE: SPECIALLY PROTECTED INDIGENOUS PLANTS 

Ocotea bullata Black Stinkwood 

Habitat description: High, cool, evergreen Afromontane 
forests (Scarp Forest).  
Range: Widespread in South Africa from the Cape Peninsula 
to the Wolkberg Mountains in Limpopo. 

➢ Suitable habitat available within the forest 
vegetation community in Site 1. 

EN 73 

SEVENTH SCHEDULE: PROTECTED INDIGENOUS PLANTS 

Alberta magna Natal Flame Bush 

Habitat description: Evergreen bush and forest margins, and 
wooded ravines, usually near streams or on moist soils in 
drainage lines, from the coast up to 1300 m. 
Range: Lusikisiki to Nkandla, and Ngome 

➢ Suitable habitat available within the forest 
vegetation community in Site 1. 

NT 60 

Aloe cooperi Grass Aloe 

Habitat description: Occupies a wide variety of habitats in 
grasslands, from marshy areas to dry and well-drained, often 
wedges in shallow pockets among rocks, but also on hillsides 
in open grasslands.  

LC 80 
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Range: Widespread across KwaZulu-Natal, Mpumalanga 
Highveld to Wolkberg Mountains in Limpopo Province. Also, in 
Swaziland. 

➢ Suitable habitat available within the forest and 
grassland vegetation communities in Site 1, 2, 3 
and 9. 

Aristaloe aristata 
(Aloe aristata) 

Grass Aloe 

Habitat description: Variable. In the Karoo found in hot, dry 
sandy areas, but elsewhere in the range it also occurs in deep 
shade in riverine forest, as well as open montane grasslands 
in Lesotho and adjacent areas. (Grassland).  
Range: Widespread in South Africa and Lesotho, from the 
eastern Karoo eastwards through the interior of the Eastern 
Cape, across Lesotho and adjacent areas in KwaZulu-Natal 
and the Free State. 

➢ Suitable habitat available within the riparian 
vegetation of Option 1 and the hillslope grasslands 
in Site 1, 2 and 9. 

LC 73 

Aloe minima (Aloe 
parviflora) 

Grass Aloe 

Habitat description: Open montane grasslands. Occurs on 
fairly heavy soils with loose stones. 
Range: Widespread across KwaZulu-Natal and high-lying 
areas of eastern Mpumalanga as far north as the Blyde River 
Canyon. It also occurs in Swaziland. 

➢ Suitable habitat available within the rocky 
grassland sections along the slopes of Site 1, 2, 3 
and 9. 

LC 60 

Aloe kniphofioides Grass Aloe 

Habitat description: Montane grassland.  
Range: High altitude grasslands of Mpumalanga, KwaZulu-
Natal and north-eastern Eastern Cape. 

➢ Suitable habitat available within the grassland 
sections within Site 1, 2, 3 and 9. 

VU 67 

Euphorbia 
bupleurifolia 

Cycad Spurge 

Habitat description: Open grassland, usually in shallow soils 
with a thin cover of grass. 
Range: Grahamstown to Pietermaritzburg. 

➢ Potential suitable habitat available in the 
grasslands found in Site 1, 2, 3 and 9. 

LC 73 

Gerbera aurantiaca Hilton daisy 

Habitat description: Mistbelt grassland, well-drained doleritic 
areas 
Range: KwaZulu-Natal Midlands, Carolina and Badplaas. 

➢ Suitable habitat available in the grasslands found in 
Site 1, 2 and 3. 

EN 60 

Prunus africana Red Stinkwood 

Habitat description: Evergreen forests near the coast, inland 
mistbelt forests and afromontane forests up to 2100 m. 
Range: Widespread in Africa from the southern Cape, through 
KwaZulu-Natal, Swaziland and northwards into Zimbabwe and 
central Africa and the islands of Madagascar and Comoros. 

➢ Suitable habitat available within the forest 
vegetation community in Site 1. 

VU 60 

 

 NFA Protected species 

One tree species protected under the NFA was recorded during the field assessment within 

the Natural woody community associated with Site 1, namely Pittosporum viridiflorum. 

However, for two additional NFA protected species it has been determined that suitable habitat 

is available within the Natural woody communities of the study area – most likely within the 

forest community of Site 1. 

NFA protected tree species may not be cut, disturbed, damaged or destroyed and their 

products may not be possessed, collected, removed, transported, exported, donated, 
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purchased or sold - except under licence granted by the Department of Environment, Forestry 

and Fisheries (DEFF) or a delegated authority. Applications for such activities should be made 

to the responsible official in each province. Each application is evaluated on merit (including 

field assessments) before a decision is taken whether or not to issue a licence (with or without 

conditions). Such decisions must be in line with national policy and guidelines. 

The table below presents species that are likely occurring within the study area due to 

obtaining high POC scores. A full list of assessed NFA species, along with calculated POCs, 

are presented in Appendix F of this report. 

Table 10: NFA plant list for species with a known distribution range falling within the study area3. 

SCIENTIFIC NAME HABITAT & DISTRIBUTION4 & 5 
NATIONAL RED 
LIST STATUS 

POC 
(%) 

Ocotea bullata 
Ocotea bullata occurs naturally in most of the high forests of South Africa, from 
the kloofs of Table Mountain to the mountain forests of Limpopo, and it is at 
its best in the Knysna forests. 

EN 73 

Pittosporum 
viridiflorum 

Major system: Terrestrial 
Provincial distribution: Eastern Cape, Free State, Gauteng, KwaZulu-Natal, 
Limpopo, Mpumalanga, North West, Western Cape 

LC 100 

Prunus africana 

Range: Widespread in Africa from the southern Cape, through KwaZulu-Natal, 
Swaziland and northwards into Zimbabwe and central Africa and the islands 
of Madagascar and Comoros. 
Description: Evergreen forests near the coast, inland mistbelt forests and 
afromontane forests up to 2100 m. 

VU 60 

CR= Critically Endangered, EN= Endangered, EW = Extinct in the Wild, NT = Near Threatened, VU= Vulnerable, P= Protected, 
POC = Probability of Occurrence. 
 

 Medicinal plant species 

The National Biodiversity Assessment (2011) (NBA) estimates that South Africa has over 2000 

medicinal plant species. These species are not necessarily indigenous species, with many of 

them regarded as alien invasive weeds. The table below presents a list of dominant plant 

species with traditional medicinal value and the plant parts traditionally used, which were 

identified during the field assessment.  

A high abundance of medicinal species was encountered during the field assessment, most 

of which being indigenous woody and forb species with some alien medicinal species as well. 

With the highest number of medicinal plant species in South Africa generally occurring in 

grassland, forest and savanna biomes, the study area was anticipated to harbour several 

medicinal species; some of which will be more readily detectible and identifiable after sufficient 

summer rains.  

 

3 https://www.thetreeapp.co.za/team/  
4 http://pza.sanbi.org/  
5 http://redlist.sanbi.org/index.php  

https://www.thetreeapp.co.za/team/
http://pza.sanbi.org/
http://redlist.sanbi.org/index.php
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Impacts on medicinal plant species within the study area will vary depending on the specific 

species; e.g. most of the medicinal plants recorded on site are commonly occurring species 

that is unlikely to be significantly negatively impacted. However, several species are more 

range restricted (e.g. some of the bulbous species) and some of the species are protected 

under either the NFA (Pittosporum viridiflorum) or under the KZN NCMAA (Boophone disticha, 

Crinum macowanii, several Kniphofia species, several Ledebouria species and Merwilla 

plumbea). Where protected species will be impacted, permit applications will be required from 

DEFF and/or Ezemvelo KZN Wildlife.  

 

Table 11: Dominant traditional medicinal floral species identified during the field assessment. Medicinal 

applications and application methods are also presented (van Wyk, Oudtshoorn, Gericke, 2009). Alien 

species are indicated with an asterisk (*). Protected species are indicated in Bold. 

Species Common Name Plant parts used 

Woody species 

*Datura stramonium Common thorn apple Leaves and Seed (rarely the green fruit) 

*Morus alba White mulberry, Silkworm mulberry Leaves, fruit and bark 

Asparagus sp. 
(Asparagus asparagoides, Asparagus 
capensis, Asparagus exuvialis, 
Asparagus laricinus, Asparagus 
plumosus, Asparagus retrofractus, 
Asparagus stipulaceus, Asparagus 
striatus, Asparagus suaveolens, 
Asparagus subulatus.) 

Wild asparagus 
The rhizomes and fleshy roots (less 
often also the aerial parts) 

Athrixia phylicoides  Zulu tea, bush tea, bushman's tea Leafy twigs or the roots 

Buddleja salviifolia (Tree app) Quilted sagewood Flower, leaves and roots 

Carissa bispinosa (Tree app) Bushveld num-num Root 

Cussonia spicata (SANBI PlantzAfrica) Common cabbage tree  Leaves and roots 

Gomphocarpus physocarpus  Balloon Milkwees Leaves, sometimes the roots 

Halleria lucida (SANBI PlantzAfrica) Tree fuchsia, white olive Leaves 

Pittosporum viridiflorum Cheesewood, White Cape Beech  Bark and roots 

Rhoicissus tridentata Wild grape Roots or tuberous rootstock 

Ziziphus mucronata Buffalo Thorn Leaves, Root & Bark 

Forb species 

*Bidens pilosa Blackjack Herb 

*Plantago lanceolata Ribwort Plantain Leaves and herb 

*Tagetes minuta 
Khaki bush, Khaki weed, African 
marigold 

Leaves, stalks and flowers 

Aster bakerianus Phoa Roots 

Berkheya setifera (KZN flower book) Buffalo-tongue berkheya Not specified 

Boophone disticha Bushman Poison Bulb Bulb scales 

Crinum macowanii Crinum Blubs and leaves 

Gazania krebsiana (KZN book) Common Gazania Not specified 

Gunnera perpensa River punpkin Thick, fleshy rhizomes 

Haplocarpha scaposa (KZN book) False Gerbera Leaves 

Helihrysum sp.  
(Helichrysum aureonitens, Helichrysum 
nudifolium var nudifolium) 

Everlastings Leaves and twigs, sometimes roots 

Hypoxis hemerocallidea African star grass or African potato Tuberous rootstock (corm). 
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Species Common Name Plant parts used 

Kniphofia species Red Hot pokers Infusion of the roots 

Ledebouria spp. Common squill Various parts 

Merwilla plumbea Inguduza Bulb 

Plantago major Hoary Plantain Leaves, Herb 

Typha capensis Bulrush Rhizomes 

 

 Alien and Invasive Plant (AIP) Species 

Alien and invasive floral species are floral species of exotic origin which are invading 

previously pristine areas or ecological niches (Bromilow, 2001). Not all weeds are exotic in 

origin but, as these exotic plant species have very limited natural “check” mechanisms within 

the natural environment, they are often the most opportunistic and aggressively growing 

species within the ecosystem. Therefore, they are often the most dominant and noticeable 

within an area. Disturbances of the ground through trampling, excavations or landscaping 

often leads to the dominance of exotic pioneer species that rapidly dominate the area. Under 

natural conditions, these pioneer species are overtaken by sub-climax and climax species 

through natural veld succession. This process, however, takes many years to occur, with the 

natural vegetation never reaching the balanced, pristine species composition prior to the 

disturbance. There are many species of indigenous pioneer plants, but very few indigenous 

species can out-compete their more aggressively growing exotic counterparts. 

Alien vegetation invasion causes degradation of the ecological integrity of an area, causing 

(Bromilow, 2001):  

➢ A decline in species diversity;  

➢ Local extinction of indigenous species;  

➢ Ecological imbalance;  

➢ Decreased productivity of grazing pastures; and  

➢ Increased agricultural input costs.  

 

AIPs are defined in terms of the National Environmental Management: Biodiversity Act, 2004 

(Act 10 of 2004) (NEMBA) and categories are assigned as per the NEMBA List of Alien and 

Invasive Species (2016) in accordance with Section 70(1)(a) of the NEMBA: 

➢ Category 1a Listed Invasive Species are those species listed as species which must 

be combatted or eradicated: 

➢ Category 1b Listed Invasive Species are those species listed as species which must 

be controlled; 
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➢ Category 2 Listed Invasive Species are those species listed as species which require 

a permit to carry out a restricted activity within an area specified in the Notice or an 

area specified in the permit, as the case may be; and 

➢ Category 3 Listed Invasive Species are species that are listed as species which are 

subject to exemptions and prohibitions. 

Of the alien species recorded during the site visit, 14 are listed as NEMBA Category 1b and 

one as NEMBA Category 3. The remainder are not considered invasive but are still considered 

problem plants in South Africa (Bromilow, 2001). Most alien species comprised forbs and 

woody species, with some areas being more invaded than others – in general the Watercourse 

habitat more heavily encroached than the other habitat units identified in the study area. 

Alien species located within the study area and surrounds need to be removed on a regular 

basis as part of maintenance activities according to the National Environmental Management: 

Biodiversity Act (Act 10 of 2004): Alien and Invasive Species Regulations, GN R864 of 2016. 

Duty of care related to listed invasive species are referred to in NEMBA Section 73: 

➢ Section 73(2): A person who is the owner of land on which a listed invasive species 

occurs must- 

a) notify any relevant competent authority, in writing, of the listed invasive species 

occurring on that land; 

b) take steps to control and eradicate the listed invasive species and to prevent it 

from spreading; and 

c) take all the required steps to prevent or minimise harm to biodiversity. 

The management or clearance of species listed under Category 1b (NEMBA) should be 

prioritised, unless special exemptions apply. Species-specific control measures for most listed 

AIPs can be obtained from the Working for Water species and herbicide list, version 2.9, as 

well as from the Agricultural Research Council website (www.arc.agric.za). 

During the floral assessment, dominant alien and invasive plant species were identified and 

are listed in the below tables.  
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Table 12: Dominant woody alien floral species identified during the field assessment with their invasive 

status as per NEMBA: Alien and Invasive Species Lists, GN R598 of 2016. 

WOODY AIPs 

    

Scientific Name Common name Country of origin Invasive Status 
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Bougainvillea sp. Bougainvillea South America -  X X X 

Chromolaena odorata Paraffin weed South America NEMBA Category 1b X    

Datura stramonium Downy thorn apple Tropical America 
CARA 2002: Category 1 

NEMBA: 1b 
  X X 

Eucalyptus species Gum trees Australia varies X  X X 

Lantana camara Lantana 
Central and South 

America 
CARA 2002: Category 1 

NEMBA: Category 1b 
X X X X 

Melia azederach Syringa 
Asia to Australia; the 

form in southern Africa is 
an Indian cultivar 

CARA 2002: Category 3 
NEMBA: 

a. Category 1b 
b. 3 in urban areas. 

X   X 

Morus alba Common mulberry Northern China NEMBA: Category 3   X  

Populus x canescens Grey poplar Europe NEMBA: Category 2 X   X 

Prunus persica Peach tree Northwest China -   X  

Rubus cuneifolius 
(potentially) 

American Bramble North America NEMBA: Category 1b X X X X 

Senna occidentalis Stinking weed Tropical America NEMBA: Category 1b   X X 

Solanum elaeagnifolium Silver leaf bitter apple North and South America 
CARA 2002: Category 1 

NEMBA: Category 1b 
X X X X 

Solanum mauritianum Bugweed South America 
CARA 2002: Category 1 

NEMBA: Category 1b 
X  X X 

Solanum pseudocapsicum Jerusalem cherry Peru, South America NEMBA: Category 1b   X X 

Solanum sisymbriifolium 
Dense-thorned bitter 

apple 

Brazil, Argentina, 
Uruguay and Paraguay in 

South America 

CARA 2002: Category 1 
NEMBA: Category 1b 

  X X 

1a: Category 1a – Invasive species that require compulsory control. 
1b: Category 1b – Invasive species that require control by means of an invasive species management programme. 
2: Category 2 – Commercially used plants that may be grown in demarcated areas, provided that there is a permit and that steps are taken to prevent 

their spread. 
3: Category 3 – Ornamentally used plants that may no longer be planted; existing plants may remain, except within the flood line of watercourses and 

wetlands, as long as all reasonable steps are taken to prevent their spread (Bromilow, 2001). 
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Table 13: Dominant herbaceous alien floral species identified during the field assessment with their 

invasive status as per NEMBA: Alien and Invasive Species Lists, GN R598 of 2016. 

AIP FORB AND GRAMINOID SPECIES 

    

Scientific Name Common name Country of origin Invasive Status 
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Ageratum conyzoides Invading ageratum 
Central and South 

America, as well as the 
West Indies 

CARA 2002: Category 1 
NEMBA: Category 1b 

  X X 

Bidens pilosa Blackjack South America - X X X X 

Bromus catharticus Rescue grass South America -  X X  

Cirsium vulgare Spear thistle 
Europe, Asia and North 

Africa 
CARA 2002: Category 1 

NEMBA: Category 1b 
  X  

Lepidium didymum Lesser swine-cress 
A cosmopolitan weed, 
possibly of American 

origin 
-   X X 

Gamochaeta pensylvanica Pennsylvania cudweed South America -   X  

Malva parviflora 
Small-flowered mallow, 

cheeseweed mallow 
Mediterranean and 
European region 

-    X 

Passiflora subpeltata Granadilla 

Central and South 
America (Central Mexico 

to Colombia and 
Venezuela) 

CARA 2002: Category 1 
NEMBA: Category 1b 

X  X  

Plantago major 
Broadleaf plantain, white 

man's foot, or greater 
plantain 

Most of Europe and 
northern and central Asia 

- X  X  

Sonchus oleraceus 
Common sowthistle, 

sowthistle 
Europe, Asia and North 

Africa 
-  X X  

Tagetes minuta Khaki bush South America - X X X X 

Verbena brasiliensis Brazilian verbina South America NEMBA: Category 1b X X X X 

1a: Category 1a – Invasive species that require compulsory control. 
1b: Category 1b – Invasive species that require control by means of an invasive species management programme. 
2: Category 2 – Commercially used plants that may be grown in demarcated areas, provided that there is a permit and that steps are taken to prevent their 

spread. 
3: Category 3 – Ornamentally used plants that may no longer be planted; existing plants may remain, except within the flood line of watercourses and 

wetlands, as long as all reasonable steps are taken to prevent their spread (Bromilow, 2001). 
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 Floral Business Case, Conclusion and Alternatives Analysis 

The below tables provide the business case and recommendations pertaining to the sensitivity 

of the Option B spoil sites based on the results of the baseline floral assessment. The final 

footprint of the spoil sites is also taken into consideration (Figure 11 below).  

The footprint layout of the spoil sites partly resulted from recommendations provided by SAS; 

as such, the proposed spoil site footprint was reduced within Sites 1, 4 and 6, with Site 9 (high 

sensitivity) no longer considered.   

Site 1  

Site Sensitivity: Moderately High 

 

 

 
 

Discussion: 

From a floral ecological perspective, the intact grassland and 

forest areas associated with Site 1 are of moderately high 

sensitivity. The vegetation was found to support floral SCC and 

due to available suitable habitat, additional SCC are likely 

present. 

 

A large portion of Site 1 is designated as an Irreplaceable CBA, 

with the associated vegetation type (Midlands Mistbelt 

Grassland) and threatened ecosystem (Pietermaritzburg South) 

classified as being endangered. The natural habitat within Site 1 

is thus of high conservation significance. 

 

As a whole, Site 1 is considered sensitive despite the disturbance 

and edge effects from the adjacent quarry.  

 

The spoiling footprint within Site 1 is restricted to the quarry site 

and will thus not directly impact on the sensitive floral habitat. It 

remains important that edge effects be managed to ensure no 

further loss of sensitive habitat. Managing the AIPs within and 

surrounding Site 1 should be prioritised to prevent habitat 

degradation. 
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Site 2  

Site Sensitivity: Intermediate 

 

 

 

 

 
 

Discussion: 

A large portion of the habitat within Site 2 is encroached by AIPs and 

has lost some of its integrity. As a whole the vegetation within Site 2 

is considered of intermediate sensitivity. The grassland and thicket 

sections are still largely associated with indigenous vegetation and 

several SCC were recorded; especially within the grassland sections.  

 

The natural vegetation within Site 2 is not greatly fragmented and 

forms part of a larger grassland expanse to the north and south. 

Considering Site 2 within the larger landscape, along with the fact that 

the area falls within Irreplaceable CBAs, threatened ecosystems and 

threatened vegetation types, the areas where AIPs have not 

extensively encroached is considered important from a conservation 

perspective.  

 

It is recommended that where the remaining natural areas associated 

with Site 2 will be impacted upon by surface developments and result 

in a residual loss of significant biodiversity features, such habitat 

should be offset or, in the case of Irreplaceable CBAs, compensation 

is recommended. According to the DEA (2017), the DEA&DP (2011) 

and Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets 

in KwaZulu-Natal (2013), offsets need to be undertaken according to 

various ratios based on the ecological importance and sensitivity and 

vulnerability of the ecosystem. It should be noted that this site was 

associated with steep slopes and if spoiling were to take place here, 

rehabilitation would need to chiefly focus on stabilisation to prevent 

sedimentation of the downslope dam. 

 

An AIP management plan is recommended to control the current alien 

population and to ensure these species do not continue to encroach 

into more sensitive areas.  

Site 3  

Site Sensitivity: Intermediate 

 

 

 

Discussion: 

From a floral ecological perspective, the overall habitat associated 

with Site 3 is of intermediate sensitivity. Although a large portion of 

the footprint area is already transformed and/or proliferated by AIPs, 

the grassland section and parts of the riparian vegetation that will be 

impacted on, comprise indigenous species and several floral SCC 

were noted.  

 

The habitat associated with Site 3 is important for meeting biodiversity 

targets for the Irreplaceable CBA in which it falls. Any remaining 

natural extent of the endangered Pietermaritzburg South threatened 

ecosystems and vulnerable Midlands Mistbelt Grassland vegetation 

should be prioritised for conservation; especially since the habitat 

within Site 3 is connected to a larger expanse of natural grassland to 

the south. As such, where spoiling will result in the residual loss of 

Irreplaceable CBAs and threatened ecosystems, offsetting and 

compensation is recommended, following the guidelines provided in 
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 the DEA (2017), the DEA&DP (2011) and Ezemvelo KZN Wildlife 

Concise Guideline: Biodiversity Offsets in KwaZulu-Natal (2013). 

 

The use of Site 3 is partially supported. The existing quarry within the 

northern section of the footprint area can be utilised for spoiling but it 

is recommended that the areas with natural vegetation be offset. 

Edge effects should be managed to ensure no further loss of natural 

habitat and AIPs management within and surrounding Site 3 is 

recommended to prevent habitat degradation. If this site is selected 

for dumping of spoil material, a floral SCC search and rescue will be 

necessary. 

Site 4  

Site Sensitivity: Moderately low - Intermediate 

 

 

 

 

 
 

Discussion:  

In terms of floral sensitivity, this site can be divided into two sections, 

i.e. a southern and northern section with the split occurring at the 

northern crossing between the following points: 

 Southern-most point: 29°46'43.47"S 30°19'0.24"E; 

 Road Crossing: 29°46'20.20"S 30°19'0.42"E . 

 

The southern section is dominated by AIPs and habitat integrity is 

greatly reduced. No SCC were noted during the field assessment and 

it is likely that any such species, if still present, are being outcompeted 

for habitat by the encroaching AIPs. In its current condition, this 

section does not contribute towards floral diversity within the area.  

 

The northern section was more intact, and the vegetation still 

represented a moderate diversity of indigenous species. This section 

is connected to a larger watercourse and grassland expanse and, as 

such, this section contributes towards floral diversity in the area.  

 

The spoiling footprint within Site 4 was reduced to exclude the 

northern, more sensitive section. The use of the southern section of 

this option for infilling is supported. 

 

Before any activities can take place, it is recommended that a floral 

SCC search and rescue be initiated, and AIP management is required 

to prevent further spread. 
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Site 5  

Site Sensitivity: Moderately low – Intermediate 

 

 
 

 

Discussion:  

From a floral perspective the vegetation communities within Site 5 

have been degraded due to the proliferation of AIPs; which were 

predominantly concentrated within the central section of this site.  

 

Due to this grassland patch being mainly surrounded by transformed 

land, there is limited direct connectivity to intact grasslands and this 

small patch is likely to gradually degrade and decrease in species 

diversity as a result of habitat fragmentation. 

 

From a biodiversity conservation perspective Site 5, in its current 

condition, does not significantly contribute towards floral diversity 

within the area. The site is located within threatened ecosystems and 

an Irreplaceable CBA. However, due to the encroachment of AIPs, 

the overall lack of a representative floral composition and the 

fragmented conditions of the site, the use of Site 5 for infilling is 

supported.  

Site 6  

Site Sensitivity: Moderately Low 

 
 

Discussion:  

 

Patches of natural vegetation are present within this site, especially 

within the western portion; however, in its entirety the vegetation 

associated with Site 6 is considered degraded. The floral sensitivity 

of the habitat associated with Site 6 is thus considered of moderately 

low sensitivity.  

 

From a biodiversity perspective, Site 6 can be considered a viable 

option for spoiling, but it will be essential that AIP management and 

monitoring takes place and that any protected species present within 

this site be rescued and relocated before spoiling takes place 

(requires permit applications). 

Site 7 and 8  

Site Sensitivity: Low 

 
 

Discussion:  

The vegetation associated with Sites 7 and 8 are completely 

transformed with little to no indigenous vegetation remaining. Sites 7 

and 8 as a whole is considered to be of low sensitivity. 

 

From a biodiversity perspective these sites can be considered a 

viable option for spoiling. It remains important that edge effects be 

managed to ensure no loss of adjacent sensitive habitat. Managing 

the AIPs within and surrounding Sites 7 and 8 is recommended to 

prevent habitat degradation. 
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Site 9  

Site Sensitivity: High 

 
 

Discussion:  

The vegetation associated with Site 9 largely comprises intact 

grassland and watercourse vegetation. Several SCC were recorded 

within Site 9 and as a whole this site is considered to be of high 

sensitivity.  

 

This site is located within a threatened ecosystem as well as both 

Irreplaceable and Optimal CBAs. From a floral perspective this site 

contributes significantly towards the floral ecology of the area and 

harbours several SCC species. 

 

The use of Site 9 as a spoil site is not supported. The biodiversity 

importance of this site renders the use of Site 9 unsuitable for the 

purposes of the proposed activity and, as such, this site was excluded 

from the final footprint layout.  
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Figure 11: The footprint areas of the proposed spoil sites (Option B) superimposed onto the habitat units identified for the study area.
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5. FAUNAL BASELINE ASSESSMENT RESULTS 

 Faunal Habitat 

The study area comprised of four broad habitat units. These habitat units are discussed briefly 

in terms of faunal importance below. For a more detailed description and discussion of the 

vegetation composition associated with these habitat units please refer to Section B (Floral 

Report).  

The habitat units observed within the study area include: 

➢ Grassland Habitat Unit – is an important habitat for a diversity of faunal species, 

providing habitat and food resources for faunal species who are adapted to grassland 

landscapes; 

➢ Forest and Thicket Habitat Unit – the denser vegetation within these habitat units 

provides serves as an area of refuge and cover for many species. This denser 

vegetation also serves as an ideal breeding ground for species, providing increased 

cover and protection to the young. Flowering, fruiting and seed producing woody 

species provide an additional seasonal food resource, whilst also being important for 

avifaunal nesting; 

➢ Watercourse Habitat Unit – A significantly important habitat unit for faunal species. 

This habitat unit provides increased levels of food resources for longer periods within 

the year due to the increased moisture availability to plants. In addition, this habitat 

unit provides niche habitat to water dependant faunal species whilst also serving as a 

suitable movement corridor to larger species with increased home ranges; and 

➢ Transformed Habitat Unit – This habitat unit represents areas where significant 

natural vegetation and subsequently faunal habitat has been lost. It must be noted 

however that the cultivated lands included in this habitat unit do, to a degree, provide 

a degree of food resources to faunal species. It is likely though that these crops are 

readily sprayed to deter insects, which will limit the usability of the food resource whilst 

also lending to notably poison introduction into the food chains, as other species either 

eat the poisoned insects or sprayed plant material. Such activities are likely to have 

long term negative impacts to all faunal classes in the region. 

 

The tables below (Section 5.2 – 5.7) discuss the various faunal classes and species as 

encountered within the study area in a dashboard format. In addition, possible development 

constraints pertaining to faunal species the habitats and each Option is also highlighted in 

Section 5.8. 
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 Mammals 

Table 14: Field assessment results pertaining to mammal species. 

Mammals 

Photographs: Top left to bottom right: Rhabdomys pumilio (Xeric Four-striped Grass Rat), Chlorocebus pygerythrus (Vervet Monkey), Sylvicapra grimmia (Grey Duiker), Hystrix 
africanaeaustralis (Cape Porcupine) captured on camera trap, spoor of Leptailurus serval (Serval, NT), Redunca arundinum (Southern Reedbuck, TOPS Protected) captured on camera 
trap, Orycteropus afer (Aardvark, TOPS Protected) captured on camera trap and Herpestes pulverulentus (Cape Grey Mongoose). 
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Faunal Species of 
Conservation 
Concern (SCC) 

During the field assessment Orycteropus afer (Aardvark, TOPs Protected Species) and Redunca arundinum (Southern Reedbuck, TOPS Protected) were observed on the camera traps 
whilst scat and spoor of Leptailurus serval (Serval, NT) was observed around a number of the freshwater systems. During previous assessments Ourebia ourebi (Oribi, EN) has also been 
observed, and is known to occur within the Baynesfield Estate. In addition to this, although not observed, the following species, previously recorded in the QDS by the Animal Demography 
Unit (ADU) database, may still occur within or temporarily utilise the study area, namely Myosorex cafer (Dark-footed Forest Shrew, VU), Philantomba monticola (Blue Duiker, VU), Otomys 
auratus (Southern African Vlei Rat, NT), Aonyx capensis (African Clawless Otter, NT), Mystromys albicaudatus (African White-tailed Rat, VU), Poecilogale albinucha (African Striped Weasel, 
NT), Rhinolophus swinnyi (Swinny's Horseshoe Bat, VU), Mellivora capensis (Honey Badger, NT) Chrysospalax villosus (Roughed-haired Golden Mole, VU) Dendrohyrax arboreus (Tree 
Hyrax, VU), Otomys laminatus (Laminate Vlei Rat, NT) and Miniopterus schreibersii (Schreiber’s Long-fingered Bat, NT). 
 
Whilst the smaller mammals are likely to occur at most of the sites where suitable habitat (intact wetlands, grasslands and forest) occur, the medium to large mammal SCC (notably predators) 
are likely to range across larger areas, relying on several of the proposed spoil sites in the study area in order to gain sufficient food resources for their survival. In this respect each proposed 
spoil site cannot be looked at only from an individual area point of view, but also looked at in terms of a larger habitat and foraging provision perspective. The loss of even a small number 
of foraging grounds may have several undesirable knock on effects, the most significant of those being the loss of faunal SCC abundance and possibly diversity in the larger area. 

Mammals 
Discussion 

Much of the larger area has been converted from natural grasslands and forests into croplands and plantations. This has led to the loss of habitat and species diversity within the larger 
Baynesfield Estate. As such, the remaining open natural areas, such as those indicated within the various spoil sites, provide the only remaining habitable areas for mammal species. These 
areas and the habitat therein, even though notably degraded in places, are still considered important for the continued support and survival of mammal species in the Baynesfield area. 
Habitat and habitat connectivity is predominantly provided through the interconnected nature of the watercourses which allow for mammal species to more readily move through the larger 
area, whilst the increased moisture content and plant species diversity provides increased food resources for a variety of mammal species. Flowering, fruiting and see bearing plant species 
provide additional food resources for herbivorous and granivorous mammals over and above their normal intake of leaf material. In turn, these species are readily preyed upon by predatory 
mammals in the region.  
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 Avifauna 

Table 15: Field assessment results pertaining to avifaunal species within the study area. 

Avifauna 
Photographs: Top left to bottom right: Lophaetus occipitalis (Long-crested Eagle), Balearica regulorum (Grey Crowned Crane, EN), Buteo rufofuscus (Jackal Buzzard), Ardea 
melanocephala (Black-headed Heron), Pternistis afer (Red-necked Spurfowl) and Threskiornis aethiopicus (African Sacred Ibis). 
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Faunal Species of 
Conservation 
Concern (SCC) 

During the field assessment Balearica regulorum (Grey Crowned Crane, EN) was observed foraging within an old agricultural field whilst Ciconia microscelis (African Woollynecked Stork, 
Specially Protected KZN NCMAA) was observed flying overhead. This species also relies upon the watercourses and surrounding grasslands for foraging and breeding, the loss of which 
will have a negative impact on the current and future populations of this species in the Baynesfield area. In addition to this species, the following species are also likely to occur within and 
utilise the various spoil site areas, namely Anthropoides paradiseus (Blue Crane ,NT), Harrier Circus ranivorus (African Marsh Harrier, EN), Geronticus calvus (Southern Bald Ibis, VU), 
Neotis denhami (Denham’s Bustard, VU), Circus maurus (Black Harrier, EN), Falco biarmicus (Lanner Falcon, VU), Sagittarius serpentarius (Secretarybird, VU) and Hirundo atrocaerulea 
(Blue Swallow, CE).  
 
Numerous concerns have been raised regarding the impact that the proposed project will have on the local Hirundo atrocaerulea (Blue Swallow) population within the region. This species 
relies on sinkholes and old aardvark burrows in which to nest, the loss of which will have a significant impact on this species. Following the field assessment as well as the assessment of 
the previous studies undertaken on H. atrocaerulea, it is evident that spoil sites 1, 2 and 3 of the study area are located within habitat considered suitable for H. atrocaerulea. Although no 
nesting localities were observed, this species is likely to utilise the grasslands and the watercourse habitats for foraging, and as such further loss of these will have a negative impact on this 
species from a food resource availability perspective. Other listed avifaunal SCC will also utilise these habitats for breeding and foraging purposes, as such the disposal of excavated material 
will lead to a loss of habitat and food resources whilst also placing ground nesting species at increased risk from persecution by construction workers. 

Avifauna 
Discussion 

As a result of extensive agricultural practices in the Baynesfield area, there has already been a notable loss of suitable habitat for avifaunal species. As such, the remaining small patches 
of forests, grasslands, watercourses and to a degree the plantations are considered all the more important for the current populations of avifaunal species. The watercourses and grasslands 
provide suitable habitat and food resources for a diversity of avifaunal species, whilst the natural forest patches and to a degree the plantations provide roosting and nesting sites. Avifaunal 
species observed during this and previous assessments include but are not limited to Numida meleagris (Helmeted Guineafowl), Alopochen aegyptiaca (Egyptian Goose), Colius striatus 
(Speckled Mousebird), Centropus burchellii (Burchell’s Coucal), Tauraco corythaix (Knysna Turaco) and Milvus aegyptius (Yellow-billed Kite). 
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 Amphibians 

Table 16: Field assessment results pertaining to amphibian species within the study area. 

Amphibians Photographs: Suitable amphibian habitat provided by the watercourses observed within the study area. 

 

Faunal Species of 
Conservation 
Concern (SCC) 

No amphibian SCC were observed during the field assessment, however background data and previous studies indicate that it is possible that the following amphibian SCC may utilise the 
more intact watercourse habitats, namely Afrixalus spinifrons (Natal Leaf-folding Frog, VU) and Leptopelis xenodactylus (Longtoed Tree Frog, EN). Both these species inhabit wetlands and, 
in some instances, dense moist grasslands. These species are habitat specialists and cannot survive outside of the wetland environment. Due to the continued loss and conversion of 
wetlands in the larger region, the remaining available habitat for these species is rapidly decreasing.  

Amphibian 
Discussion 

The watercourse habitat within the study area is likely to be the focal point for amphibian abundance and diversity, with a lower abundance and diversity of amphibian species likely to occur 
in the adjacent grasslands. The dense vegetation and moist nature of the watercourses will support an increased abundance of insect species, an important food resource for amphibian 
species. Species likely to occur within the study area will include both water dependant species as well as species that are able to tolerate extended periods away from water sources, 
returning to these features only to breed. Amphibian species likely to occur within the study area include Arthroleptis wahlbergi (Bush Squeaker), Schismaderma carens (Red Toad), 
Sclerophrys capensis (Raucous Toad), Sclerophrys gutturalis (Guttural Toad), Cacosternum nanum (Bronze Caco), Hyperolius marmoratus (Painted Reed Frog) and Kassina senegalensis 
(Bubbling Kassina) amongst others. The overall amphibian diversity of the study area, notably the watercourses is expected to be high, as this region and available habitats are known for 
an abundance and diversity of amphibian species. 
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 Reptiles 
Table 17: Field assessment results pertaining to reptile species within the study area 

Reptiles Photographs: Suitable reptile habitat observed within the study area, notably wooded drainage lines, old burrows and rocky grassland slopes. 

 

Faunal Species of 
Conservation 
Concern (SCC) 

No reptile SCC were observed within the study area at the time of the assessment. Following the analysis of available habitat, background data and previous studies, it is likely that the 
following reptile SCC may occur within the study area, namely Bradypodion melanocephalum (KwaZulu Dwarf Chameleon, VU), Bradypodion thamnobates (Natal Midlands Dwarf 
Chameleon, VU), Homoroselaps dorsalis (Striped Harlequin Snake, NT) and Macrelaps microlepidotus (Natal Black Snake, NT). These species will occur predominantly in the grasslands 
and wooded areas. They may also utilise the wetland edges whilst foraging, however they are unlikely to occur in any of the cultivated areas or within the plantations. The grassland areas 
with their termite mounds are especially important for species such as Homoroselaps dorsalis (Striped Harlequin Snake, NT), which actively utilise and seek refuge in broken termite mounds. 
The densely vegetated drainage lines and natural forested areas are considered vital for habitat provision to the smaller SCC chameleons. 

Reptile Discussion 

Previous studies as well as data gathered from the ADU for the relevant QDS indicates that the study area is expected to have a moderately high diversity of reptile species. This diversity 
of reptile species will  likely be further supported due to abundant food resources, namely insects, small amphibians and small reptiles, all of which are preyed upon by various reptiles. The 
open grasslands do not afford significant cover for reptile species, however many species have overcome this through the use of camouflage or by being active at night, when the risk of 
predation is decreased. Species such as Agama aculeata distanti (Distant’s Ground Agama) are well adapted to surviving in open grasslands and along rockier slopes, being well camouflaged 
and seeking refuge in excavated burrows when threatened. The denser wooded drainage lines and watercourses are also considered important for reptile species, providing suitable habitat 
structure and much needed shelter from predators. Many reptile species will also wait patiently in the dense vegetation, taking suitable prey items that move past them. Reptile species 
observed in previous studies include Lygodactylus capensis capensis (Common Dwarf Gecko), Acanthocercus atricollis atricollis (Southern Tree Agama), Trachylepis punctatissima 
(Montane Speckled Skink), Dendroaspis angusticeps (Green mamba), Causus rhombeatus (Common Night adder), Trachylepis punctatissima (Speckled Rock Skink), Boaedon capensis 
(Brown House Snake) and Crotaphopeltis hotamboeia (Red Lipped Snake or Herald Snake).  
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 Insects 

Table 18: Field assessment results pertaining to invertebrate species within the study area. 

Insects 
Photographs: Galinthias amoena (Flower Mantids), Spilostethus pandurus (Milkweed Bug), Leucocelis amethystine (Amethyst Fruit Chafer), Phymateus viridipes (Green Milkweed Locust), 
Crematogaster peringueyi (Cocktail Ant), Catacroptera cloanthe cloanthe (Pirate), Phachitopis sp and Porphyronota hebreae (Marbled Fruit Chafer). 

 

 

Faunal Species of 
Conservation 
Concern (SCC) 

No insect SCC were observed during the field assessment nor are any of the previously noted insect SCC, notably Capys penningtoni (Pennington's Protea Butterfly) and Gnomeskelus 
fluvialis (Riverine Keeled Millipede) expected to occur within the various spoil sites due to unsuitable habitat being available. Pneumora inanis (Bladder Grasshopper, NT) is a forest dwelling 
species, primarily under threat due to the notable loss of intact forest habitat in the region. This species may occur in the small extent of the natural forest areas in the study area.  

Insects Discussion 

Insect species are likely to dominate the watercourse and adjacent grassland habitats as well as the small areas of natural forest. The watercourses provide ideal habitat to water dependent 
species that require niche habitats for survival and food resources. In addition, the watercourses and the grasslands provide increased levels of breeding habitat, food resources and areas 
of refuge for several common and widespread insect species known to occur within the region. The increased abundance and diversity of insect species in the study area is important for 
the long term sustainability of agricultural activities as insects act as pollinators. In addition, insects act as a primary food resource for several other faunal species which in many cases 
cannot be supplemented with other food alternatives.  
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 Arachnids 

Table 19: Field assessment results pertaining to arachnid species within the study area. 

Arachnids Photographs: Family Lycosidae (Wolf Spiders) and Thomisus australis (Flower Crab Spider). 

 

Faunal Species of 
Conservation 
Concern (SCC) 

No arachnid SCC were observed during the field assessment, nor have any such species been previously recorded for the relevant QDS according to the ADU spider and scorpion databases. 
Although not listed, species such as Harpactira curator (Malvern Baboon Sider), Ceratogyrus sp (Horned Baboon Spiders) and Brachionopus sp (Small Baboon Spiders) have been previously 
recorded in the relevant QDS and are likely to occur within the study area. These species are often small and due to their nature, hard to detect. They are often collected for the illegal pet 
trade, and, combined with continued loss of habitat is rapidly leading to a decline in population numbers. 

Arachnids 
Discussion 

The study area provides varying degrees of habitat and food resources for arachnid species, leading to an increased diversity and abundance of spiders and scorpions. The areas of 
increased woody species provide ideal habitat for web building species, whilst the dense leaf litter below this habitat provides areas of refuge and hunting ground for ground dwelling 
arachnids. The watercourse habitat will be well inhabited by both web building and ground hunting spiders, with the increased insect species in the watercourse habitat providing suitable 
food resources. Species other than those photographed that are likely to occur in the study area include Uroplectes formosus, Caerostris sexcuspidata (Common Bark Spider), Leucauge 
festiva (Masked Vlei Spider) and Holcolaetis zuluensis. 
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 Faunal summary results for the study area: Business Case, 

Conclusion and Alternatives Analysis 

The table below presents the overall site sensitivity for each Spoil Site as well as a brief 

discussion pertaining to the overall suitability of the site as well as any constraints that may 

hinder development or make the site unsuitable for use.  

Site 1  

Site Sensitivity: Moderately High 

 

Discussion: 

The remaining natural habitat within this site, excluding the pre-

existing quarry, is considered to still be largely intact, providing 

increased levels of habitat and food resources to a diversity and 

abundance of faunal species. In addition to this, the surrounding 

grasslands and forest areas are considered to be of increased 

importance as they provide suitable habitat for several faunal SCC. 

Of key importance is the fact that the grassland areas have been 

highlighted as suitable for the critically endangered Blue Swallow. 

 

The final layout plans indicate that spoil material will only be 

discarded within the current quarry site and will not be discarded in 

the surrounding natural vegetation. Provided that strict mitigation 

measures are implemented, ensuring the downslope forests are not 

impacted upon and no edge effects occur, this option can still be 

considered as suitable from a faunal conservation perspective.  

Site 2  

Site Sensitivity: Intermediate 

 

Discussion: 

The habitat herein is considered suitable and important to common 

faunal species and to a smaller degree faunal SCC. The central 

woody section is dominated by alien and invasive plant species, 

however these species do provide a level of protection in the form of 

refuge areas whilst some of these plant species also provide 

seasonal food resources in the form of fruits and flowers. The 

grassland areas have been noted as important for foraging Blue 

Swallows, a critically endangered species. From a biodiversity 

importance aspect this site is not deemed to be fatally flawed, 

however care must be taken to limit edge effects whilst the control of 

alien plant species must be prioritised. 
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Site 3  

Site Sensitivity: Intermediate 

 

Discussion: 

The open grassland portions of this option have been highlighted as 

important for Blue Swallows as these areas are located within suitable 

foraging areas for this species. In addition to this, the woody areas, 

although predominantly alien plant species, do provide areas of 

refuge and to a degree, food resources for a diversity of fauna. 

 

Should this option be utilised for the disposal of spoil material, it is 

recommended that such disposal be limited to the existing quarry 

area only. Where disturbance beyond the quarry occurs, such loss of 

Irreplaceable CBAs  and habitat must form part of an offset and 

compensation plan. In addition to this, alien plant species must be 

suitably controlled to ensue no further spread into the surrounding 

natural areas occurs.  

Site 4  

Site Sensitivity: Moderately low 

 

Discussion:  

The southern portion of spoil site 4 is surrounded by agricultural fields 

and Wattle plantations and whilst the habitat herein is degraded due 

to alien plant proliferation it still provides habitat for common faunal 

species - notably the smaller mammals that serve as prey for 

predatory birds such as eagles and owls. The northern portion of the 

site was found to be more intact and AIPs were far less prominent. 

This northern portion is connected to a larger wetland system and 

leads into an area of untransformed vegetation. This area invariably 

contributes more towards biodiversity and faunal species support, 

notably for species which require more niche habitats (wetlands). 

 

Disposal of spoil in the southern portions of this site is unlikely to lead 

to significant impact to the resident faunal community, however 

disposal of spoil in the northern portions, notably where the site joins 

into the larger wetland system may lead to significant impacts to 

faunal species diversity and abundance due to habitat loss. 

Downstream impacts will likely lead to further loss of habitat and 

species diversity in the larger wetland system if not suitably managed. 

Site 5 and 6  

Site Sensitivity: Moderately low 

 

Discussion:  

The habitat herein supports a number of common faunal species, 

notably small mammals, insects and avifaunal species. Alien invasive 

plant species were also noted in this site, decreasing habitat 

suitability and overall sensitivity. Provided that the spoil site is suitably 

designed, ensuring no downstream disturbances whilst also 

managing edge effects, the risk to faunal species is deemed to be 

moderately low and manageable.  
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Site 7 and 8  

Site Sensitivity: Low 

 

Discussion:  

Spoil sites 7 and 8 are located within existing pine plantations (Site 7) 

and agricultural fields (Site 8). These areas provide limited food 

resources and habitat for faunal species. Although the plantations 

provide roosting areas for avifauna, the nature of these plantations 

will limit further species occupation. The agricultural fields may 

provide seasonal food resources as well as limited habitat to fauna, 

however once harvested these areas are significantly limited in terms 

of faunal species support.  

 

Disposal of spoil material in these sites will not have a direct and 

significant impact on faunal species. Risks however are present due 

to edge effects and possible downslope sedimentation/runoff due to 

improper design and rehabilitation. This may lead to the loss of 

natural habitat adjacent to these sites which will impact on faunal 

species diversity and abundance. 

Spoil site Option 9  

Site Sensitivity: Moderately High 

 

Discussion:  

This spoil sit comprises of extensive intact wetland and grassland 

habitat, supporting a large diversity of common faunal species and 

SCC. The intact wetland habitat provides ideal niche habitat support 

for species adapted to inhabiting areas of increased moisture. The 

wetland area also provides breeding sites for such species, notably 

amphibians and species of the Family Odonata (Dragonflies).  

 

Due to the overall sensitivity and importance of this site, it is highly 

recommended that this site be excluded from the Spoil Option list. 

 

 Results of the Faunal SCC Assessment 

During field assessment, it is not always feasible to identify or observe all species within an 

area, largely due to the secretive nature of many faunal species, possible low population 

numbers or varying habits of species. As such, and to specifically assess an area for faunal 

SCC, a Probability of Occurrence (POC) matrix is used, utilising a number of factors to 

determine the probability of faunal SCC occurrence within the study area species listed in 

Appendix B with known distribution ranges and habitat preferences include the study area 

were taken into consideration. Several faunal SCC are considered to have an increased 

probability of occurring within the study area and are listed in Table 20 below. 
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Table 20: Faunal SCC recorded historically in the associated QDS 

Scientific name Common Name Conservation status POC 

Chrysospalax villosus Rough-haired Golden Mole VU 60% 

Otycteropus afer Aardvark TOPS Protected 100% 

Myosorex cafer Dark-footed Forest Shrew VU 60% 

Redunca arundinum  Southern Reedbuck TOPS Protected 100% 

Ourebia ourebi Oribi EN 60% 

Philantomba monticola Blue Duiker VU 60% 

Leptailurus serval Serval NT 100% 

Otomys auratus Southern African Vlei Rat NT 60% 

Aonyx capensis African Clawless Otter NT 60% 

Mystromys albicaudatus African White-tailed Rat VU 60% 

Rhinolophus swinnyi Swinny's Horseshoe Bat VU 60% 

Mellivora capensis Honey Badger NT 60% 

Dendrohyrax arboreus arboreus Tree Hyrax VU 60% 

Miniopterus schreibersii Schreiber’s Long-fingered Bat NT 60% 

Poecilogale albinucha African Striped Weasel NT 70% 

Otomys laminatus Laminate Vlei Rat NT 70% 

Geronticus calvus Southern Bald Ibis VU 70% 

Ciconia microscelis African Woollynecked Stork Specially Protected KZN 100% 

Balearica regulorum Grey Crowned Crane EN 100% 

Anthropoides paradiseus Blue Crane NT 60% 

Harrier Circus ranivorus African Marsh Harrier EN 70% 

Circus maurus Black Harrier EN 60% 

Hirundo atrocaerulea Blue Swallow CE 90% 

Falco biarmicus  Lanner Falcon VU 60% 

Sagittarius serpentarius Secretarybird VU 70% 

Neotis denhami Denham’s Bustard NT 60% 

Leptopelis xenodactylus  Longtoed Tree Frog EN 60% 

Afrixalus spinifrons  Natal Leaf-folding Frog, VU 60% 

Pneumora inanis  Bladder Grasshopper NT 60% 

Bradypodion melanocephalum  KwaZulu Dwarf Chameleon VU 60% 

Bradypodion thamnobates Natal Midlands Dwarf Chameleon VU 60% 

Homoroselaps dorsalis Striped Harlequin Snake NT 60% 

Macrelaps microlepidotus Natal Black Snake NT 60% 

 

Many of the above listed species have been highlighted as being of conservation concern as 

a result of habitat loss and degradation stemming from the expansion of urban areas, 

agricultural as well as other anthropogenic activities and their net edge effects such as alien 

plant proliferation. Additionally, some of the above listed species occur within niche habitats 

and are sensitive to habitat changes. The region in which the study area is located has already 

been subjected to several of the afore-mentioned impacts. For the most part, the above listed 

species will occur within the watercourse, grassland and remaining forest habitat. The 
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plantation areas may also be utilised periodically, however the long term survival of SCC within 

such a habitat is unlikely. 

Taking the above into consideration, should the more sensitive spoil sites be utilised within 

the study area, it may have a negative and long-term impact on faunal SCC within the 

Baynesfield area and possibly in the region. Niche habitat loss, decreases in food resources 

and loss of habitat connectivity pose a cumulative threat to the continued conservation and 

long-term survivability of SCC. 

6. SENSITIVITY MAPPING 

 Floral and Faunal Sensitivity 

Figures 12 and 13 below conceptually illustrate the habitat units encountered within the study 

area and the associated ecological sensitivity. The study area is depicted according to its 

sensitivity in terms of the presence or potential for flora and fauna, habitat integrity and levels 

of disturbance, fauna and flora SCC, threat status of the habitat type, the presence of unique 

landscapes and overall levels of diversity. Table 21 below presents the sensitivity of each 

identified habitat unit along with an associated conservation objective and implications for 

development. 

Table 21: A summary of the floral sensitivity of each habitat unit and implications for development. 

Habitat 
Sensitivity 

Applicable 
Habitat Unit 

Development Implications 

High 
Sensitivity 

 
Conservation 

Objective: 
Preserve and 
enhance the 

biodiversity of 
the habitat unit; 

a no-go 
alternative must 
be considered 

Watercourse 
Habitat 

 
Spoil Site 9 

Areas of high sensitivity include the floral communities where the habitat integrity is 
still intact and where an overall high ecological functionality is associated with the floral 
communities. All habitat of high sensitivity is associated with the presence, or potential 
presence, of floral and faunal SCC.  
 
Anthropogenic disturbance within areas of high floral sensitivity was low at the time of 
the field assessment. Several of the highly sensitive floral communities are located 
within Irreplaceable CBAs and threatened ecosystems and, as such, there is a conflict 
between the intended land use and the conservation requirements for the region. 
 
The habitat herein provides niche habitat for several species which are associated 
with areas of increased soil moisture. In addition, the increased abundance of food 
and water resources are of increased importance to faunal species, both common and 
SCC. 
 
Dumping of spoil material within habitat of high sensitivity is likely to result in a 
significant loss of floral and faunal habitat, SCC and species diversity. It was 
recommended that spoiling within this habitat be avoided and as such Site 9 was 
excluded from the final layouts provided by the client. 
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Habitat 
Sensitivity 

Applicable 
Habitat Unit 

Development Implications 

Moderately 
High 

Sensitivity 
 

Conservation 
Objective: 

Preserve and 
enhance the 

biodiversity of 
the habitat unit, 

limit 
development 

and 
disturbance. 

Natural woody 
communities 

(forest habitat) 
 

Grassland Habitat 
 

Spoil Site 1 to 3 
and 

Site 9 

These areas are of moderately high sensitivity from a floral and faunal perspective. 
Generally high ecological function is attributed to floral communities in this group; 
however, the presence of some disturbances such as AIP encroachment or edge 
effect impacts on floral communities from adjacent anthropogenic activities have 
resulted in decreased faunal and floral habitat integrity. Floral SCC are also well-
represented within these areas, with suitable habitat for additional SCC also available. 
The forest habitat is important for faunal species in terms of food provision and areas 
of refuge. In addition, several smaller faunal species are largely restricted to and reliant 
on forest habitat. Furthermore, the grassland areas have been highlighted as 
important for the Hirundo atrocaerulea (Blue Swallow, CE). 
 
Where areas of moderately high sensitivity occur in CBAs, there is a conflict between 
the intended land use and the conservation requirements for the region.  
 
Dumping of spoil material within habitat of moderately high sensitivity is likely to result 
in a loss of favourable floral and faunal habitat and SCC and will result in decreased 
species diversity. It is recommended that where spoiling within habitat of moderately 
high sensitivity results in residual impacts, such habitat should be offset or 
compensated for, following the guidelines provided in the DEA (2017), the DEA&DP 
(2011) and Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets in 
KwaZulu-Natal (2013). 

Intermediate 
Sensitivity 

 
Conservation 

Objective: 
Preserve and 

enhance 
biodiversity of 
the habitat unit 
and surrounds 

while optimising 
development 

potential. 

Natural woody 
communities 

(thicket habitat) 
 

Grassland Habitat 
 

Watercourse 
Habitat 

 
Spoil Sites 2 to 6 

Areas of intermediate sensitivity include those that have been impacted by AIP 
encroachment and/or anthropogenic disturbances so that the floral communities are 
no longer fully representative of the reference vegetation types that they occur in. 
These impacts have led to a decrease in faunal habitat provision and consequently 
faunal species diversity and abundance. 
 

With floral habitat integrity and diversity decreased as a result of the various pressures 
on floral communities, the conditions to support a diversity of floral SCC is sub-optimal. 
Floral SCC are still present and additional species not recorded during the site 
assessment are expected to establish within these areas, albeit at lower abundances 
than for the less-disturbed habitats. Lower habitat integrity and the proliferation of alien 
plant species has further impacted upon faunal SCC in these areas and may even 
result in the exclusion of some SCC that rely on niche and more intact habitat. 
 

Development within these habitats is less likely to have significant impacts on floral 
and faunal communities within the area. Where possible, the proposed dumping of 
spoil material should be excluded from habitat of intermediate sensitivity where they 
have been classified as representative CBAs or are within threatened ecosystems, i.e. 
Site 2, 3 and the northern section of Site 4. Care should be taken to prevent further 
spread of AIPs. 

Moderately 
Low Sensitivity 

 
Conservation 

Objective: 
Optimise 

development 
potential while 

improving 
biodiversity 
integrity of 

surrounding 
natural habitat 
and managing 
edge effects. 

Transformed 
Habitat 

 
Degraded 

Watercourse 
Habitat 

 
Degraded 

Grassland habitat 
 

All spoil sites 

The floral habitat within anthropogenically transformed areas as well as areas with 
extensive AIP proliferation are of moderately low importance and significance from a 
floral and faunal perspective. The modification of the vegetation to cultivated fields, 
plantations, built-up areas and quarry sites has resulted in floral communities that are 
no longer representative of the reference vegetation types and a notable loss of faunal 
diversity and abundance. Very few, if any, indigenous plant species remain in these 
areas, whilst only common faunal species capable of inhabiting disturbed areas were 
observed. 
 

Decreased habitat integrity and the presence of AIPs have resulted in low potential for 
SCC to be present.  
In its current modified condition, these areas are not deemed important to support 
indigenous floral communities whilst limited faunal assemblages were present.  
 

Dumping of spoil material within the transformed and degraded habitat will not have a 
significant impact on floral or faunal communities within the area. As such, habitat of 
moderately low sensitivity can be prioritized for spoiling but edge effects should be 
well managed. 
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Figure 12: Floral habitat sensitivity map for the study area. 
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Figure 13: Floral habitat sensitivity map for the study area with the locations of the proposed spoil sites also indicated. 
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7. IMPACT ASSESSMENT 

The following sections include the faunal and floral impact assessments pertaining to the spoil 

sites associated with Option B. Based on the results of the baseline ecological assessments, 

the final spoiling footprints provided by the client were reduced within Sites 1, 4 and 6 to avoid 

sensitive habitat. Site 9 was found to be highly sensitive from both a biodiversity and 

watercourse perspective and was thus completely excluded from the final layouts provided by 

the client. As such, Site 9 is excluded from the impact assessment.  

Listed in Table 22 below are the perceived aspects and activities associated with the Option 

B spoil sites resulting from the disposal of rubble/ spoil material which will be generated during 

the construction of the proposed water transfer tunnel (uMkhomazi-uMlaza Tunnel). 

Table 22: Activities and aspects likely to impact on the floral resources within the Option B spoil sites.  

ACTIVITIES AND ASPECTS REGISTER 

Pre-construction Phase 

 Potential failure to implement the required mitigation measures before and at the commencement of construction 
activities: 

• Potential failure to implement an Erosion Control Plan; 
• Potential failure to have a Rehabilitation Plan developed; and 
• Potential failure to implement an Alien and Invasive Plant (AIP) Management/Control Plan. 

 Impact: Long-term or permanent degradation and/or modification of the receiving environment and surrounding 
areas leading habitat loss and decreased faunal and floral species diversity. 

 Potential failure to implement an Erosion Control Plan for steep slopes leading to sedimentation of downslope 
habitat and watercourses, the loss of a nutrient-rich topsoil layer and degradation of soil structure. 

 Impact: Loss of favourable floral and subsequently faunal habitat and consequent declines in floral and faunal 
diversity with rare species (or niche species) likely to disappear.  

 Potential failure to design and implement an Alien Control and Rehabilitation Plan prior to commencement of 
construction, leading to the spread of AIP species to surrounding natural areas.  

 Impact: Loss of indigenous floral diversity and potentially SCC due to displacement by AIPs; and 
 Impact: Decreased faunal habitat leading to loss of faunal species diversity, abundance and SCC. 

 Potential poorly planned dumping of material within spoil sites and thus encroaching into the surrounding natural 
areas identified as increasingly sensitive during ecological studies, i.e. areas of moderately high to high sensitivity. 

 Impact: Extensive and unnecessary loss of favourable floral and faunal habitat, leading to a decline in overall 
species diversity, including a decline in floral and faunal SCC (Species of Conservation Concern) numbers within 
the study area. 

 Potential failure to implement a rescue and relocation plan for Red Data Listed floral species within spoil footprint 
areas, before the construction phase, as well as failing to obtain all required permits from the relevant authorities 
for destruction or relocation of all floral SCC within the direct footprint.  

 Impact: Loss of floral SCC numbers within the study area and locally. 

Construction/Spoiling Phase 

 Site clearing and dumping of spoil material within the study area. 
 Impact: Loss of sensitive and/or favourable habitat (Grassland habitat, Natural woody habitat and Watercourse 

habitat within direct footprint) and the potential loss of floral and faunal SCC. 

 Proliferation of AIP species that colonise areas of increased disturbances (resulting from construction phase 

activities) and that outcompete indigenous species, including the further transformation of adjacent or nearby 

natural, more sensitive habitat, such as areas mapped as CBAs.  

 Impact: Loss of favourable floral and faunal habitat outside of the direct construction footprint, including a decrease 

in floral and faunal diversity, loss of potentially occurring SCC and the loss of land to meet biodiversity targets.  
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ACTIVITIES AND ASPECTS REGISTER 

 Habitat fragmentation resulting from the loss of natural habitat where spoiling will occur. 
 Impact: Long-term changes in land scape and habitat structure, altered genetic fitness, potential loss of SCC and 

decrease in the land required to meet biodiversity targets within CBAs.  
 Impact: Loss of habitat connectivity and movement corridors for faunal species. 

 Overexploitation through the removal and/or collection of important or sensitive medicinal and floral SCC beyond 
the direct footprint area. 

 Impact: Local decrease in floral SCC abundance and diversity. 

 Hunting and /or trapping of faunal species and SCC both within and beyond the direct footprint area. 
 Impact: Loss of common species and SCC diversity and abundance. Long terms losses will limit re-establishment 

of species populations should the overall population numbers drop below the recover point. 

 Potentially poorly managed edge effects: 

• Ineffective rehabilitation of compacted areas, bare soils, or eroded areas leading to continual proliferation of 

AIP species in disturbed areas and subsequent spread to surrounding natural areas altering the floral and 

faunal habitat; and 

• Potential erosion stemming from soil left bare leading to sedimentation of downslope floral habitat and 

watercourses.  

 Impact: Loss of floral and faunal habitat, diversity and potentially SCC within the direct footprint of the proposed 
spoil sites. Loss of surrounding floral and faunal diversity and floral SCC through the displacement of indigenous 
flora by AIP species - especially in response to disturbance in natural areas. Floral species alteration will further 
impact upon faunal SCC and their habitat requirements. 

 Site prepping, vegetation clearance and the deposition of spoil material leading to increased runoff and 
sedimentation of downslope habitat – most notably the watercourse and grassland habitat associated with Sites 1, 
2, 3 and 9.  

 Impact: Loss of favourable floral and faunal habitat and decline in diversity.  

Rehabilitation Phase 

 End-goal of rehabilitation is agricultural – no reinstatement of the natural communities that were present before 
dumping of spoil material.  

 Impact: Permanent loss of natural floral faunal habitat, with a reduced biodiversity and loss of SCC within the local 

area.  

 Impact: Loss of floral species representative of reference vegetation types, i.e. Midlands Mistbelt Grassland and 

the Moist Coast Hinterland Grassland. 

 Impact:  Permanent loss of faunal SCC as a result of no re-establishment of natural and niche habitat and foraging 

grounds. 

 Potential poor management and failure to monitor rehabilitation efforts, leading to: 

• Landscapes left fragmented, resulting in reduced dispersal capabilities of floral species and a continual 

decrease in floral and faunal diversity and abundance; 

• Compacted soils limiting the re-establishment of natural vegetation; 

• Poorly vegetated or unvegetated areas leaving soils unstable - increased risk of erosion; and 

• Ongoing spread of AIPs. 

 Impact: Long-term (or permanent) loss of favourable floral and faunal habitat and diversity with the potential local 

loss of SCC individuals.  

 Potential poorly implemented and monitored AIP Management programme leading to the reintroduction and 
proliferation of AIP species.  

 Impact: Permanent degradation of surrounding natural habitat, with a reduced floral and faunal diversity and SCC.  
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 Floral Impact Assessment 

The below sections serve to summarise the significance of perceived impacts on the floral 

ecology of the Option B spoil sites resulting from the disposal of rubble (‘proposed activity’) 

which will be generated during the construction of the proposed transfer tunnel (uMkhomazi-

uMlaza Tunnel). Rehabilitation of the spoil sites will not be to a natural, pre-development 

condition but will instead aim to instate land of agricultural value. 

The below sections also provide the findings of the impact assessment undertaken with 

reference to the perceived impacts prior to the implementation of mitigation measures and 

following the implementation of mitigation measures. The mitigated results of the impact 

assessment have been calculated on the premise that all mitigation measures as stipulated in 

this report are adhered to and implemented (Section 7.5). Should such actions not be adhered 

to, it is highly likely that post-mitigation impact scores will increase. 
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Table 23: Floral Impact Assessment Results. 
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PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact of floral Habitat and Diversity 

Site 1 5 2 2 2 4 7 8 
56 

3 2 1 1 4 5 6 
30 

 Medium-low  Low 

Site 2 5 3 4 3 4 8 11 
88 

5 3 3 3 4 8 10 
80 

 Medium-high  Medium-high 

Site 3 5 3 3 3 4 8 10 
80 

5 3 3 2 4 8 9 
72 

 Medium-high  Medium-low 

Site 4 5 2 2 2 4 7 8 
56 

5 2 2 1 2 7 5 
35 

 Medium-low  Low 

Site 5 5 2 2 2 4 7 8 
56 

5 2 2 1 2 7 5 
35 

 Medium-low  Low 

Site 6 5 2 2 2 4 7 8 
56 

5 2 2 1 2 7 5 
35 

 Medium-low  Low 

Site 7 and 8 5 1 2 2 4 6 8 
48 

3 1 1 1 4 4 6 
24 

 Low  Very low 

Impact on Floral SCC 

Site 1 3 2 2 2 4 5 8 
40 

1 2 1 1 1 3 3 
9 

 Low Very low  

Site 2 5 4 3 3 4 9 10 
90 

3 4 2 2 2 7 6 
42 

 Medium-high  Low 

Site 3 5 4 3 3 4 9 10 
90 

4 4 2 1 2 8 5 
40 

 Medium-high  Low 

Site 4 5 3 3 3 4 8 10 
80 

2 3 2 2 4 5 8 
40 

 Medium-high  Low 

Site 5 4 3 3 2 4 7 9 
63 

2 3 2 1 2 5 5 
25 

 Medium-low Very low  

Site 6 5 3 3 3 4 8 10 
80 

3 3 2 1 2 6 5 
30 

 Medium-high Low  

Site 7 and 8 3 1 1 2 4 4 7 
28 

1 1 1 1 1 2 3 
6 

Low   Very low 
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  UNMANAGED MANAGED 

 Habitat Unit/ Proposed Alternative 
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REHABILITATION PHASE 

Impact of floral Habitat and Diversity 

Site 1 3 4 3 3 4 7 10 
70 

2 2 1 2 1 4 4 
16 

 Medium-low Very low  

Site 2 5 4 3 3 5 9 11 
99 

4 3 3 2 5 7 10 
70 

 Medium-high  Medium-low 

Site 3 5 4 3 3 5 9 11 
99 

4 3 2 2 5 7 9 
63 

 Medium-high  Medium-low 

Site 4 4 3 2 2 4 7 8 
56 

2 3 2 2 4 5 8 
40 

 Medium-low Low  

Site 5 4 2 2 2 4 6 8 
48 

2 2 2 2 4 4 8 
32 

 Low Low  

Site 6 4 3 2 2 4 7 8 
56 

3 3 2 2 4 6 8 
48 

Medium-low  Low  

Site 7 and 8 1 1 1 3 4 2 8 
16 

1 1 1 2 2 2 5 
10 

Very low  Very low  

Impact on Floral SCC 

Site 1 3 4 3 3 4 7 10 
70 

2 4 2 2 2 6 6 
36 

 Medium-low  Low 

Site 2 4 4 3 3 4 8 10 
80 

2 4 2 2 2 6 6 
36 

 Medium-high  Low 

Site 3 4 4 3 3 4 8 10 
80 

2 4 2 2 2 6 6 
36 

 Medium-high Low  

Site 4 2 3 2 2 4 5 8 
40 

2 3 2 2 1 5 5 
25 

 Low Very low  

Site 5 2 2 2 2 4 4 8 
32 

2 2 2 1 1 4 4 
16 

 Low  Very low  

Site 6 2 2 2 2 4 4 8 
32 

1 2 2 1 1 3 4 
12 

 Low  Very low  

Site 7 and 8 1 1 2 1 3 2 6 
12 

1 1 2 1 1 2 4 
8 

Very low  Very low   
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Impact discussion 

The perceived impact significance of the proposed activity, prior to mitigation, affecting floral 

habitat, diversity and SCC range from very low to medium-high, with potential for impacts to 

affect floral communities at the local scale if recommended mitigations are not adhered to. If 

effective mitigation takes place at all stages of the project, some of the impacts may be 

reduced to a low to very low significance rating, whereas several impacts may only be reduced 

to a medium-high or medium-low significance rating.  

Most significant impacts anticipated to affect the floral habitat integrity, species diversity and 

floral SCC communities within the proposed Option B spoil sites include, but are not limited 

to, the following: 

➢ Clearing of intact, natural vegetation as well as the removal and/or destruction of SCC; 

➢ Dumping of spoil material within sensitive, intact grassland, watercourse and natural 

woody communities; 

➢ Increase risk of erosion where spoil sites are located along steeply sloped hills or 

valleys (Sites 1, 2 and 3) - resulting in loss of soils, the down-slope sedimentation of 

watercourses and dams. Downstream impacts on floral communities is likely to result 

from poorly managed erosion risks; 

➢ AIP encroachment into natural vegetation, displacing indigenous flora and altering 

favourable habitat conditions for the establishment of indigenous species;  

➢ Edge effects compromising habitat integrity through, e.g., enabling alien vegetation to 

proliferate, decreasing habitat connectivity and increasing the extent of transformed 

habitat with little chance of habitat restoration; and 

➢ Increased harvesting pressure on floral SCC and medicinal floral species. 

 Impact on Floral Diversity and Habitat 

The current footprint for disposal of spoil material in Site 1 falls outside of any sensitive habitat 

and is not expected to directly impact on the adjacent sensitive forest, watercourse and 

grassland communities. Edge effects, such as ongoing proliferation of AIPs and the potential 

for increased erosion risks, will contribute to the loss of adjacent sensitive habitat if not 

mitigated for. The management of such edge effects are crucial for preventing habitat 

degradation of the forest and riparian vegetation which are considered unique features on a 

local to regional scale; the greater landscape is otherwise characterised by grasslands and 

agricultural fields. It should be noted that if spoiling were to take place in Site 1 and the area 

will be rehabilitated to accommodate agricultural activities, ongoing monitoring of AIP spread 

is recommended. 
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Floral diversity and habitat will be most significantly impacted on by the proposed dumping of 

spoil material in Sites 2 and 3, which will result in the direct loss of natural grassland and 

woody habitat. Both Sites 2 and 3 are connected to larger expanses of natural grasslands and 

the proposed activity therefore has the potential to increase the fragmentation of these 

grasslands with an ultimate decrease in species diversity for the area. The grasslands 

associated with Sites 2 and 3, including the adjoining grasslands, form part of the remaining 

extent of the endangered Midlands Mistbelt Grassland vegetation type; these sites are also 

located within Irreplaceable CBAs. Loss of natural habitat within Sites 2 and 3 will not only 

impact on floral habitat and diversity within the direct footprint but will contribute to a loss of 

favourable, conservation important habitat. Offsetting of threatened ecosystems and 

compensation for Irreplaceable CBAs is recommended; following the guidelines provided in 

the DEA (2017), the DEA&DP (2011) and Ezemvelo KZN Wildlife Concise Guideline: 

Biodiversity Offsets in KwaZulu-Natal (2013). A biodiversity offset should be designed and 

implemented to achieve in situ, measurable conservation outcomes that can reasonably be 

expected to result in no net loss and preferably a net gain of biodiversity. With AIPs observed 

to encroach into these sites, it is recommended that an AIP Management and Control Plan be 

designed and implemented to prevent further loss of floral habitat and diversity as AIPs 

displace native species.  

The footprint areas within Sites 4, 5 and 6 have limited native vegetation remaining and have 

been degraded by the extensive AIP proliferation as well as the fragmentation thereof from 

larger, intact habitat. As such, the impact significance on floral ecology within the area is 

expected to be low, especially if mitigation measures are implemented. AIP control will be 

essential as these sites are already significantly invaded. Despite the largely degraded 

condition of Sites 4, 5 and 6, if these sites are used for dumping of spoil material and are 

rehabilitated to accommodate agricultural activities, there will ultimately be a decrease in floral 

habitat and diversity; albeit of low significance. Where habitat loss of intermediate sensitivity 

includes the loss of representative CBAs and threatened ecosystems, offsetting will be 

required as mentioned above.  

Sites 7 and 8 are completely transformed and impacts on floral ecology will be limited to poorly 

managed edge effects.  

 Impact on Floral SCC 

Dumping of spoil material and associated activities are highly likely to have an unfavourable 

impact on medicinal floral species and floral SCC within most sites apart from Sites 7 and 8. 

However, floral SCC within Sites 2 and 3 will be most significantly impacted (higher abundance 
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within direct footprint), with the floral SCC associated with Sites 1, 4, 5 and 6 either not in the 

direct footprint or only occurring sporadically. The habitat adjacent to, or adjoining the footprint 

areas of Sites 1, 2 and 3 are associated with several SCC which are likely to be impacted 

upon if edge effects are not mitigated.  

The impact to floral SCC is chiefly limited to the Grassland Habitat Unit, Natural Woody 

Communities and the Watercourse Habitat Unit – with the highest diversity of floral SCC 

recorded within the Grassland Habitat Units of Sites 1, 2 and 3.  

The feasibility of a rescue and relocation plan for all occurring floral SCC is uncertain as the 

timing of the assessment did not allow for a comprehensive SCC assessment. The available 

natural habitat within Sites 1, 2 and 3 has the potential to support several SCC not recorded 

during the field investigations and, consequently, the impact of the proposed dumping of spoil 

material will likely be significant on a local scale. 

 Faunal Impact Assessment 

The below sections serve to summarise the significance of perceived impacts on the faunal 

ecology of the study area resulting from the disposal of rubble/ spoil material (‘proposed 

activity’) which will be generated during the construction of the proposed transfer tunnel 

(uMkhomazi-uMlaza Tunnel).  

Following the initial assessments of the various Spoil Option sites (study area), some of the 

sites were further refined so as to avoid the more sensitive habitat units. As such, the impact 

assessment and score presented in Table 24 below were calculated on the refined sites, and 

do not represent the possible impacts for the initially larger spoil sites that were investigated 

as part of the baseline study. In this instance, Spoil Sites 1, 4 and 6 have had the overall 

footprints reduced in comparison to the original study areas. Accordingly, they will be 

assessed on these new areas.  

The below sections provide the findings of the impact assessment undertaken with reference 

to the perceived impacts prior to the implementation of mitigation measures and following the 

implementation of mitigation measures. The mitigated results of the impact assessment have 

been calculated on the premise that all mitigation measures as stipulated in this report are 

adhered to and implemented (Section 7.4). Should such actions not be adhered to, it is highly 

likely that post-mitigation impact scores will increase. 
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Table 24: Faunal Impact Assessment Results. 
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PRE-CONSTRUCTION AND CONSTRUCTION PHASE 

Impact of Faunal Habitat and Diversity 

Site 1 5 2 4 2 4 7 10 
70 

3 2 1 1 4 5 6 
30 

 Medium-low  Low 

Site 2 5 3 4 3 4 8 11 
88 

5 3 3 2 4 8 9 
72 

 Medium-high  Medium-low 

Site 3 5 3 3 3 4 8 10 
80 

5 3 3 2 4 8 9 
72 

 Medium-high  Medium-low 

Site 4 4 3 3 3 4 7 10 
70 

4 3 3 2 4 7 9 
63 

 Medium-low  Medium Low 

Site 5 4 3 3 3 4 7 10 
70 

4 3 3 2 4 7 9 
63 

 Medium-low  Medium Low 

Site 6 4 3 3 3 4 7 10 
70 

4 3 3 2 4 7 9 
63 

 Medium-low  Medium Low 

Site 7 and 8 4 1 2 3 4 5 9 
45 

3 1 1 2 4 4 7 
28 

 Low  Very low 

Impact on Faunal SCC 

Site 1 5 2 4 3 4 7 11 
77 

2 2 1 1 4 4 6 
24 

 Medium-high Very Low 

Site 2 5 3 4 3 4 8 11 
88 

3 3 3 2 4 6 9 
54 

 Medium-high Medium-low 

Site 3 5 3 3 3 4 8 10 
80 

3 3 3 2 4 6 9 
54 

 Medium-high Medium-low 

Site 4 4 3 3 3 4 7 10 
70 

2 3 3 2 4 5 9 
45 

 Medium-low Low 

Site 5 4 3 3 3 4 7 10 
70 

2 3 3 2 4 5 9 
45 

 Medium-low Low 

Site 6 4 3 3 3 4 7 10 
70 

2 3 3 2 4 5 9 
45 

 Medium-low Low 

Site 7 and 8 4 1 2 3 4 5 9 
45 

2 1 1 2 4 3 7 
21 

 Low  Very low 
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  UNMANAGED MANAGED 

 Habitat Unit/ Proposed Alternative 
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REHABILITATION PHASE 

Impact of Faunal Habitat and Diversity 

Site 1 3 4 3 3 4 7 10 
70 

2 2 1 2 1 4 4 
16 

 Medium-low Very low  

Site 2 5 4 3 3 5 9 11 
99 

4 3 3 2 5 7 10 
70 

 Medium-high  Medium-low 

Site 3 5 4 3 3 5 9 11 
99 

4 3 2 2 5 7 9 
63 

 Medium-high  Medium-low 

Site 4 4 3 2 2 4 7 8 
56 

2 3 2 2 4 5 8 
40 

 Medium-low Low  

Site 5 4 2 2 2 4 6 8 
48 

2 2 2 2 4 4 8 
32 

 Low Low  

Site 6 4 3 2 2 4 7 8 
56 

3 3 2 2 4 6 8 
48 

Medium-low  Low  

Site 7 and 8 1 1 1 3 4 2 8 
16 

1 1 1 2 2 2 5 
10 

Very low  Very low  

Impact on Faunal SCC 

Site 1 3 4 3 3 4 7 10 
70 

2 4 2 2 2 6 6 
36 

 Medium-low  Low 

Site 2 4 4 3 3 4 8 10 
80 

2 4 2 2 2 6 6 
36 

 Medium-high  Low 

Site 3 4 4 3 3 4 8 10 
80 

2 4 2 2 2 6 6 
36 

 Medium-high Low  

Site 4 2 3 2 2 4 5 8 
40 

2 3 2 2 1 5 5 
25 

 Low Very low  

Site 5 2 2 2 2 4 4 8 
32 

2 2 2 1 1 4 4 
16 

 Low  Very low  

Site 6 2 2 2 2 4 4 8 
32 

1 2 2 1 1 3 4 
12 

 Low  Very low  

Site 7 and 8 1 1 2 1 3 2 6 
12 

1 1 2 1 1 2 4 
8 

Very low  Very low   
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Impact discussion 

The perceived impact significance of the proposed spoiling activities during spoiling activities 

prior to mitigation affecting faunal habitat, diversity and SCC range from low to medium high, 

should the mitigation measures not be adhered to. If effective mitigation takes place during all 

stages of the proposed spoiling activities, some of the impacts may be reduced to a very low 

significance rating, whilst several other impacts may only be reduced to low to medium low 

significance ratings.  

Most significant impacts anticipated to affect the faunal habitat integrity, species diversity and 

faunal SCC communities within the proposed Option B spoil sites include, but are not limited 

to, the following: 

➢ Clearing of natural vegetation/ faunal habitat which may negatively impact SCC who 

are reliant on these areas of habitat, or, in a worst case scenario may lead to the direct 

mortality of faunal SCC; 

➢ Dumping of spoil material within sensitive grassland, watercourse and natural woody 

communities, with possible further edge effects impacting on the surrounding sensitive 

habitats; 

➢ Increased risk of erosion where spoil sites are located along steeply sloped hills or 

valleys (Sites 1, 2 and 3) - resulting in down-slope sedimentation of watercourses and 

dams. Downstream impacts on these areas of habitat will limit faunal species diversity 

and area utilisation; 

➢ AIP encroachment into natural vegetation, limiting faunal species utilisation of these 

areas; and 

➢ Increased hunting and trapping of faunal species and potentially SCC. 

 Impact on Faunal Diversity and Habitat 

The disposal of spoil material within Sites 1 to 8 will have varying degrees of impact on the 

receiving environment and faunal species. Currently, the proposed footprint for dumping of 

spoil material in Site 1 falls outside of any sensitive habitat and, provided edge effects are 

suitably managed, is not expected to directly impact on the adjacent sensitive forest, 

watercourse or grassland habitats. Edge effects, such as ongoing proliferation of AIPs and the 

potential for increased erosion risks, will contribute to the loss of adjacent sensitive habitat if 

not mitigated. The management of such edge effects are crucial for preventing habitat 

degradation of the forest and riparian vegetation which are considered important for several 

faunal species as these areas provide niche habitat for a number of faunal species.  



SAS 219215: Biodiversity Assessment March 2020 

 

 
83 

Faunal diversity and habitat will be most significantly impacted on by the proposed dumping 

of spoil material in Sites 2 and 3, which will result in the direct loss of natural grassland and 

woody habitat. Both of these sites form part of a larger expanse of natural grassland habitat 

and as such the use of these spoil site will not only lead to a loss of faunal habitat and diversity 

within the proposed sites, but also lead to a loss of habitat connectivity within the larger area.  

The footprint areas within Sites 4, 5 and 6 have limited native vegetation remaining and have 

been degraded by the extensive AIP proliferation however they do still provide intermediary 

and foraging habitat for common faunal species. In addition, these sites are likely to serve as 

movement corridors for fauna. Although he loss of habitat within these sites is not expected to 

be detrimental to faunal species in the area, it will still result in a loss of habitat and food 

resources, which will place increased pressure on the surrounding areas as species are 

displaced.  

Sites 7 and 8 are completely transformed and impacts on faunal ecology will be limited provide 

edge effects are suitably managed so as to ensure that the surrounding natural areas are not 

impacted upon.  

 Impact on Faunal SCC 

Dumping of spoil material and associated activities will likely impact upon, either directly or 

indirectly, several faunal species, with the exception of such activities in Site 7 and 8. Sites 1, 

2 and 3 have been highlighted as containing important habitat for the critically endangered 

Blue Swallow (Hirundo atrocaerulea). Following the site assessment, it is possible that these 

sites may be utilised periodically for foraging purposes, however suitable nesting sites were 

not observed. The remaining SCC listed within Section 5.9 will predominantly utilise the 

Grassland Habitat Unit, Natural Woody Communities and the Watercourse Habitat Unit, and 

as such the loss or impacts from edge effects to the habitats may lead to a loss of SCC species 

abundance in the area. As far a possible all activities must remain outside of the areas of 

increased sensitivity, this is particularly important in terms of edge effect and footprint creep 

management. At present the Spoil Sites are located adjacent to a number of important faunal 

habitat areas, and should these habitats be impacted upon, it will lead to significantly higher 

impacts and threats to faunal SCC. Where sensitive habitat is unavoidable, offsetting of 

threatened/sensitvie ecosystems and compensation for Irreplaceable CBAs is recommended; 

following the guidelines provided in the DEA (2017), the DEA&DP (2011) and Ezemvelo KZN 

Wildlife Concise Guideline: Biodiversity Offsets in KwaZulu-Natal (2013). 
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 Probable Latent Impacts 

Even with extensive mitigation, significant latent impacts on the receiving floral and faunal 

ecological environment are deemed likely. The following points highlight the key latent impacts 

that have been identified: 

➢ Destruction of ecologically intact, irreplaceable habitat within Sites 2 and 3; 

➢ Permanent loss of niche habitat; 

➢ Permanent loss of habitat that is of conservation significance (CBAs and threatened 

ecosystems); 

➢ Permanent loss of and altered species diversity;  

➢ Edge effects such as further habitat fragmentation and ongoing AIP proliferation; 

➢ Permanent loss of SCC, including suitable habitat for such species; and  

➢ Disturbed areas are highly unlikely to be rehabilitated to pre-development conditions 

of ecological functioning; instead the rehabilitation end-goal will aim to achieve land for 

agricultural purposes. Within the larger landscape this will result in the loss of floral 

habitat and species diversity, including several SCC individuals associated with these 

areas. A Biodiversity Offset initiative is recommended to address residual loss of 

significant biodiversity features.  

 

 Cumulative Impacts 

The ongoing proliferation of AIPs are considered an important risk that could result in 

cumulative impacts on floral communities within the area. Already a high diversity and 

abundance of AIPs are associated with the Baynesfield Estate and if not managed, these 

species will continue to displace indigenous floral species and degrade the remaining natural 

areas. This proliferation of AIPs has already led to the loss of faunal habitat, impacting on 

faunal species diversity and abundance in the area. Should such proliferation continue 

unchecked, notably in the additional disturbed areas associated with the spoil site, it is likely 

that current faunal species population numbers will continue on a downward trend. 

Loss of faunal habitat for both common and possible faunal SCC will lead to the displacement 

of individuals and groups, forcing them to disperse into the surrounding habitats. Such 

dispersal activities will place increased pressure on the existing food and space resources. 

This may lead to the overutilisation of an area, habitat degradation and possibly increased 

faunal mortality rate over the long term.  

Where the rehabilitation of spoil sites that occur on steeply sloped hills do not adequately 

stabilize the soils, erosion risks will increase with time and ultimately result in degraded soils 
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that cannot support the establishment of indigenous species or will decrease the agricultural 

potential of the soils.  

Rehabilitation of the spoil sites to agricultural field will further fragment remaining natural 

grassland habitat (especially Sites 2 and 3) and could provide an incentive to extend 

agricultural fields into the natural grasslands in the future. As natural habitat continues to 

become fragmented by agricultural fields, species diversity will decrease and favourable 

habitat for SCC will become scarce. Overall faunal species diversity and abundance is unlikely 

to recover to prior levels as the rehabilitation activities will not reinstate any form of functional 

or useable habitat for faunal species. Loss of habitat to meet biodiversity targets for the 

province (i.e. CBAs) is likely to result from such fragmented habitats or the potential expansion 

of agricultural within the area. As mentioned previously, any residual loss of significant 

biodiversity features (i.e. CBAs, threatened ecosystems and species) will need to be 

addressed in a biodiversity offset initiative where the end goal should be to achieve no net 

loss and preferably a net gain of biodiversity. 

 Integrated Impact Mitigation 

The table below highlights the key integrated mitigation measures in order to suitably manage 

and mitigate the ecological impacts that are associated with the construction and rehabilitation 

phases of the activities associated with the proposed spoil sites.  

Provided that all management and mitigation measures are implemented, as stipulated in this 

report, the overall risk to faunal and floral diversity, habitat and SCC can be mitigated and 

minimised. 
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Table 25: A summary of the mitigatory requirements for biodiversity resources. 

Project phase  Pre-construction and Construction Phase 

Impact Summary  Loss of floral habitat, species and floral SCC  

Proposed 

mitigation and 

management 

measures 

- The following should be ensured for all individuals of floral SCC encountered within the 

direct footprint of the spoil sites: 

▪ Once final sites and layouts have been approved, a walk down of the footprint areas 

should be undertaken and all floral SCC be marked by means of GPS for rescue 

and relocation purposes or, if rescue and relocation is not feasible, to mark species 

that will be destroyed (required for permit applications); 

▪ Permits should be obtained from the relevant authorities: DEFF for all NFA 

protected trees, and Ezemvelo KZN Wildlife for all species protected within KZN 

NCMAA. Permits should be obtained prior to vegetation clearing activities taking 

place within the relevant areas; and 

▪ Where deemed feasible floral SCC individuals should be rescued and relocated to 

suitable similar habitat. Should relocation not be deemed feasible, the 

establishment of a plant nursery should be investigated, and individuals propagated 

from seeds harvested from affected individuals. 

- The footprint of the proposed spoil sites to remain within the approved areas. Vegetation 

clearing within the sensitive grassland habitat, natural woody habitat and watercourse 

habitat must be limited to the approved areas; 

- No vegetation outside of the approved development footprints is to be cleared, nor any 

floral SCC removed, other than what is absolutely essential; 

- All areas affected by spoiling/construction activities need to be suitably rehabilitated. 

Where natural areas are disturbed, habitat availability and connectivity must be restored 

(as relevant). Rehabilitation measures to manage soil erosion and surface water runoff; 

- As much vegetation growth as possible should be promoted within the rehabilitated areas 

in order to protect the soils and limit the erosion potential; 

- Edge effects of all construction activities which may affect floral habitat within surrounding 

areas, are to be strictly managed. Special attention should be paid to erosion control and 

AIP proliferation; 

- Develop and implement an AIP control plan as well as a stormwater and erosion control 

plan. All alien vegetation as listed in section 4.7 of this report must be removed from the 

study area during the construction phases, with specific mention of Category 1b species 

in line with the NEMBA Alien and Invasive Species Regulations (2016); 

- No collection of firewood, floral SCC or medicinal floral species must be allowed by 

construction personnel; 

- No informal fires by construction personnel are allowed; and 

- Rehabilitation of natural vegetation should proceed in accordance with a rehabilitation 

plan compiled by a suitable specialist. This rehabilitation plan should consider all 

development phases of the project indicating rehabilitation actions to be undertaken 

during and once construction has been completed. 

Impact Summary  Loss of faunal habitat, species and faunal SCC  
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Proposed 

mitigation and 

management 

measures 

- The Watercourse, Forest and Grassland habitat units are considered to be of increased 

importance for both common faunal species and SCC. Where the proposed construction 

activities are to occur in these habitats, the construction footprints be kept as small as 

possible whilst minimising edge effects; 

- It is recommended that prior to vegetation clearing and earth moving activities as many 

faunal species are flushed and/or captured and relocated from the affected footprint areas. 

Vegetation clearing should be undertaken in a phased manner, starting from one side of 

the footprint are and working to the other. In addition, it is recommended that for sites 4,5 

and 6, vegetation clearance is undertaken from the top of the affected watercourse 

systems downwards, allowing faunal species to naturally disperse into the larger 

surrounding natural areas; 

- ; 

- Educate personnel about venomous snakes, scorpions and spiders and that these 

species are not to be harmed. Should any such species be encountered they are to be 

safely moved outside of the disturbance footprint by a suitably qualified person; 

- Vegetation clearance and commencement of construction activities should either be 

scheduled to coincide with low rainfall conditions when erosive stormwater is anticipated 

to be limited or alternatively stormwater controls must be established at the start of 

construction and dust suppression implemented; 

- If any SCC are encountered on site, which may be at risk of being harmed by construction 

activities, then all related activities are to be halted and a suitable specialist is to be 

consulted as to the best way forward;Strict speed limits are considered imperative and no 

vehicle movement is allowed off of the designated roads;  

- Spills and /or leaks from heavy machinery and vehicles should be immediately remedied 

and cleaned up so as to ensure that these chemicals do not enter into the freshwater 

habitat; 

- No hunting/trapping or collecting of faunal species is allowed; 

- No informal fires by construction personnel are allowed; and 

- Initiate an alien and invasive plant control plan. 

Project phase  Rehabilitation Phase 

Impact Summary  Loss of floral habitat, species and floral SCC  

Proposed 

mitigation and 

management 

measures 

- Ongoing monitoring and maintenance of the surrounding natural vegetation should be 

undertaken throughout all phases of the proposed project. Monitoring should take place 

at least bi-annually for erosion and AIP proliferation. Control and management actions 

should be implemented immediately as soon as erosion or AIP establishment becomes 

apparent; 

- Maintenance activities should remain on designated roads, and no indiscriminate driving 

should be allowed through natural habitat; 

- Rehabilitation of natural vegetation should proceed in accordance with a rehabilitation 

plan compiled by a suitable specialist. This rehabilitation plan should consider all 

development phases of the project indicating rehabilitation actions to be undertaken 

during and once construction has been completed; 

- Monitor the success of rehabilitation efforts of all rehabilitated areas seasonally; and 

- Continue with and update the AIP control plan accordingly. 

Impact Summary  Loss of faunal habitat, species and faunal SCC  
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Proposed 

mitigation and 

management 

measures 

- Ongoing monitoring and maintenance of all disturbed areas throughout all the project. 

Steep banks are to be monitored for erosion whilst all periphery areas of the spoil sites 

must be monitored for AIP proliferation and edge effects. Control and management 

measures must be implemented immediately once such impacts are observed; 

- Ensure that no further clearing of faunal habitat occurs beyond that of the footprints; 

- No hunting/trapping or collecting of faunal species is allowed; 

- No informal fires by any personnel are allowed; 

- Monitor the success of rehabilitation efforts of all areas that were disturbed and 

revegetated during the construction phase; and 

- Continue with and update the alien and invasive plant control plan accordingly. 

 

 Impact Statement: Langa and Mbangweni Balancing Dams and 

ancillary infrastructure 

The faunal and floral ecology associated with the proposed balancing dams and ancillary 

infrastructure were not assessed during the course of the investigation undertaken in October 

2019, however, faunal and floral assessments were previously undertaken by Nemai 

Consulting (Nemai, 2016)6 as part of the EIA process for the proposed uWMP-1 project.  

Impact Statement: Langa and Mbangweni Balancing Dams 

Previous specialist studies relating to the impact on floral ecology found that the proposed 

Mbangweni and Langa Balancing Dam options are largely within sensitive habitat7 but that the 

proposed balancing dams will not result in a fatal flaw, given that mitigation is implemented, 

as the impacted natural grasslands are not unique or endemic to the area. The above-

mentioned sensitive habitat included the below: 

 The proposed Mbangweni and Langa Balancing Dam options fall predominantly within 

KZN CBA: Irreplaceable areas; 

 The balancing dams fall within the Baynesfield Conservancy which is involved in the 

conservation of the natural environment of Baynesfield Estate with a focus on 

maintaining the biodiversity of this environment. The conservancy encompasses the 

entire 9,300ha of Baynesfield Estate, including agricultural areas and commercial 

 

6 Nemai (2016): Terrestrial Fauna and Flora Assessment Report, October 2016. Authority Reference No: Smithfield Dam - 

14/12/16/3/3/3/94; Water conveyance infrastructure - 14/12/16/3/3/3/94/1; Balancing Dam - 14/12/16/3/3/3/94/2. Draft. Prepared for: 
Department of Water & Sanitation. 

7 Habitat sensitivity is referred to in the Nemai (2016) report as: “The ecological function describes the intactness of the structure and 

function of the vegetation communities which in turn support faunal communities. It also refers to the degree of ecological connectivity 
between the identified vegetation communities and other systems within the landscape. Therefore, systems with a high degree of landscape 
connectivity among each other are perceived to be more sensitive.”. 
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forests. A large part of the conservancy consists of mistbelt grasslands which are 

threatened; 

 Some sections of the Mbangweni Balancing Dam, Langa Full Supply Level and Langa 

Dam wall fall within the Zintini Valley Private Nature reserve; and 

 Floral SCC are likely to occur in the mistbeld grasslands.  

In terms of CBA habitat lost, the proposed Langa Dam will result in the loss of 14.76 hectares 

(ha), the proposed Mbangweni Dam in 15.59 ha and the proposed Spoil Sites in 5.65 ha (SAS 

2018, revised 2019). From a floral resource management perspective, the Spoil Sites will have 

a significantly lower impact than the proposed balancing dams.  

From a faunal perspective the balancing dams will have a higher level of impact, notably on 

specialist and niche faunal species such as Hirundo atrocaerulea (Blue Swallow). The dams 

will impact upon both foraging and breeding grounds for this species, and with an already low 

number of individuals and suitable breeding sites in the region this could result in a significant 

impact to this species not just regionally, but nationally. From a faunal perspective, the 

currently proposed spoil sites will have a significantly lower impact on Hirundo atrocaerulea 

(Blue Swallow) and other faunal SCC due to the decreased footprint, already degraded state 

of habitat of several spoil sites and the lower overall loss of habitat. 

Impact Statement: Ancillary infrastructure 

The ancillary infrastructure comprises access roads and the proposed raw water pipeline 

(Figure 1). This infrastructure would be required in both layout alternatives. The exact number 

and routes of access roads would be determined based on the authorised layout, for example, 

access roads to the proposed spoil sites would not be required if Layout Alternative A 

proceeds, although access roads to the tunnel outlet would be required regardless of which 

layout alternative is authorised. Furthermore, the alignment of the proposed pipeline may 

potentially be refined or amended following the outcome of various specialist studies; 

therefore, an assessment corridor, within which this alignment could be moved, was provided 

by the proponent. 

The proposed raw water pipeline and the proposed access roads follow existing roads/paths. 

Impact from these on floral ecology is anticipated to be minimal given that mitigation measures 

are implemented to ensure as small as possible direct impact to natural areas. AIP 

management along these areas should be implemented to prevent spread into adjacent 

natural areas. A walk-down along the pipelines and access routed are recommended prior to 

construction or road upgrades to ensure no floral or faunal SCC are within the direct footprint. 
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Furthermore, it must be ensured that no endangered species such as Hirundo atrocaerulea 

(Blue Swallow) are using these footprint areas for nesting. 

The transfer tunnel corridor falls within habitat described as highly8 sensitive in previous 

ecological studies (Nemai, 2016), and their sensitivity map was based on the following criteria:  

➢ CBA: Irreplaceable Areas (High); 

➢ CBA: Optimal Areas (High); 

➢ Impendle Nature reserve (High); 

➢ Endangered Vegetation types (High); 

➢ Endangered Terrestrial threatened ecosystems (High); 

➢ Zinti valley Nature Reserve (High); and 

➢ Oribi and its habitat (High). 

The transfer tunnel and its associated corridor thus intersects Irreplaceable and Optimal 

CBAs, the Endangered Midands Mistbelt Grassland and Moist Coast Hinterland Grassland, 

the threatened Pietermaritzburg South terrestrial ecosystem as well as two private nature 

reserves Zinti Valley and Minerva Nature Reserve. Once the final layout is provided for the 

transfer tunnel it is recommended that a walkdown of the footprint areas be conducted to 

determine the loss of sensitive vegetation and SCC.   

 

8 “High – Sensitive vegetation communities with either low inherent resistance or resilience towards disturbance factors or vegetation that 

are considered important for the maintenance of ecosystem integrity. Most of these vegetation communities represent late succession 
ecosystems with high connectivity with other important ecological systems” (Nemai, 2016).  
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8. CONCLUSION 

Scientific Aquatic Services was appointed to conduct a biodiversity study at several proposed 

alternative spoil sites for the disposal of tunnel muck and other spoil products (‘proposed 

activity’) that will be generated during the construction of the proposed transfer tunnel 

(uMkhomazi-uMlaza Tunnel). The transfer tunnel is required to convey raw water from the 

Smithfield Dam to the Water treatment Works (WTW) in the Baynesfield Valley, as part of 

Phase 1 of the proposed uMkhomazi Water Project (uMWP-1), near Richmond, KwaZulu-

Natal Province. 

During the field assessment, four habitat units were encountered, namely the Natural Woody 

Communities (Forest and Thicket vegetation), the Grassland Habitat, the Watercourse habitat 

and the Transformed Habitat. Due to the varying levels of habitat degradation throughout the 

various spoil sites, habitat sensitivity within each was variable, ranging from moderately low 

to high moderately high.  

A number of floral and faunal SCC were observed or expected to occur within the various spoil 

sites. The majority of these species are predominantly associated with the Watercourse, 

Grassland and Forest habitats. It is imperative that the proposed spoil site footprints as 

provided are adhere to in order to minimise the loss of, and further impact to floral and faunal 

SCC. In addition, where floral SCC occur within the proposed spoil footprints, permits will be 

needed from the relevant authorities before such species can be destroyed or relocated. 

The impacts on floral and faunal species associated with the proposed spoil sites is considered 

to be low to medium-high during all phases of the development prior to mitigation taking place. 

Provided that mitigation measures are fully implemented and that spoil sites are well managed 

and monitored at all times it is feasible that these impacts can be reduced.  

It is the opinion of the ecologists that this study provides the relevant information required in 

order to implement an Integrated Environmental Management (IEM) plan and to ensure that 

the best long-term use of the ecological resources in the study area will be made in support of 

the principle of sustainable development.   
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APPENDIX A: Indemnity and Terms of Use of this Report 

The findings, results, observations, conclusions and recommendations given in this report are based 

on the author’s best scientific and professional knowledge as well as available information. The report 

is based on survey and assessment techniques which are limited by time and budgetary constraints 

relevant to the type and level of investigation undertaken and SAS CC and its staff reserve the right to 

modify aspects of the report including the recommendations if and when new information may become 

available from ongoing research or further work in this field or pertaining to this investigation and at the 

discretion of the authors. 

Although SAS CC exercises due care and diligence in rendering services and preparing documents, 

SAS CC accepts no liability and the client, by receiving this document, indemnifies SAS CC and its 

directors, managers, agents and employees against all actions, claims, demands, losses, liabilities, 

costs, damages and expenses arising from or in connection with services rendered, directly or indirectly 

by SAS CC and by the use of the information contained in this document. 

This report must not be altered or added to without the prior written consent of the author. This also 

refers to electronic copies of this report which are supplied for the purposes of inclusion as part of other 

reports, including main reports. Similarly, any recommendations, statements or conclusions drawn from 

or based on this report must make reference to this report. If these form part of a main report relating 

to this investigation or report, this report must be included in its entirety as an appendix or separate 

section to the main report. 
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APPENDIX B: Legislative Requirements 

Constitution of the Republic of South Africa, 1996 (Act 108 of 1996) 
 
The environment and the health and well-being of people are safeguarded under the Constitution of the 
Republic of South Africa, 1996 by way of section 24. Section 24(a) guarantees a right to an environment 
that is not harmful to human health or well-being and to environmental protection for the benefit of 
present and future generations. Section 24(b) directs the state to take reasonable legislative and other 
measures to prevent pollution, promote conservation, and secure the ecologically sustainable 
development and use of natural resources (including water and mineral resources) while promoting 
justifiable economic and social development. Section 27 guarantees every person the right of access 
to sufficient water, and the state is obliged to take reasonable legislative and other measures within its 
available resources to achieve the progressive realisation of this right. Section 27 is defined as a socio-
economic right and not an environmental right. However, read with section 24 it requires of the state to 
ensure that water is conserved and protected and that sufficient access to the resource is provided. 
Water regulation in South Africa places a great emphasis on protecting the resource and on providing 
access to water for everyone. 

 
National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA)  
 
The National Environmental Management Act (NEMA; Act 107 of 1998) and the associated 
Environmental Impact Assessment (EIA) Regulations (GN R982 of 2014) and well as listing notices 1, 
2 and 3 (GN R983, R984 and R985 of 2014), state that prior to any development taking place which 
triggers any activity as listed within the abovementioned regulations, an environmental authorisation 
process needs to be followed. This could follow either the Basic Assessment process or the EIA process 
depending on the nature of the activity and scale of the impact. 
 

National Environmental Management Biodiversity Act, 2004 (Act 10 of 2004) 
(NEMBA) 
 
The objectives of this act are (within the framework of NEMA) to provide for: 

➢ The management and conservation of biological diversity within the Republic of South Africa 
and of the components of such diversity; 

➢ The use of indigenous biological resources in a sustainable manner;  
➢ The fair and equitable sharing among stakeholders of the benefits arising from bio prospecting 

involving indigenous biological resources; 
➢ To give effect to ratify international agreements relating to biodiversity which are binding to the 

Republic; 
➢ To provide for cooperative governance in biodiversity management and conservation; and 
➢ To provide for a South African National Biodiversity Institute to assist in achieving the objectives 

of this Act. 
This act alludes to the fact that management of biodiversity must take place to ensure that the 
biodiversity of the surrounding areas are not negatively impacted upon, by any activity being 
undertaken, in order to ensure the fair and equitable sharing among stakeholders of the benefits arising 
from indigenous biological resources. 
Furthermore, a person may not carry out a restricted activity involving either: 

a) A specimen of a listed threatened or protected species;  
b) Specimens of an alien species; or 
c) A specimen of a listed invasive species without a permit.  
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National Environmental Management Biodiversity Act (NEMBA) (Alien and 
Invasive Species Regulations, Notice number 864 of 29 July 2016 in Government 
Gazette 40166) 
 
NEMBA is administered by the Department of Environmental Affairs and aims to provide for the 
management and conservation of South Africa’s biodiversity within the framework of the NEMA. In 
terms of alien and invasive species. This act in terms of alien and invasive species aims to:  

➢ Prevent the unauthorized introduction and spread of alien and invasive species to ecosystems 
and habitats where they do not naturally occur,  

➢ Manage and control alien and invasive species, to prevent or minimize harm to the environment 
and biodiversity; and  

➢ Eradicate alien species and invasive species from ecosystems and habitats where they may 
harm such ecosystems or habitats. 

Alien species are defined, in terms of the National Environmental Management: Biodiversity Act, 2004 
(Act no 10 of 2004) as: 

(a) A species that is not an indigenous species; or 
(b) An indigenous species translocated or intended to be translocated to a place outside its natural 

distribution range in nature, but not an indigenous species that has extended its natural 
distribution range by natural means of migration or dispersal without human intervention.  

Categories according to NEMBA (Alien and Invasive Species Regulations, 2017): 
➢ Category 1a: Invasive species that require compulsory control; 
➢ Category 1b: Invasive species that require control by means of an invasive species 

management programme; 
➢ Category 2: Commercially used plants that may be grown in demarcated areas, provided that 

there is a permit and that steps are taken to prevent their spread; and 
➢ Category 3: Ornamentally used plants that may no longer be planted. 

 

 
Conservation of Agricultural Resources Act, 1986 (Act 43 of 1983) (CARA) 
 
Removal of the alien and weed species encountered in the application area must take place in order to 
comply with existing legislation (amendments to the regulations under the CARA, 1983 and Section 28 
of the NEMA, 1998). Removal of species should take place throughout the construction and operation, 
phases. 
 

 
The National Forest Act, 1998 (Act 84 of 1998, as amended in September 2011) 
(NFA) 
 
Principles to guide decisions affecting forestry resources applicable to land development management 
are contained in the following principle: 
Principle 3 
3) The principles are that— 
(a)  natural forests must not be destroyed save in exceptional circumstances where, in the opinion of 
the Minister, a proposed new land use is preferable in terms of its economic, social or environmental 
benefits; 
(b)  a minimum area of each woodland type should be conserved, and forests must be developed and 
managed to - 
(i)  conserve biological diversity, ecosystems and habitats; 
(ii)  sustain the potential yield of their economic, social and environmental benefits. 
This section of the Act alludes to the fact that the conservation status of all vegetation types needs to 
be considered when any development is taking place to ensure that the adequate conservation of all 
vegetation types is ensured. 
Principle 6 
(6) Criteria and indicators may include but are not limited to, those for determining—  
 the level of maintenance and development of— 
(i)  forest resources: 
(ii)  biological diversity in forests: 
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(iii)  the health and vitality of forests: 
(iv)  the productive functions of forests:  
(v)  the protective and environmental functions of forests; and 
(vi)  the social functions of forests. 
 
Applicable sections 
 
Section 12: Declaration of trees as protected 
(1) The Minister may declare- 

a) particular tree, 
b) a particular group of trees, 
c) a particular woodland; or 
d) trees belonging to a particular species, 

to be a protected tree, group of trees, woodland or species. 
(2) The Minister may make such a declaration only if he or she is of the opinion that the tree, group of 
trees, woodland or species is not already adequately protected in terms of other legislation. 
(3) In exercising a discretion in terms of this section, the Minister must consider the principles set out in 
section 3(3) of the NFA. 
 
Section 15(1): 
No person may cut, disturb, damage or destroy any protected tree or possess, collect, remove, 
transport, export, purchase, sell, donate or in any other manner acquire or dispose of any protected 
tree or any forest product derived from a protected tree, except under a licence granted by the Minister 
or in terms of an exemption from the provisions of this subsection published by the Minister in the 
Gazette. 
 
Contravention of this declaration is regarded as a first category offence that may result in a person who 
is found guilty of being sentenced to a fine or imprisonment for a period up to three years, or both a fine 
and imprisonment. 
 

 

KwaZulu-Natal Nature Conservation Management Amendment Act, 1999 (Act 5 
of 1999) (KZN NCMAA)  
 

➢ The sixth schedule of the Act lists specially protected indigenous plants.  
➢ The seventh schedule of the Act lists protected indigenous plants. 

 
Restricted activities involving specially protected indigenous plants: 
Under Section 59 of this Act, no person may gather, export, import, introduce, purchase, sell, relocate 
or translocate a specially protected indigenous plant except under the authority of a permit issued by 
the Conservation Service and in accordance with any special protective measures listed in Section 63. 
 
Under Section 60 of this Act, a person found in possession of a specially protected indigenous plant 
about where there is reasonable suspicion, that: 

(a) The plant has not been lawfully acquired from a person entitled to sell it; 
(b) The possession of the plant is not authorised by a relevant permit 

And who is unable to give a satisfactory account of his or her possession commits an offence.  
 
Restricted activities involving protected indigenous plants: 
Under Section 61 of this Act,  
(1) no person may: 

(a) Gather a protected indigenous plant growing in the wild; or 
(b) Convey, export or sell a protected indigenous plant, 

Except under the authority of a permit issued by the Conservation Service and in accordance with any 
special protective measures listed in Section 63. 
(2) A person may only purchase a protected indigenous plant from a person who is legally entitled to 

sell the plant.  
 
Under Section 62 of the Act,  
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(1) No person may gather or transport an indigenous plant growing in the wild except with the prior 
permission of: 

(a) The owner of the land on which it was gathered or from which it was transported; or 
(b) The relevant tribal authority. 

(2) The person under subsection (1) must produce the written permission when called upon to do so 
by an officer, a member of the South African Police Services or a peace officer.   

 

Natal Nature Conservation Ordinance, No. 15 of 1974 
 

➢ Section 201A of Chapter XI of the ordinance allows for the issuing of permits for the relocation 
of specially protected plants; 

➢ Schedule 12 of the ordinance list specially protected indigenous plants; 
➢ This Act has been repealed by the Natal Nature Conservation Management Amendment Act, 

Act 5 of 1999. 

 
 

Kwazulu-Natal Environmental, Biodiversity and Protected Areas Management 
Bill, 2014  
 

➢ Schedule 7 provides for Kwazulu-Natal Threatened Plant Species. No person is allowed to 
wilfully damage or destroy any specimen or destroy or damage the habitat of plant species 
listed in Schedule 7 without a permit; 

➢ Schedule 8 provides for Kwazulu-Natal Protected Plant Species. No person may carry out any 
activity that may negatively impact on the survival of species listed in Schedule 7, ecological 
communities of which the species forms part, or its habitat, unless the activity is specifically 
exempted in the Schedule; 

➢ This bill is to repeal the KwaZulu-Natal Nature Conservation Management Amendment Act, Act 
5 of 1999 and Natal Nature Conservation Ordinance, No. 15 of 1974 once approved. 
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APPENDIX C: Method of assessment 

C1: Floral Method of assessment 

Floral Species of Conservation Concern Assessment 

Prior to the field visit, a record of floral SCC and their habitat requirements was acquired from SANBI 
for the Quarter Degree Square in which the study area is situated, as well as relevant regional, provincial 
and national lists. Throughout the floral assessment, special attention was paid to the identification of 
any of these SCC as well as the identification of suitable habitat that could potentially support these 
species. 

The Probability of Occurrence (POC) for each floral SCC was determined using the following 
calculations wherein the distribution range for the species, specific habitat requirements and level of 
habitat disturbance were considered. The accuracy of the calculation is based on the available 
knowledge about the species in question, with many of the species lacking in-depth habitat research.  

Each factor contributes an equal value to the calculation.  

Distribution 

 Outside of known 
distribution range 

    Inside known 
distribution range 

Site score       

EVC 1 score 0 1 2 3 4 5 

Habitat availability 

 No habitat 
available 

    Habitat available 

Site score       

EVC 1 score 0 1 2 3 4 5 

Habitat disturbance 

 0 Very low Low Moderate High Very high 

Site score       

EVC 1 score 5 4 3 2 1 0 

[Distribution + Habitat availability + Habitat disturbance] / 15 x 100 = POC% 

 

Vegetation Surveys 

Vegetation surveys were undertaken by first identifying different habitat units and then analysing the 
floral species composition that was recorded during detailed floral assessments using the step point 
vegetation assessment methodology. Different transect lines were chosen throughout the entire study 
area within areas that were perceived to best represent the various plant communities. Floral species 
were recorded, and a species list was compiled for each habitat unit. These species lists were also 
compared with the vegetation expected to be found within the relevant vegetation types as described 
in Section 4, which serves to provide an accurate indication of the ecological integrity and conservation 
value of each habitat unit (Evans & Love, 1957; Owensby, 1973).  
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C2: Faunal Method of Assessment 

It is important to note that due to the nature and habits of fauna, varied stages of life cycles, seasonal 
and temporal fluctuations along with other external factors, it is unlikely that all faunal species will have 
been recorded during the site assessment. The presence of human habitation nearby the study area 
and the associated anthropogenic activities may have an impact on faunal behaviour and in turn the 
rate of observations. Sherman traps were also used to increase the likelihood of capturing and 
observing small mammal species, notably small nocturnal mammals. 

 
Mammals 
Small mammals are not always readily observed in the field because of their nocturnal/crepuscular and 
cryptic nature. A simple and effective solution to this problem is to use Sherman traps. A Sherman trap 
is a small aluminium box with a spring-loaded door (Figure A1). Once the animal is inside the trap, it 
steps on a small plate that causes the door to snap shut, thereby capturing the individual. In the event 
of capturing a small mammal during the night, the animal would be photographed and then set free 
unharmed early the following morning. Traps were baited with a universal mixture of oats, peanut butter, 
and fish paste. 

  
Figure A1: Sherman trap and bait used to capture and identify small mammal species. 
Medium to large mammal species were recorded during the field assessment with the use of visual 
identification, spoor, call and dung. Specific attention was given to mammal SCC listed on a regional 
and national level, as well as those identified by the International Union for the Conservation of Nature 
(IUCN). 

 
Avifauna 
The Southern African Bird Atlas Project 2 database (http://sabap2.adu.org.za/) was compared with the 
recent field survey of avifaunal species identified on the study area. Field surveys were undertaken 
utilising a pair of Bushnell 10x50 binoculars and bird call identification techniques were utilised during 
the assessment in order to accurately identify avifaunal species. Specific attention was given to 
avifaunal SCC listed on a regional and national level, as well as those identified by the International 
Union for the Conservation of Nature (IUCN). 

 
Reptiles 
Reptiles were identified during the field survey. Suitable applicable habitat areas (rocky outcrops and 
fallen dead trees) were inspected and all reptiles encountered were identified. The data gathered during 
the assessment along with the habitat analysis provided an accurate indication of which reptile species 
are likely to occur on the study area. Specific attention was given to reptile SCC listed on a regional and 
national level, as well as those identified by the International Union for the Conservation of Nature 
(IUCN). 

 
Amphibians 
Identifying amphibian species is done by the use of direct visual identification along with call 
identification technique. Amphibian species flourish in and around wetland, riparian and moist grassland 
areas. It is unlikely that all amphibian species will have been recorded during the site assessment, due 
to their cryptic nature and habits, varied stages of life cycles and seasonal and temporal fluctuations 
within the environment. The data gathered during the assessment along with the habitat analysis 
provided an accurate indication of which amphibian species are likely to occur within the study area as 
well as the surrounding area. Specific attention was given to amphibian SCC listed on a regional and 

http://sabap2.adu.org.za/
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national level, as well as those identified by the International Union for the Conservation of Nature 
(IUCN). 

 
Invertebrates 
Whilst conducting transects through the study area, all insect species visually observed were identified, 
and where possible photographs taken. It must be noted however that due to the cryptic nature and 
habits of insects, varied stages of life cycles and seasonal and temporal fluctuations within the 
environment, it is unlikely that all insect species will have been recorded during the site assessment 
period. Nevertheless, the data gathered during the assessment along with the habitat analysis provided 
an accurate indication of which species are likely to occur in the study area at the time of survey. Specific 
attention was given to insect SCC listed on a regional and national level, as well as those identified by 
the International Union for the Conservation of Nature (IUCN).  

 
Arachnids 
Suitable applicable habitat areas (rocky outcrops, sandy areas and fallen dead trees) where spiders 
and scorpions are likely to reside were searched. Rocks were overturned and inspected for signs of 
these species. Specific attention was paid to searching for Mygalomorphae arachnids (Trapdoor and 
Baboon spiders) as well as potential SCC scorpions within the study area.  

 
Faunal Species of Conservational Concern Assessment 
The Probability of Occurrence (POC) for each faunal SCC was determined using the following four 
parameters:  

➢ Species distribution; 
➢ Habitat availability; 
➢ Food availability; and  
➢ Habitat disturbance. 

 

The accuracy of the calculation is based on the available knowledge about the species in question. 
Therefore, it is important that the literature available is also considered during the calculation.  

 

Each factor contributes an equal value to the calculation.  

Scoring Guideline 

Habitat availability  

No Habitat Very low Low Moderate High 

1 2 3 4 5 

Food availability 

No food available Very low Low Moderate High 

1 2 3 4 5 

Habitat disturbance 

Very High High Moderate Low Very Low 

1 2 3 4 5 

Distribution/Range 

Not Recorded  Historically Recorded    Recently Recorded 

1   3   5 
[Habitat availability + Food availability + Habitat disturbance + Distribution/Range] / 20 x 100 = POC%  
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C3: Habitat Sensitivity  

The habitat sensitivity of each habitat unit was determined by calculating the mean of five different 
parameters which influence floral and faunal communities and provide an indication of the overall 
terrestrial ecological integrity, importance and sensitivity of the habitat unit. Each of the following 
parameters are subjectively rated on a scale of 1 to 5 (1 = lowest and 5 = highest): 

➢ Terrestrial SCC: The confirmed presence or potential for floral and/or faunal SCC or any other 

significant species, such as endemics, to occur within the habitat unit;  

➢ Unique Landscapes and Food Availability: The presence of unique landscapes or the 

presence of an ecologically intact habitat unit in a transformed region, as well as the availability 

of food within the habitat unit for faunal species; 

➢ Conservation Status: The conservation status of the ecosystem or vegetation type in which 

the habitat unit is situated based on local, regional and national databases; 

➢ Terrestrial Diversity: The recorded floral and faunal diversity compared to a suitable reference 

condition such as surrounding natural areas or available floral and faunal databases; and 

➢ Habitat Integrity: The degree to which the habitat unit is transformed based on observed 

disturbances which may affect habitat integrity. 

 

Each of these values contribute equally to the mean score, which determines the terrestrial habitat 
sensitivity class in which each habitat unit falls. A conservation and land-use objective is also assigned 
to each sensitivity class which aims to guide the responsible and sustainable utilization of the habitat 
unit in question. In order to present the results, use is made of spider diagrams to depict the significance 
of each aspect of terrestrial ecology for each vegetation type. The different classes and land-use 
objectives are presented in the table below: 

Table C1: Terrestrial habitat sensitivity rankings and associated land-use objectives. 

Score Rating significance Conservation objective 

1 < 1.5 Low Optimise development potential. 

≥1.5 <2.5 Moderately low 
Optimise development potential while improving biodiversity 

integrity of surrounding natural habitat and managing edge effects. 

≥2.5 <3.5 Intermediate 
Preserve and enhance biodiversity of the habitat unit and 

surrounds while optimising development potential. 

≥3.5<4.5 Moderately high 
Preserve and enhance the biodiversity of the habitat unit, limit 

development and disturbance. 

≥4.5 ≤5.0 High 
Preserve and enhance the biodiversity of the habitat unit, no-go 

alternative must be considered. 
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C4: Ecological Impact Assessment Method 

In order for the Environmental Assessment Practitioner (EAP) to allow for sufficient consideration of all 
environmental impacts, impacts were assessed using a common, defensible method of assessing 
significance that will enable comparisons to be made between risks/impacts and will enable authorities, 
stakeholders and the client to understand the process and rationale upon which risks/impacts have 
been assessed. The method to be used for assessing risks/impacts is outlined in the sections below. 

The first stage of risk/impact assessment is the identification of environmental activities, aspects and 
impacts. This is supported by the identification of receptors and resources, which allows for an 
understanding of the impact pathway and an assessment of the sensitivity to change. The definitions 
used in the impact assessment are presented below. 

➢ An activity is a distinct process or task undertaken by an organisation for which a responsibility 
can be assigned. Activities also include facilities or infrastructure that is possessed by an 
organisation.  

➢ An environmental aspect is an ‘element of an organizations activities, products and services 
which can interact with the environment’9. The interaction of an aspect with the environment 
may result in an impact. 

➢ Environmental risks/impacts are the consequences of these aspects on environmental 
resources or receptors of particular value or sensitivity, for example, disturbance due to noise 
and health effects due to poorer air quality. In the case where the impact is on human health or 
wellbeing, this should be stated. Similarly, where the receptor is not anthropogenic, then it 
should, where possible, be stipulated what the receptor is. 

➢ Receptors can comprise, but are not limited to, people or human-made systems, such as local 
residents, communities and social infrastructure, as well as components of the biophysical 
environment such as wetlands, flora and riverine systems. 

➢ Resources include components of the biophysical environment. 
➢ Frequency of activity refers to how often the proposed activity will take place. 
➢ Frequency of impact refers to the frequency with which a stressor (aspect) will impact on the 

receptor. 
➢ Severity refers to the degree of change to the receptor status in terms of the reversibility of the 

impact; sensitivity of receptor to stressor; duration of impact (increasing or decreasing with 
time); controversy potential and precedent setting; threat to environmental and health 
standards. 

➢ Spatial extent refers to the geographical scale of the impact. 
➢ Duration refers to the length of time over which the stressor will cause a change in the resource 

or receptor. 

The significance of the impact is then assessed by rating each variable numerically according to the 
defined criteria. Refer to the Table B1. The purpose of the rating is to develop a clear understanding of 
influences and processes associated with each impact. The severity, spatial scope and duration of the 
impact together comprise the consequence of the impact and when summed can obtain a maximum 
value of 15. The frequency of the activity and the frequency of the impact together comprise the 
likelihood of the impact occurring and can obtain a maximum value of 10. The values for likelihood and 
consequence of the impact are then read off a significance-rating matrix and are used to determine 
whether mitigation is necessary10.  

The assessment of significance is undertaken twice. Initial, significance is based on only natural and 
existing mitigation measures (including built-in engineering designs). The subsequent assessment 
takes into account the recommended management measures required to mitigate the impacts. 
Measures such as demolishing infrastructure, and reinstatement and rehabilitation of land, are 
considered post-mitigation.  

 

9 The definition has been aligned with that used in the ISO 14001 Standard. 
10 Some risks/impacts that have low significance will however still require mitigation. 
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The model outcome of the impacts was then assessed in terms of impact certainty and consideration 
of available information. The Precautionary Principle is applied in line with South Africa’s National 
Environmental Management Act, 1998 (Act No. 108 of 1998) in instances of uncertainty or lack of 
information, by increasing assigned ratings or adjusting final model outcomes. In certain instances, 
where a variable or outcome requires rational adjustment due to model limitations, the model outcomes 
have been adjusted. 

Table B1: Criteria for assessing significance of impacts 

LIKELIHOOD DESCRIPTORS 
Probability of impact RATING 

Highly unlikely 1 

Possible   2 

Likely   3 

Highly likely  4 

Definite  5 

Sensitivity of receiving environment 

 

RATING 

Ecology not sensitive/important 1 

Ecology with limited sensitivity/importance 2 

Ecology moderately sensitive/ /important 3 

Ecology highly sensitive /important 4 

Ecology critically sensitive /important 5 

CONSEQUENCE DESCRIPTORS 
Severity of impact RATING 

Insignificant / ecosystem structure and function unchanged 1 

Small / ecosystem structure and function largely unchanged  2 

Significant / ecosystem structure and function moderately altered  3 

Great / harmful/ ecosystem structure and function largely altered 4 

Disastrous / ecosystem structure and function seriously to critically altered 5 

Spatial scope of impact RATING 

Activity specific/ < 5 ha impacted / Linear developments affected < 100m 1 

Development specific/ within the site boundary / < 100ha impacted / Linear developments affected < 
100m 

2 

Local area/ within 1 km of the site boundary / < 5000ha impacted / Linear developments affected < 
1000m 

3 

Regional within 5 km of the site boundary / < 2000ha impacted / Linear developments affected < 3000m 4 

Entire habitat unit / Entire system/ > 2000ha impacted / Linear developments affected > 3000m 5 

Duration of impact RATING 

One day to one month 1 

One month to one year  2 

One year to five years 3 

Life of operation or less than 20 years 4 

Permanent 5 

Table B2: Significance Rating Matrix. 
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Table B3: Positive/Negative Mitigation Ratings. 

Significance 
Rating 

Value Negative Impact Management 
Recommendation 

Positive Impact Management 
Recommendation 

  Very high 126-150 

Critically consider the viability of proposed 
projects  
Improve current management of existing 
projects significantly and immediately  

Maintain current management 

  High 101-125 

Comprehensively consider the viability of 
proposed projects  
Improve current management of existing 
projects significantly 

  Maintain current management 

  Medium-high 76-100 
Consider the viability of proposed projects  
Improve current management of existing 
projects 

  Maintain current management 

  Medium-low 51-75 
Actively seek mechanisms to minimise 
impacts in line with the mitigation hierarchy 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

  Low 26-50 
Where deemed necessary seek 
mechanisms to minimise impacts in line 
with the mitigation hierarchy 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

  Very low 1-25 
Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

Maintain current management and/or 
proposed project criteria and strive for 
continuous improvement 

 

The following points were considered when undertaking the assessment: 
➢ Risks and impacts were analysed in the context of the project’s area of influence 

encompassing:  

• Primary project site and related facilities that the client and its contractors develops or 
controls; 

• Areas potentially impacted by cumulative impacts for any existing project or condition and 
other project-related developments; and 

• Areas potentially affected by impacts from unplanned but predictable developments caused 
by the project that may occur later or at a different location. 

➢ Risks/Impacts were assessed for all stages of the project cycle including:  

• Pre-construction;  

• Construction; and 

• Operation.  
➢ If applicable, transboundary or global effects were assessed. 
➢ Individuals or groups who may be differentially or disproportionately affected by the project 

because of their disadvantaged or vulnerable status were assessed.  
➢ Particular attention was paid to describing any residual impacts that will occur after 

rehabilitation.  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120

9 18 27 36 45 54 63 72 81 90 99 108 117 126 135

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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Mitigation measure development 

According to the DEA et al., (2013) “Rich biodiversity underpins the diverse ecosystems that deliver 
ecosystem services that are of benefit to people, including the provision of basic services and goods 
such as clean air, water, food, medicine and fibre; as well as more complex services that regulate and 
mitigate our climate, protect people and other life forms from natural disaster and provide people with 
a rich heritage of nature-based cultural traditions. Intact ecological infrastructure contributes significant 
savings through, for example, the regulation of natural hazards such as storm surges and flooding by 
which is attenuated by wetlands”.  

According to the DEA et al., (2013) Ecosystem services can be divided into 4 main categories: 

➢ Provisioning services are the harvestable goods or products obtained from ecosystems such 
as food, timber, fibre, medicine, and fresh water; 

➢ Cultural services are the non-material benefits such as heritage landscapes and seascapes, 
recreation, ecotourism, spiritual values and aesthetic enjoyment; 

➢ Regulating services are the benefits obtained from an ecosystem’s control of natural processes, 
such as climate, disease, erosion, water flows, and pollination, as well as protection from 
natural hazards; and 

➢ Supporting services are the natural processes such as nutrient cycling, soil formation and 
primary production that maintain the other services. 

Loss of biodiversity puts aspects of the economy, wellbeing and quality of life at risk, and reduces socio-
economic options for future generations. This is of particular concern for the poor in rural areas who 
have limited assets and are more dependent on common property resources for their livelihoods. The 
importance of maintaining biodiversity and intact ecosystems for ensuring on-going provision of 
ecosystem services, and the consequences of ecosystem change for human well-being, were detailed 
in a global assessment entitled the Millennium Ecosystem Assessment (MEA, 2005), which established 
a scientific basis for the need for action to enhance management and conservation of biodiversity. 

Sustainable development is enshrined in South Africa’s Constitution and laws. The need to sustain 
biodiversity is directly or indirectly referred to in a number of Acts, not least the National Environmental 
Management: Biodiversity Act (No. 10 of 2004) (hereafter referred to as the Biodiversity Act) and is 
fundamental to the notion of sustainable development. In addition, International guidelines and 
commitments as well as national policies and strategies are important in creating a shared vision for 
sustainable development in South Africa (DEA et al., 2013). 

The primary environmental objective of the Mineral and Petroleum Resources Development Act 
(MPRDA) is to give effect to the environmental right contained in the South African Constitution. 
Furthermore, Section 37(2) of the MPRDA states that “any prospecting or mining operation must be 
conducted in accordance with generally accepted principles of sustainable development by integrating 
social, economic and environmental factors into the planning and implementation of prospecting and 
mining projects in order to ensure that exploitation of mineral resources serves present and future 
generations”. 

Pressures on biodiversity are numerous and increasing. According to the DEA et al., (2013) Loss of 
natural habitat is the single biggest cause of biodiversity loss in South Africa and much of the world. 
The most severe transformation of habitat arises from the direct conversion of natural habitat for human 

requirements, including11:  

➢ Cultivation and grazing activities;  
➢ Rural and urban development;  
➢ Industrial and mining activities, and  
➢ Infrastructure development.  

 

 

11 Limpopo Province Environment Outlook. A Report on the State of the Environment, 2002. Chapter 4. 
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Impacts on biodiversity can largely take place in four ways (DEA et al., 2013): 

➢ Direct impacts: are impacts directly related to the project including project aspects such as 
site clearing, water abstraction and discharge of water from riverine resources; 

➢ Indirect impacts: are impacts associated with a project that may occur within the zone of 
influence in a project such as surrounding terrestrial areas and downstream areas on water 
courses; 

➢ Induced impacts: are impacts directly attributable to the project but are expected to occur due 
to the activities of the project. Factors included here are urban sprawl and the development of 
associated industries; and 

➢ Cumulative impacts: can be defined as the sum of the impact of a project as well as the 
impacts from past, existing and reasonably foreseeable future projects that would affect the 
same biodiversity resources. Examples include numerous mining operations within the same 
drainage catchment or numerous residential developments within the same habitat for faunal 
or floral species.  
 

Given the limited resources available for biodiversity management and conservation, as well as the 
need for development, efforts to conserve biodiversity need to be strategic, focused and supportive of 
sustainable development. This is a fundamental principle underpinning South Africa’s approach to the 
management and conservation of its biodiversity and has resulted the definition of a clear mitigation 
strategy for biodiversity impacts. 

‘Mitigation’ is a broad term that covers all components of the ‘mitigation hierarchy’ defined hereunder. 
It involves selecting and implementing measures – amongst others – to conserve biodiversity and to 
protect, the users of biodiversity and other affected stakeholders from potentially adverse impacts as a 
result of mining or any other land use. The aim is to prevent adverse impacts from occurring or, where 
this is unavoidable, to limit their significance to an acceptable level. Offsetting of impacts is considered 
to be the last option in the mitigation hierarchy for any project.  

The mitigation hierarchy in general consists of the following in order of which impacts should be 
mitigated (DEA et al., 2013): 

➢ Avoid/prevent impact: can be done through utilising alternative sites, technology and scale of 
projects to prevent impacts. In some cases, if impacts are expected to be too high the “no 
project” option should also be considered, especially where it is expected that the lower levels 
of mitigation will not be adequate to limit environmental damage and eco-service provision to 
suitable levels; 

➢ Minimise impact: can be done through utilisation of alternatives that will ensure that impacts 
on biodiversity and ecoservices provision are reduced. Impact minimisation is considered an 
essential part of any development project; 

➢ Rehabilitate impact: is applicable to areas where impact avoidance and minimisation are 
unavoidable where an attempt to re-instate impacted areas and return them to conditions which 
are ecologically similar to the pre-project condition or an agreed post project land use, for 
example arable land. Rehabilitation can however not be considered as the primary mitigation 
tool as even with significant resources and effort rehabilitation that usually does not lead to 
adequate replication of the diversity and complexity of the natural system. Rehabilitation often 
only restores ecological function to some degree to avoid ongoing negative impacts and to 
minimise aesthetic damage to the setting of a project. Practical rehabilitation should consist of 
the following phases in best practice: 

• Structural rehabilitation which includes physical rehabilitation of areas by means of 
earthworks, potential stabilisation of areas as well as any other activities required to 
develop a long terms sustainable ecological structure; 

• Functional rehabilitation which focuses on ensuring that the ecological functionality of 
the ecological resources on the focus area supports the intended post closure land use. In 
this regard special mention is made of the need to ensure the continued functioning and 
integrity of wetland and riverine areas throughout and after the rehabilitation phase;  

• Biodiversity reinstatement which focuses on ensuring that a reasonable level of 
biodiversity is re-instated to a level that supports the local post closure land uses. In this 
regard special mention is made of re-instating vegetation to levels which will allow the 
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natural climax vegetation community of community suitable for supporting the intended post 
closure land use; and 

• Species reinstatement which focuses on the re-introduction of any ecologically important 
species which may be important for socio-cultural reasons, ecosystem functioning reasons 
and for conservation reasons. Species re-instatement need only occur if deemed 
necessary.  

➢ Offset impact: refers to compensating for latent or unavoidable negative impacts on 
biodiversity. Offsetting should take place to address any impacts deemed to be unacceptable 
which cannot be mitigated through the other mechanisms in the mitigation hierarchy. The 
objective of biodiversity offsets should be to ensure no net loss of biodiversity. Biodiversity 
offsets can be considered to be a last resort to compensate for residual negative impacts on 
biodiversity. 

The significance of residual impacts should be identified on a regional as well as national scale when 
considering biodiversity conservation initiatives. If the residual impacts lead to irreversible loss or 
irreplaceable biodiversity the residual impacts should be considered to be of very high significance and 
when residual impacts are considered to be of very high significance, offset initiatives are not 
considered an appropriate way to deal with the magnitude and/or significance of the biodiversity loss. 
In the case of residual impacts determined to have medium to high significance, an offset initiative may 
be investigated. If the residual biodiversity impacts are considered of low significance no biodiversity 

offset is required.12  

In light of the above discussion the following points present the key concepts considered in the 
development of mitigation measures for the proposed development. 

➢ Mitigation and performance improvement measures and actions that address the risks and 

impacts13 are identified and described in as much detail as possible. 

➢ Measures and actions to address negative impacts will favour avoidance and prevention over 
minimisation, mitigation or compensation. 

➢ Desired outcomes are defined and have been developed in such a way as to be measurable 
events with performance indicators, targets and acceptable criteria that can be tracked over 
defined periods, with estimates of the resources (including human resource and training 
requirements) and responsibilities for implementation wherever possible. 

 

Recommendations 

Recommendations were developed to address and mitigate impacts associated with the proposed 
development. These recommendations also include general management measures which apply to the 
proposed development as a whole. Mitigation measures have been developed to address issues in all 
phases throughout the life of the operation from planning, through to construction and operation. 

  

 

12 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
13 Mitigation measures should address both positive and negative impacts 
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APPENDIX D: Vegetation Type(s) 

Remark 1 As pointed out by Camp (1999a), the difference between BRG 5 (Moist Midlands 

Mistbelt) and BRG 6 (Dry Midlands Mistbelt) lies basically in precipitation: the latter occurring 

in regions receiving between 738–825 mm, while the former receives more than 800 mm on 

average per year as a rule. Both BRGs are considered by Camp (1999a) as different moisture 

phases of the same vegetation type. The consideration of 800 mm is very informative from the 

point of view of moisture status of soils and might also be of agricultural importance. However, 

the lack of striking differences in vegetation patterns does not justify separation of the BRGs 

as distinct vegetation units. Extensive patches of the Eastern Mistbelt Forests in KwaZulu-

Natal and Transkei Mistbelt Forests in the Eastern Cape (for the concepts see Von Maltitz et 

al. 2003) are embedded within the region of the Midlands Mistbelt. 

Remark 2 The Mistbelt of KwaZulu-Natal is an important, although still not a formally 

recognised, centre of endemism (see Van Wyk & Smith 2001). 

 

Gs 9 Midlands Mistbelt Grassland 
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Dominant Floral Taxa - Important Taxa 

Graminoids Andropogon appendiculatus (d), Aristida junciformis subsp. galpinii (d), Diheteropogon filifolius (d), 

Eragrostis plana (d), Hyparrhenia hirta (d), Sporobolus africanus (d), Themeda triandra (d), Tristachya 

leucothrix (d), Alloteropsis semialata subsp. eckloniana, Andropogon schirensis, Brachiaria serrata, 

Cymbopogon caesius, Cymbopogon nardus, Digitaria diagonalis, Digitaria tricholaenoides, 

Diheteropogon amplectens, Elionurus muticus, Eragrostis capensis, Eragrostis curvula, Eragrostis 

racemosa, Eulalia villosa, Harpochloa falx, Heteropogon contortus, Loudetia simplex, Microchloa 

caffra, Monocymbium ceresiiforme, Panicum aequinerve, Panicum ecklonii, Panicum natalense, 

Paspalum dilatatum, Paspalum scrobiculatum, Paspalum urvillei, Setaria nigrirostris, Setaria 

sphacelata, Sporobolus centrifugus, Trachypogon spicatus. 

Herbs Acalypha glandulifolia, Acanthospermum australe, Berkheya rhapontica subsp. aristosa, Berkheya 

setifera, Commelina africana, Conyza pinnata, Eriosema salignum, Helichrysum cephaloideum, 

Helichrysum simillimum, Indigastrum fastigiatum, Kohautia amatymbica, Nidorella auriculata, 

Pentanisia prunelloides subsp. latifolia, Sebaea sedoides var. schoenlandii, Spermacoce natalensis, 

Thunbergia atriplicifolia, Hilliardiella nudicaulis, Vernonia natalensis, Wahlenbergia undulata.  

Geophytic 

Herbs 

Pteridium aquilinum (d), Corycium nigrescens, Drimia macrocentra, Eriospermum ornithogaloides, 

Gladiolus ecklonii, Habenaria dives, Habenaria dregeana, Hypoxis multiceps, Hypoxis rigidula var. 

pilosissima, Rhodohypoxis baurii var. baurii, Rhodohypoxis baurii var. platypetala, Satyrium longicauda 

Herbaceous 

Climber 

Vigna nervosa 

Low Shrubs Helichrysum sutherlandii, Leonotis ocymifolia, Otholobium caffrum 

Biogeographically Important Taxa (both Southern distribution limit) 

Herbs Anisopappus smutsii. 

Succulent 

Herbs 

Aloe kniphofioides. 

Endemic Taxa 

Herbs Acalypha entumenica, Selago longiflora 

Geophytic 

Herbs 

Asclepias woodii, Albuca xanthocodon, Dierama luteoalbidum, Kniphofia latifolia, Pachycarpus 

rostratus, Watsonia canaliculata 

Low Shrubs Helichrysum citricephalum, Syncolostemon latidens 

*(d = dominant species)  

 

Gs 20 Moist Coast Hinterland Grassland 
 

  
Photographs Fig. 9.67 page 510 and Fig. 11.5 page 578 in Mucina and Rutherford (2006).  

 

No species lists for this habitat available yet; however, the vegetation has been described as 

a combination of the Ngongoni Veld (SVs 4) and the KwaZulu-Natal Coastal Belt (CB 3).   



SAS 219215: Biodiversity Assessment March 2020 

 

 
111 

APPENDIX E: Species Lists 

The below tables provide a list of species encountered in the study area. 

Table E1: Woody species encountered in the study area during the field assessment. Alien 
species are indicated with an asterisk (*). Protected species are indicated in Bold. 

Scientific Name 
Natural woody 
communities 

Grassland Wetlands 
Degraded - 

including AIP 
stands 

*Acacia dealbata    X 

*Bougainvillea sp.  X X X 

*Chromolaena odorata X    

*Datura stramonium   X X 

*Eucalyptus X  X X 

*Lantana camara X X X X 

*Melia azederach X   X 

*Morus alba   X  

*Populus x canescens X   X 

*Prunus persica   X  

*Rubus cuneifolius (potentially) X X X X 

*Senna occidentalis   X X 

*Solanum elaeagnifolium X X X X 

*Solanum mauritianum X  X X 

*Solanum pseudocapsicum   X X 

*Solanum sisymbriifolium   X X 

Alsophila dregei / Cyathea dregei   X  

Asparagus sp.  X X  

Asparagus virgatus X    

Athrixia phylicoides X X X  

Buddleja salviifolia X  X  

Carissa bispinosa subsp. zambesiensis X    

Celtis africana X    

Clematis brachiata X  X  

Clutia cordata  X   

Combretum erythrophyllum X  X  

Combretum kraussii   X  

Cussonia spicata X X   

Dalbergia obovata X    

Diospyros lycioides subsp. sericea X X X  

Gomphocarpus physocarpus X X  X 

Halleria lucida X  X  

Maesa lanceolata X X   

Phymaspermum acerosum X X   

Pittosporum viridiflorum (NFA) X    

Rhoicissus tridentata X    

Searsia dentata X X   

Searsia pentheri   X  

Searsia tumulicola var. tumulicola X X   

Thunbergia atriplicifolia  X   

Trichilia emetica X  X  

Zanthoxylum sp. X    

Ziziphus mucronata X    
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Table E2: Dominant forb species encountered within the study area during the field assessment. 
Alien species are indicated with an asterisk (*). Protected species are indicated in Bold.  

Scientific Name 
Natural woody 
communities 

Grassland Wetlands 
Degraded – 

including AIP 
stands 

*Ageratum conyzoides   X X 

*Bidens pilosa X X X X 

*Cirsium vulgare   X  

*Coronopus didymus   X X 

*Gamochaeta pensylvanica   X  

*Malva parviflora    X 

*Passiflora subpeltata X  X  

*Plantago lanceolata  X X X 

*Plantago major X  X  

*Sonchus oleraceus  X X  

*Tagetes minuta X X X X 

*Verbena brasiliensis X X X X 

Acalypha glandulifolia  X   

Acalypha villicaulis  X X  

Adhatoda andromeda  X X  

Aloe boylei  X   

Aloe maculata  X X  

Aloe mudenensis X X X  

Aster bakerianus  X   

Berkheya setifera  X   

Berkheya speciosa  X X  

Boophone disticha (KZN NCMAA) X X X  

Cheilanthes eckloniana  X   

Cheilanthes sp.  X   

Cheilanthes viridis var. viridis  X   

Crabbea acaulis  X   

Crinum macowanii (KZN NCMAA)   X  

Cyrtanthus sp. (KZN NCMAA)  X   

Diclis reptans X X X  

Dierama igneum  X   

Dyschoriste burchellii  X   

Eriosema distinctum X X   

Eriosema kraussianum  X   

Eriosema preptum  X   

Gazania krebsiana  X   

Gerbera ambigua  X   

Gerbera piloselloides  X   

Gunnera perpensa   X  

Haplocarpha scaposa  X   

Helichrysum aureonitens  X   

Helichrysum aureum  X   

Helichrysum griseum  X   

Helichrysum nudifolium X X X  

Hibiscus sp.   X   

Hilliardiella hirsuta  X X  

Hypoxis argentea  X   

Hypoxis colchicifolia   X  

Hypoxis hemerocallidea X X   

Hypoxis multiceps  X   

Hypoxis rigidula X X   

Ipomoea crassipes  X   
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Scientific Name 
Natural woody 
communities 

Grassland Wetlands 
Degraded – 

including AIP 
stands 

Kniphofia sp. (KZN NCMAA)   X  

Kohautia amatymbica X X   

Ledebouria cooperi (KZN NCMAA)   X  

Ledebouria floribunda (KZN NCMAA)   X  

Ledebouria ovatifolia (KZN NCMAA)  X   

Ledebouria revoluta (KZN NCMAA) X X   

Ledebouria sp. (KZN NCMAA)  X   

Monopsis decipiens  X   

Monsonia grandifolia  X   

Pearsonia sessilifolia   X   

Pelargonium ranunculophyllum  X   

Pentanisia prunelloides  X X  

Polygala amatymbica  X   

Pteridium aquilinum X  X  

Raphionacme hirsuta  X   

Rhynchosia totta X X   

Scadoxus puniceus X X   

Sebaea sedoides var. schoenlandii  X X  

Senecio bupleuroides X X X  

Senecio deltoideus X  X  

Senecio discodregeanus  X   

Senecio polyanthemoides   X X 

Stephania abyssinica  X   

Tephrosia elongata  X   

Vigna sp.  X   

Wahlenbergia sp.  X   

Xysmalobium undulatum  X   

Zantedeschia aethiopica (KZN 
NCMAA) 

  X  

 
 

Table E3: Dominant graminoid species encountered within the study area during the field 
assessment. Alien species are indicated with an asterisk (*). Protected species are indicated in 
Bold. 

Scientific Name 
Natural woody 
communities 

Grassland Wetlands 
Degraded - 

including AIP 
stands 

*Bromus catharticus   X X 

Alloteropsis semialata X X   

Aristida junciformis  X X  

Chloris gayana  X X  

Cymbopogon caesius X X X  

Cymbopogon nardus  X   

Cynodon dactylon   X X 

Cyperus macranthus   X  

Cyperus sp.   X  

Cyperus tenax   X  

Digitaria eriantha  X X  

Digitaria tricholaenoides  X   

Eragrostis curvula  X X X 

Eragrostis racemosa  X   

Hyparrhenia hirta  X  X 
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Imperata cylindrica  X X  

Isolepis sepulcralis   X  

Kyllinga melanosperma   X  

Melinis repens  X   

Panicum maximum X  X  

Setaria megaphylla   X  

Setaria sp.    X 

Setaria sphacelata var sphacelata   X  

Setaria verticillata   X X 

Sporobolus africanus   X  

Sporobolus pyramidalis X    

Typha capensis   X  

 

Table E4: Mammal species observed during the site visit. 

SCIENTIFIC NAME  COMMON NAME STATUS 

Hystrix africaeaustralis  Porcupine LC 

Galerella sanguinea Slender Mongoose LC 

Sylvicapra grimmia  Common Duiker LC 

Lepus saxatilis Scrub Hare LC 

Cryptomys hottentotus  Southern African Mole-rat LC 

Leptailurus serval  Serval NT 

Raphicerus campestris  Steenbok LC 

Redunca arundinum  Southern Reedbuck TOPS Protected 

Orycteropus afer  Aardvark TOPS Protected 

Herpestes pulverulentus Cape Grey Mongoose LC 

Rhabdomys pumilio  Xeric Four-striped Grass Mouse LC 

Chlorocebus pygerythrus  Vervet Monkey LC 

CR= Critically Endangered, EN= Endangered, EW = Extinct in the Wild, NT = Near Threatened, VU= Vulnerable, P= Protected, DDD = Data 
Deficient - Insufficient Information; DDT = Data Deficient - Taxonomically Problematic; N/L = Not Listed; POC = Probability of Occurrence. 

Table E5: Avifaunal species observed during the site visit. 

SCIENTIFIC NAME  COMMON NAME STATUS 

Lophaetus occipitalis  Long-crested Eagle LC 

Estrilda astrild  Common waxbill LC 

Ploceus velatus Southern Masked Weaver LC 

Euplectes orix Southern Red Bishop LC 

Crithagra atrogularis Black Throated Canary LC 

Myrmecocichla formicivora Ant-eating Chat LC 

Balearica regulorum  Grey Crowned Crane EN 

Cisticola juncidis Zitting Cisticola LC 

Buteo rufofuscus  Jackal Buzzard LC 

Ardea melanocephala  Black-headed Heron LC 

Streptopelia senegalensis Laughing Dove LC 

Anas undulata Yellow-billed Duck LC 

Bubulcus ibis Cattle Egret LC 

Lagonosticta rubricata Fire Finch LC 

Lanius collaris Common Fiscal LC 
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SCIENTIFIC NAME  COMMON NAME STATUS 

Alopochen aegyptiacus Egyptian Goose LC 

Threskiornis aethiopicus Sacred Ibis LC 

Euplectes progne Long-tailed Widow Bird LC 

Cisticola fulvicapilla Neddicky LC 

Bostrychia hagedash Hadeda Ibis LC 

Elanus caeruleus Black-shouldered Kite LC 

Vanellus armatus Blacksmith Lapwing LC 

Vanellus coronatus Crowned Lapwing LC 

Macronyx capensis Cape Longclaw LC 

Motacilla capensis Cape Wagtail LC 

Colius striatus Speckled Mousebird LC 

Quelea quelea Red-billed Quelea LC 

Pternistis afer  Red-necked Spurfowl LC 

Threskiornis aethiopicus  African Sacred Ibis LC 

Streptopelia capicola Cape Turtle Dove LC 

LC = Least Concern 

Table E6: Insect species observed during the site visit. 

SCIENTIFIC NAME  COMMON NAME STATUS 

Cynthia cardui  Painted Lady LC 

Orthetrum julia  Julia Skimmer LC 

Galinthias amoena  Flower Mantids LC 

Spilostethus pandurus  Milkweed Bug LC 

Leucocelis amethystine  Amethyst Fruit Chafer NYBA 

Phymateus viridipes  Green Milkweed Locust NYBA 

Crematogaster peringueyi  Cocktail Ant NYBA 

Catacroptera cloanthe cloanthe  Pirate LC 

Phachitopis sp N/A NYBA 

Porphyronota hebreae  Marbled Fruit Chafer NYBA 

Junonia orithya Eyed Pansy LC 

Orthoctha dasycnemis N/A NYBA 

Oedaleus sp Yellow Wings NYBA 

Gastrimargus sp N/A NYBA 

Acrida acuminata Common Stick Grasshopper NYBA 

Truxaloides sp N/A NYBA 

Pyrgomantis rhodesica Grass Mantid NYBA 

Junonia oenone Blue Pansy LC 

Junonia hierta Yellow Pansy LC 

Eurema brigitta Broad-bordered Grass Yellow LC 

Belenois aurota Brown-veined White LC 

Papilio demodocus Citrus Swallowtail LC 

Danaus chrysippus African Monarch LC 

N/L = Not Listed 
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Table E7: Arachnids species observed during the site visit. 

SCIENTIFIC NAME  COMMON NAME STATUS 

Family Lycosidae Wolf Spiders NYBA 

Thomisus australis  Flower Crab Spider NYBA 

N/L = Not Listed 

 



SAS 219215: Biodiversity Assessment March 2020 

 

 
117 

APPENDIX F: Floral SCC 

Floral Species of Conservation Concern (SCC) that were assessed for the study area are 

listed within the tables below: 

 

Table F1: List of Red Listed plant species for the study area and surrounding areas (Figure F1), 

as obtained from the Botanical Database of Southern Africa (BODATSA). The calculated POC 

and IUCN status of each species is also represented. 

Family 
Scientific 
Name 

Habitat and range description IUCN 
POC 
(%) 

Legal requirements: 
A person may not carry out a restricted activity involving a specimen of a listed threatened or protected species 

without a permit issued in terms of Chapter 7 of NEMBA. 

Acanthaceae 
Thunbergia 
venosa 

Major habitats: Grassland, Savanna. 
Description: Grassland or wooded grassland. 
Range: Richmond to Inanda, northwards to Weenen and Estcourt. 
A sparsely distributed species, known from 12 herbarium 
collections. No recorded threats. 

➢ Suitable habitat available in the grasslands found in spoil 
sites 1, 2 and 3. 

Rare 60 

Amaryllidaceae 
Nerine 
pancratioides 

Major habitats: Grassland 
Description: Wetlands and streambanks in high-lying areas. 
Range: Giant's Castle to Greytown and Kokstad. 

➢ Suitable habitat available in the watercourse found in 
Option 6. 

NT 60 

Amaryllidaceae 
Haemanthus 
deformis 

Major system: Terrestrial.  
Range: Umtata to Durban. 

The species is generally only found in forest patches close to the 
coast, but have been recorded further inland, and is never 
abundant - there will often only be 5-15 plants in a subpopulation 
(N.R. Crouch, pers. comm., 2008). 

➢ Suitable habitat available within the forest vegetation 
community in Option 1. 

VU 60 

Apocynaceae 
Asclepias 
concinna 

Description: Montane grassland, in annually burnt grassland, 
900-1500 m. 
Range: KwaZulu-Natal Midlands to Maclear. 
A very rare species, with only three, possibly four, small, isolated 
remaining subpopulations. The largest subpopulation consists of 
about 50 mature individuals, and the population numbers fewer 
than 200 mature individuals, and continue to decline due to 
ongoing habitat loss and degradation. 

CR 33 

Apocynaceae 
Asclepias 
woodii 

Major habitats: Grassland, Savanna 
Description: Midlands Mistbelt Grassland, in unburnt areas, 600-
1400 m. 
Range: KwaZulu-Natal Midlands to Zululand. 

NT 40 

Apocynaceae 
Brachystelma 
gerrardii 

Description: Open grassland, 400-1800 m. 
Range: KwaZulu-Natal, Waterberg, Wolkberg and Swaziland. 

EN 55 

Apocynaceae 
Brachystelma 
petraeum 

Major system: Terrestrial. Description: Moist grassland, in 
humus pockets in crevices of large, flat rock surfaces and flat, 
damp basal gravel. 
Range: KwaZulu-Natal Midlands and Drakensberg foothills. 
Known from three locations and potentially threatened by 
competition from invasive alien pines and habitat degradation due 
to overgrazing. 

VU 33 
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Apocynaceae 
Woodia 
verruculosa 

Major habitats: Ngongoni Veld, Midlands Mistbelt Grassland, 
Southern KwaZulu-Natal Moist Grassland, KwaZulu-Natal 
Hinterland Thornveld 
Description: Mistbelt and Ngongoni grassland, 800-1300 m. 
Range: KwaZulu-Natal Midlands, Howick to Ixopo. 
A range-restricted species, known to remain at around eight or nine 
locations, and declining due to ongoing habitat loss and 
degradation. 

➢ Suitable habitat available in the grasslands found in spoil 
sites 1, 2, 3, 5 and 6. 

VU 73 

Asphodelaceae 
Aloe 
kniphofioides 

Habitat description: Montane grassland.  
Range: High altitude grasslands of Mpumalanga, KwaZulu-Natal 
and north-eastern Eastern Cape. 

➢ Suitable habitat available within the grassland sections 
within spoil sites 1, 2, 3 and 6. 

VU 67 

Asteraceae 
Cineraria 
atriplicifolia 

Major habitats: Ngongoni Veld, Eastern Valley Bushveld 
Description: Grassland, open dry thornveld, or sometimes at the 
edges of thicket or forest or below steep cliffs in river valleys, 30-
800 m. 

VU 40 

Asteraceae 
Gerbera 
aurantiaca 

Habitat description: Mistbelt grassland, well-drained doleritic 
areas 
Range: KwaZulu-Natal Midlands, Carolina and Badplaas. 

➢ Suitable habitat available in the grasslands found in spoil 
sites 1, 2 and 3. 

EN 60 

Asteraceae 
Senecio 
dregeanus 

Habitat Description: Open grasslands, often on sandstone 
plateaus but also recorded from moister mistbelt grassland, 0-1200 
m. 
Range: KwaZulu-Natal Midlands and southern KwaZulu-Natal 
coastal areas, from Greytown to Umdoni Park. 
It probably occurs at less than 10 locations, based on herbarium 
records and habitat maps. At least 67% of its grassland habitat has 
been transformed, and all remaining subpopulations are on small 
habitat fragments that are subject to ongoing degradation as a 
result of frequent fires, overgrazing, subsistence agriculture and 
the effects of fragmentation. 

➢ Suitable habitat available within the grassland vegetation 
communities in spoil sites 1 and 6. 

VU 60 

Hyacinthaceae 
Merwilla 
plumbea 

Description: Montane mistbelt and Ngongoni grassland, rocky 
areas on steep, well drained slopes. 300-2500 m. 
Range: Widespread in eastern half of South Africa. Also in 
Swaziland and Lesotho. 

➢ Found on site within the grassland communities in spoil 
site 1. 

NT 100 

Iridaceae 
Dierama 
pallidum 

Major habitats: Ngongoni Veld, KwaZulu-Natal Sandstone 
Sourveld, Midlands Mistbelt Grassland 
Description: Open grassland on stony slopes, 300-900 m. 
Range: Pietermaritzburg to Durban and Valley of a Thousand Hills. 

➢ Suitable habitat available in the grasslands found in spoil 
sites 1, 2, 3 and 6. 

VU 73 

Iridaceae 
Moraea 
hiemalis 

Description: Open mistbelt and moist grasslands. 
Range: KwaZulu-Natal Midlands between Pietermaritzburg, 
Richmond and Kamberg. 
A range-restricted species, remaining at between five and 10 
locations, and declining due to ongoing habitat loss and 
degradation. 

➢ Suitable habitat available in the grasslands found in spoil 
sites 1 and 3. 

VU 60 

Lauraceae Ocotea bullata 
Habitat description: High, cool, evergreen Afromontane forests 
(Scarp Forest).  

EN 73 
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Range: Widespread in South Africa from the Cape Peninsula to 
the Wolkberg Mountains in Limpopo. 

➢ Suitable habitat available within the forest vegetation 
community in spoil sites 1. 

Ranunculaceae 
Anemone 
fanninii 

Description: Moist depressions near streams and along drainage 
lines and seeps, generally on east-facing slopes from the coast to 
2100 m. 
Range: Eastern Cape, KwaZulu-Natal and Free State 
Drakensberg Mountains and also Lesotho. 

➢ Suitable habitat available within the watercourse 
vegetation community in spoil sites 6. 

NT 60 

Rosaceae Prunus africana 

Habitat description: Evergreen forests near the coast, inland 
mistbelt forests and afromontane forests up to 2100 m. 
Range: Widespread in Africa from the southern Cape, through 
KwaZulu-Natal, Swaziland and northwards into Zimbabwe and 
central Africa and the islands of Madagascar and Comoros. 

VU 60 

Rubiaceae Alberta magna 

Habitat description: Evergreen bush and forest margins, and 
wooded ravines, usually near streams or on moist soils in drainage 
lines, from the coast up to 1300 m. 
Range: Lusikisiki to Nkandla, and Ngome 

➢ Suitable habitat available within the forest vegetation 
community in spoil sites 1. 

NT 60 

Scrophulariaceae 
Zaluzianskya 
pilosa 

Description: Rocky grassland. 
Range: KwaZulu-Natal Midlands, Nkandla and Vryheid. One 
record from the Wolkberg in Limpopo. 
A widespread, disjunct distribution and morphological variation 
point to probable taxonomic problems within this species concept. 
If taxonomy were to be resolved to indicate that this species is 
endemic to KwaZulu-Natal, the assessment would be VU or EN. 

DD 55 

Scrophulariaceae 
Selago 
longiflora 

Description: Mistbelt grassland, in scrubby forest margins, 900-
1500 m. 
Range: Cunningham's Castle above Byrne Valley, elsewhere in 
the Richmond and Mpendle districts. 
A restricted range species, known from one location, but up to five 
other subpopulations might remain if suitable, untransformed 
habitat still exists in the vicinity of locations of old herbarium 
records. Forestry plantations and agriculture are causing ongoing 
destruction of habitat. 
Suitable habitat available within the grassland vegetation 
communities in spoil sites 1 and 6 and potentially Option 2. 

EN 60 

 

 
Figure F1: Search area defined on the Botanical Database of Southern Africa (BODATSA) to 
retrieve botanical records of species occurring within the vicinity of the study area.   
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Table F2: Protected plant species for the KwaZulu Natal Province, as per Schedule 6 and 7 of the 

KwaZulu Natal Nature Conservation Management Amendment Act, 1999 (Act No 5 of 1999). Information 

on species ecology and distribution obtained from the Red List of South African Plants 

(http://redlist.sanbi.org/index.php). 

SCIENTIFIC NAME 
COMMON 
NAME 

ECOLOGY & DISTRIBUTION / RANGE IUCN STATUS 
POC 
(%) 

SIXTH SCHEDULE: SPECIALLY PROTECTED INDIGENOUS PLANTS 

Encephalartos 
cerinus 

Cerinus Cycad 
Habitat description: Dry, hot, east-facing cliffs in rocky 
grassland. 
Range: Central KwaZulu-Natal. 

CR 0 

Ocotea bullata Black Stinkwood 

Habitat description: High, cool, evergreen Afromontane 
forests (Scarp Forest).  
Range: Widespread in South Africa from the Cape 
Peninsula to the Wolkberg Mountains in Limpopo. 
 

➢ Suitable habitat available within the forest 
vegetation community in Option 1. 

EN 73 

Warburgia salutaris 
Pepperbark 
Tree 

Habitat description: Variable, including coastal, riverine, 
dune and montane forest as well as open woodland and 
thickets.  
Range: North-eastern KwaZulu-Natal, Mpumalanga and 
Limpopo Province. Also occurs in Swaziland, 
Mozambique and Zimbabwe and Malawi. 

EN 33 

SEVENTH SCHEDULE: PROTECTED INDIGENOUS PLANTS 

Alberta magna 
Natal Flame 
Bush 

Habitat description: Evergreen bush and forest margins, 
and wooded ravines, usually near streams or on moist 
soils in drainage lines, from the coast up to 1300 m. 
Range: Lusikisiki to Nkandla, and Ngome 
 

➢ Suitable habitat available within the forest 
vegetation community in Option 1. 

NT 60 

Albizia suluensis 
Zulu False-
Thorn 

Habitat description: Scarp forest, riverine thicket and 
open woodland, often along streams, usually along the 
upper altitudinal perimeter and on steep slopes.  
Range: Hlabisa to Hluhluwe 

EN 33 

Aloe saundersiae Grass Aloe 

Habitat description Mistbelt grassland, on cool, shady, 
south-facing slopes of granite outcrops, often in crevices 
and pockets of soil with moss.  
Range: Nkandla 

CR 40 

Aloe cooperi Grass Aloe 

Habitat description: Occupies a wide variety of habitats 
in grasslands, from marshy areas to dry and well-drained, 
often wedges in shallow pockets among rocks, but also on 
hillsides in open grasslands.  
Range: Widespread across KwaZulu-Natal, Mpumalanga 
Highveld to Wolkberg Mountains in Limpopo Province. 
Also, in Swaziland. 
 

➢ Suitable habitat available within the forest and 
grassland vegetation communities in Option 1, 
2, 3 and 6. 

LC 80 

Aristaloe aristata 
(Aloe aristata) 

Grass Aloe 

Habitat description: Variable. In the Karoo found in hot, 
dry sandy areas, but elsewhere in the range it also occurs 
in deep shade in riverine forest, as well as open montane 
grasslands in Lesotho and adjacent areas. (Grassland).  
Range: Widespread in South Africa and Lesotho, from the 
eastern Karoo eastwards through the interior of the 
Eastern Cape, across Lesotho and adjacent areas in 
KwaZulu-Natal and the Free State. 
 

LC 73 

http://redlist.sanbi.org/index.php
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SCIENTIFIC NAME 
COMMON 
NAME 

ECOLOGY & DISTRIBUTION / RANGE IUCN STATUS 
POC 
(%) 

➢ Suitable habitat available within the riparian 
vegetation of Option 1 and the hillslope 
grasslands in spoil sites 1, 2 and 6. 

Aloe minima (Aloe 
parviflora) 

Grass Aloe 

Habitat description: Open montane grasslands. Occurs 
on fairly heavy soils with loose stones. 
Range: Widespread across KwaZulu-Natal and high-lying 
areas of eastern Mpumalanga as far north as the Blyde 
River Canyon. It also occurs in Swaziland. 
 

➢ Suitable habitat available within the rocky 
grassland sections along the slopes of Option 1, 
2, 3 and 6. 

LC 60 

Aloe modesta Grass Aloe 

Habitat description: Montane grassland, 1600-2000m.  
Range: Dullstroom and Wakkerstroom districts in 
Mpumalanga and also possibly occurs near Vryheid in 
KwaZulu-Natal. 

VU 0 

Aloe inconspicua Grass Aloe 

Habitat description: Transition between grassland and 
valley bushveld, mostly in short grassland, generally on 
gently sloping ground beside large hills and in hilly 
thornveld.  
Range: Bushman's River Valley, near Estcourt. 

EN 0 

Aloe kniphofioides Grass Aloe 

Habitat description: Montane grassland.  
Range: High altitude grasslands of Mpumalanga, 
KwaZulu-Natal and north-eastern Eastern Cape. 
 

➢ Suitable habitat available within the grassland 
sections within Option 1, 2, 3 and 6. 

VU 67 

Aloe myriacantha Grass Aloe 

Habitat description: Grows among rocks in short 
grassland, occurs from near sea level up to 1600 m 
(Grassland, Savanna).  
Range: In South Africa formerly known only from the 
Eastern Cape between Grahamstown and the Kei River 
mouth and the Maputaland area in far northern KwaZulu-
Natal (Reynolds 1969). However, this rather 
inconspicuous grass aloe may have been overlooked, as 
more recent collections in the Mkambati Nature Reserve 
(Glen and Hardy 2000), the Maclear district (Bester, S.P. 
458, 19-3-1993, NH) and Little Noodsberg (Hilliard, O.M. 
and Burtt, B.L. 15485 12-2-1982, PRE) indicate that the 
distribution is probably continuous along the Eastern Cape 
and KwaZulu-Natal coast between Kei Mouth and 
Richards Bay, and that it also occurs much further inland 
to the foothills of the Drakensberg. 

LC 13 

Aloe thraskii Dune Aloe 

Habitat description: Dense coastal bush on dunes from 
the beach margin to a few hundred metres inland, but no 
further than the top of the first sea-facing slope.  
Range: aMatikulu to Port St Johns 

NT 0 

Atalaya natalensis 
Natal Krantz 
Ash 

Habitat description: Scarp forest. Occurs in rocky areas 
on steep slopes or groves where there is less competition 
for light from taller overstorey trees (Forest). 
Range: Eastern Cape coast from The Haven to 
Umtamvuna, and Ngoye, Nkandla and Ngome forests in 
KwaZulu-Natal. 

NT 40 

Avicennia marina White Mangrove 

Habitat description: Intertidal zone mudflats and sandy 
shores, and estuaries and tidal riverbanks with brackish 
water. It is a common and often dominant constituent of 
mangrove swamps (usually the inland fringes of mangrove 

LC 0 
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SCIENTIFIC NAME 
COMMON 
NAME 

ECOLOGY & DISTRIBUTION / RANGE IUCN STATUS 
POC 
(%) 

associations) and is also a pioneer of new mud banks. 
(Forest).  
Range: Widespread in estuaries along the east coast of 
South Africa from Chalumna to Kosi Bay.  

Barringtonia 
racemosa 

Brackwater 
Mangrove 

Habitat description: Streamsides, freshwater swamps 
and less saline areas of coastal mangrove swamps. 
Range: Coastal areas of eastern Africa, extending as far 
south as Pondoland, on the border between KwaZulu-
Natal and the Eastern Cape. It extends to India, Thailand, 
northern Australia and islands of the south Pacific. 

LC 0 

Bowkeria citrina 
Yellow Shell-
flower Bush 

Habitat description: Forest margins and cliff edges on 
cool slopes, 1400-1800 m. 
Range: Southern Mpumalanga and northern KwaZulu-
Natal between Groenvlei, Wakkerstroom and Luneburg 

Rare 0 

Breonadia salicina Matumi 
Habitat description: Terrestrial 
Range: KwaZulu-Natal, Limpopo, Mpumalanga 

LC 33 

Bruguiera 
gymnorrhiza 

Black Mangrove 

Habitat description Evergreen woodlands and thickets 
along the intertidal mud-flats of sheltered shores, 
estuaries and inlets, mainly towards the seaward side of 
mangrove formation. 
Range: Widespread along the east coast of South Africa 
from the Nahoon to Kosi Bay.  

LC 0 

Curtisia dentata Assegaaiboom 

Habitat description: Evergreen forest from coast to 1800 
m (Forest). 
Range: Cape Peninsula to the Zimbabwe-Mozambique 
highlands. 

NT 40 

Euphorbia 
bupleurifolia 

Cycad Spurge 

Habitat description: Open grassland, usually in shallow 
soils with a thin cover of grass. 
Range: Grahamstown to Pietermaritzburg. 
 

➢ Potential suitable habitat available in the 
grasslands found in spoil sites 1, 2, 3 and 6. 

LC 73 

Euphorbia flanaganii 
(Euphorbia 
franksiae; 
Euphorbia woodii) 

Vingerpol 
Habitat description: Coastal grasslands and low dune 
bush, mainly on sandstones, 40-800 m. 
Range: KwaZulu-Natal south coast to Port Alfred. 

VU 0 

Euphorbia 
gerstneriana 
(Euphorbia 
franksiae var. 
zuluensis) 

N/A 
Habitat description: Savanna and coastal grassland, 
100-800m (KwaZulu-Natal Hinterland Thornveld) 
Range: Port Shepstone to Mahlabatin 

VU 13 

Ficus bizanae Pondo Fig 
Habitat description: Terrestrial 
Range: Eastern Cape, KwaZulu-Natal 

LC 40 

Ficus trichopoda Swamp Fig 

Habitat description: As the common name swamp fig 
suggests, the natural habitat is in swamps and swamp 
forests, not usually away from permanent water. It grows 
naturally from the northern coast of KwaZulu-Natal into 
Mozambique extending northwards. 
Range: KwaZulu-Natal 

LC 0 

Gerbera aurantiaca Hilton daisy 

Habitat description: Mistbelt grassland, well-drained 
doleritic areas 
Range: KwaZulu-Natal Midlands, Carolina and Badplaas. 

➢ Suitable habitat available in the grasslands 
found in spoil sites 1, 2 and 3. 

EN 60 

Hibiscus tiliaceus Lagoon Hibiscus 
Habitat description: H. tiliaceus occurs along the coast 
from the Eastern Cape to Zululand and extends into the 
tropics where it is widespread along the seashore on 

LC 0 
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SCIENTIFIC NAME 
COMMON 
NAME 

ECOLOGY & DISTRIBUTION / RANGE IUCN STATUS 
POC 
(%) 

margins of watercourses or in tidal-zone thickets. It fringes 
estuaries and coastal areas along rivers and lagoons. 
Range: Eastern Cape, KwaZulu-Natal 

Hydrostachys 
polymorpha 

Waterfall Flower 
Habitat description: Grows on submerged rocks in clear, 
fast-flowing perennial streams, rapids and waterfalls. 
Range: Several rivers in the KwaZulu-Natal Midlands.  

VU 0 

Impatiens 
flanaganiae 

Giant Wild 
Balsam 

Habitat description: Scarp forest, in leaf litter among 
large boulders near the base of waterfalls in deep, moist, 
shaded sandstone gorges. 
Range: Pondoland and southern KwaZulu-Natal.  

VU 0 

Lumnitzera 
racemosa 

Tonga 
Mangrove 

Habitat description: Mangrove swamps, usually on the 
landward side. 
Range: Occurs only in Kosi Bay. A globally widespread 
species also occurring from Kenya to South Africa, 
Madagascar, tropical Asia, Northern Australia and 
Polynesia. 

EN 0 

Mimusops caffra 
Coastal Red 
Milkwood 

Habitat description: Its natural habitat is dune forest from 
the high tide mark in KwaZulu-Natal and the former 
Transkei region. 
Range: Eastern Cape, KwaZulu-Natal. 

LC 0 

Philenoptera 
sutherlandii 
(Millettia 
sutherlandii) 

Giant 
Umzimbeet 

Habitat description: Terrestrial 
Range: Eastern Cape, KwaZulu-Natal. 

LC 40 

Millettia grandis Umzimbeet 

Habitat description: a restricted, disjunct distribution in 
Kwa-Zulu Natal and the Eastern Cape. It is most common 
in Pondoland. 
Range: Eastern Cape, KwaZulu-Natal. 

LC 40 

Newtonia 
hildebrandii 

Lebombo Wattle 
Habitat description: Sand Forest. 
Range: In South Africa restricted to Maputaland, northern 
KwaZulu-Natal, but is widespread in southern Africa. 

LC 0 

Oxyanthus 
pyriformis 

Natal Loquat 

Habitat description: It thrives in areas of deep shade in 
warm, frost-free, moist areas around Durban in KwaZulu-
Natal, and the Gwalaweni and Ngoye forests in Zululand. 
Range: KwaZulu-Natal 

LC 0 

Prionium serratum Palmiet 

Habitat description: An aquatic or semi-aquatic plant 
growing in marshy coastal areas, and along rivers 
Range: Western and Eastern Cape as far as 
Grahamstown and from Port St Johns to southern 
KwaZulu-Natal. 

LC 0 

Prunus africana Red Stinkwood 

Habitat description: Evergreen forests near the coast, 
inland mistbelt forests and afromontane forests up to 2100 
m. 
Range: Widespread in Africa from the southern Cape, 
through KwaZulu-Natal, Swaziland and northwards into 
Zimbabwe and central Africa and the islands of 
Madagascar and Comoros. 

VU 60 

Pseudosalacia 
streyi 

Rock Lemon 

Habitat description: Scarp forest on sandstone along 
rocky stream banks in river gorges, sometimes extending 
to forest margins, 50-200 m. 
Range: Pondoland, Izotsha River to Mtentu River 

EN 13 

Raphia australis Raphia Palm 
Habitat description: Swamp forest, on seasonally 
inundated coastal dunes.  
Range: Kosi Bay and Mozambique. 

VU 0 

Brunia trigyna 
(Raspalia trigyna) 

Raspalia 

Habitat description: Pondoland, grassland on 
sandstone, seasonally moist areas in open grassland 
along stream banks, generally in sites protected from fire, 
350-450 m 

CR 13 
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COMMON 
NAME 

ECOLOGY & DISTRIBUTION / RANGE IUCN STATUS 
POC 
(%) 

Range: Formerly from Murchison district to Magwa Gorge, 
now only Umtamvuna Nature Reserve and Mkambati. 

Rhizophora 
mucronata 

Red Mangrove 

Habitat description: Evergreen woodlands and thickets 
along the intertidal mud-flats of sheltered shores, 
estuaries and inlets, mainly in the seaward side of the 
mangrove formation. 
Range: In South Africa this species occurs from Nahoon 
to Kosi Bay. It is globally widespread, also occurring along 
the western shores of the Pacific Ocean, Ryukyu Island, 
Micronesia, Melanesia, northern coast of Australia, 
Polynesia and the Indian Ocean; along the East African 
shores from near Massawa in the Red Sea to South Africa. 

LC 0 

Rhynchocalyx 
lawsonioides 

Natal Privet 

Habitat description: Pondoland scarp forest, in upper 
margins of forests above deep river gorges and along the 
margins of kloof forests (Forest). 
Range: Oribi Gorge to Port St Johns. 

NT 0 

Sandersonia 
aurantiaca 

Christmas Bells 

Habitat description: Cool, moist slopes with minimal 
herbivory and fire, 200-1800 m. 
Range: Northern KwaZulu-Natal to East London, also in 
Swaziland. 

LC 55 

Sideroxylon inerme White Milkwood 

Habitat description: This species is commonly found in 
dune forests, almost always in coastal woodlands and also 
in littoral forests (forests along the sea shore). It also 
occurs further inland in Zimbabwe and Gauteng. 
Range: Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, Western Cape 

LC 55 

Siphonochilus 
aethiopicus 

Wild Ginger 

Habitat description: Tall open or closed woodland, 
wooded grassland or bushveld. 
Range: Sporadically from the Letaba catchment in the 
Limpopo Lowveld to Swaziland. Extinct in KwaZulu-
Natal. Widespread elsewhere in Africa. 

CR 0 

Stangeria eriopus Stangeria 
Habitat description: Scarp and coastal forest, Ngongoni 
and coastal grassland. 
Range: Bathurst to southern Mozambique. 

VU 40 

Syzygium 
pondoense 

Pondo 
Waterwood 

Habitat description: Pondoland scarp forest. Rocky 
islands and sandbanks in streams, restricted to Msikaba 
Formation Sandstone, 20-200 m. 
Range: From Umtamvuna to Mlambomkulu Rivers. 

Rare 0 

Syzygium legatii 
Mountain 
Waterberry 

Habitat description: This tree is common in mist-belt 
mountain slopes and in the Soutpansberg (Soutpansberg 
Mountains or “Salt Pan Mountain”. This range runs for 
about 100km roughly east west in Northern Limpopo 
Province). Plants also occur in southern Swaziland and 
northwards into tropical Africa. It is often found in rocky, 
grassed quartzite ridges between 1 000-1 800m. It grows 
on islands in riverbeds, which may be submerged during 
flooding. 
Range: KwaZulu-Natal 

LC 13 

Todea Barbara False Fern Tree 
Habitat description: Terrestrial 
Range: Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, Northern Cape, Western Cape 

LC 13 
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Table F2: Protected plant genera and families for the KwaZulu Natal Province, as per Schedule 6 and 

7 of the KwaZulu Natal Nature Conservation Management Amendment Act, 1999 (Act No 5 of 1999). 

Highlighted cells are of those species that were recorded on site. 

Protected Genus 

Bersama spp. White Ash Trees 

Brachystelma spp. Brachystelmas 

Cassipourea spp. Onionwood Trees 

Ceropegia spp. Ceropegias 

Catha spp.  

Cyathea spp. Tree ferns 

Drosera spp. Sundews 

Encephalartos spp. Cycads 

Erica spp. Ericas 

Eugenia spp. Myrtles 

Gasteria spp. Gasterias 

Gladiolus spp. Gladiolii 

Haworthia spp. Haworthias 

Huernia spp. Succulent Asclepiads 

Kniphofia spp Red Hot Pokers 

Microsporium spp Climbing Ferns 

Podocarpus spp. Yellowwood Trees 

Selicornia spp Salt Marsh and Mangrove Herbs 

Sarcoconia spp Salt Marsh and Mangrove species 

Scaevola spp.  

Scilla spp. Blue Squills 

Stapelia spp. Succulent Asclepiads 

Amaryllidaceae All members 

Hyacinthaceae All species 

Lauraceae All species not in the Wild quince and stinkwood trees (except Ocotea bullata – listed in sixth schedule) 

Orchidaceae All Species 

Proteaceae Proteas, Faureas, Leucospermums and Leucodendrons 
CR= Critically Endangered, EN= Endangered, NT = Near Threatened, VU= Vulnerable, P= Least Concern, POC = Probability of Occurrence 
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Table F4: NFA plant list for species with a known distribution range falling within the study area14. 

SCIENTIFIC NAME HABITAT & DISTRIBUTION15 & 16 
NATIONAL 
RED LIST 
STATUS 

POC 
(%) 

Boscia albitrunca 

Habitat mainly includes dry, open woodland and bushveld, mostly in hot, arid, 
semi-desert areas, often on termitaria. The vast distribution range covers 
Botswana, Limpopo, Gauteng, North-West, Swaziland, the Free State, 
Northern Cape and KwaZulu-Natal. It also extends into Zambia, Zimbabwe 
and Mozambique. 

LC 13 

Curtissia dentata 

Grows in most of the forests in southern Africa and Swaziland, from sea level 
to 1 800 m. It ranges from the Cape Peninsula through the forest patches of 
the eastern Western Cape to the forests of the Knysna region, the Eastern 
Cape, KwaZulu-Natal, Mpumalanga, Limpopo and Swaziland. In the forest it 
is usually found in climax forest and grows into a tall tree with a clean, 
unbuttressed bole. It also grows on grassy mountain slopes and in coastal 
scrub forest where it is a small bushy tree. 

NT 40 

Encephalartos 
species 

In forests, mountains occurring on krantzes and in rocky valleys, sometimes 
fringing and hillsides 

CE / Rare 13 

Newtonia 
hildebrandtii var. 
hildebrandtii 

Description: Sand Forest. 
Range: In South Africa restricted to Maputaland, northern KwaZulu-Natal, but 
is widespread in southern Africa including Swaziland, Mozambique, 
Zimbabwe, Tanzania, Zambia and Kenya. 

LC 0 

Ocotea bullata 
Ocotea bullata occurs naturally in most of the high forests of South Africa, from 
the kloofs of Table Mountain to the mountain forests of Limpopo, and it is at 
its best in the Knysna forests. 

EN 73 

Pittosporum 
viridiflorum 

Major system: Terrestrial 
Provincial distribution: Eastern Cape, Free State, Gauteng, KwaZulu-Natal, 
Limpopo, Mpumalanga, North West, Western Cape 

LC 100 

Podocarpus 
falcatus 

Provincial distribution: Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, Western Cape 
Found in Mistbelt forest, scarp forest, afrotemperate forest and coastal forest. 

LC 40 

Podocarpus 
henkelii 

Podocarpus henkelii is found from the former Transkei in the Eastern Cape to 
KwaZulu-Natal. It is most abundant in moist inland forest, locally common in 
montane forest of the Northern KwaZulu-Natal Drakensberg. The largest 
concentrations of Podocarpus henkelii are found in areas between Mt Ayliff, 
Kokstad and Harding. 

LC 40 

Podocarpus 
latifolius 

Provincial distribution: Eastern Cape, KwaZulu-Natal, Limpopo, 
Mpumalanga, Western Cape 
Found in Mistbelt forest, scarp forest, riverine forest, afrotemperate forest and 
coastal forest. Also grows on exposed mountain sides and in bush clumps on 
rocky outcrops. 

LC 40 

Prunus africana 

Range: Widespread in Africa from the southern Cape, through KwaZulu-Natal, 
Swaziland and northwards into Zimbabwe and central Africa and the islands 
of Madagascar and Comoros. 
Description: Evergreen forests near the coast, inland mistbelt forests and 
afromontane forests up to 2100 m. 

VU 60 

Sclerocarya birrea 
subsp. caffra 

The Marula is widespread in Africa from Ethiopia in the north to KwaZulu-Natal 
in the south. In South Africa it is more dominant in the Baphalaborwa area in 
Limpopo. It occurs naturally in various types of woodland, on sandy soil or 
occasionally sandy loam. 

LC 13 

CR= Critically Endangered, EN= Endangered, EW = Extinct in the Wild, NT = Near Threatened, VU= Vulnerable, P= Protected, POC = 
Probability of Occurrence  

 

14 https://www.thetreeapp.co.za/team/  
15 http://pza.sanbi.org/  
16 http://redlist.sanbi.org/index.php  

https://www.thetreeapp.co.za/team/
http://pza.sanbi.org/
http://redlist.sanbi.org/index.php
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APPENDIX G: Faunal SCC 

Faunal Species of Conservation Concern 

Table G1: Specially protected indigenous animals listed in the fourth Schedule of the KwaZulu-Natal Nature 

Conservation Management Act (Act No 5 of 1999) 

SCIENTIFIC NAME COMMON NAME IUCN STATUS 

FOURTH SCHEDULE: SPECIALLY PROTECTED INDIGENOUS ANIMALS 

Mammals 

Amblysomus marleyi Marley’s golden mole EN 

Aonyx capensis Clawless otter NT 

Chaerephon ansorgei Ansorge’s free tailed bat LC 

Chrysospalax villosus Rough haired golden mole VU 

Cloeotis percivali Short eared trident bat LC 

Diceros bicornis Black rhinoceros CR 

Felis lybica African wildcat LC 

Leptailurus serval Serval LC 

Hydrictis maculicollis Spotted necked otter NT 

Lycaon pictus Wild dog EN 

Smutsia temminickii Pangolin VU 

Mellivora capensis Honey Badger LC 

Neotragus moschatus Suni LC 

Orycteropus afer Antbear (Aardvark) LC 

Otomops martiensseni Large eared free tailed bat NT 

Ourebia Oribi LC 

Poecilogale albinucha Striped weasel LC 

Proteles cristatus Aardwolf LC 

Scotoecus albofuscus Thomas’s house bat DD 

Birds 

All Pelecanus species all Pelicans L/C* 

Botaurus stellaris Bittern LC 

Bucorvus leadbeateri Ground hornbill VU 

Buphagidae: all species all Oxpeckers LC* 

Ciconiidae: all species all Storks LC* 

Columba delegorguei Delegorgue’s pigeon LC 

Geronticus calvus Bald ibis VU 

Gruidae: all species all Cranes VU/EN* 

Gypaetus barbatus Bearded vulture NT 

Gypohierax angolensis Palmnut vulture LC 

Gyps africanus White-backed vulture CR 

Gyps coprotheres Cape vulture EN 

Hirundo atrocaerulea Blue swallow VU 

Heteromirafra ruddi Rudd’s lark EN 

Necrosyrtes monachus Hooded vulture CR 
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SCIENTIFIC NAME COMMON NAME IUCN STATUS 

Neotis denhami Denhams’s bustard NT 

Poicephalus robustus Cape parrot VU 

Polemaetus bellicosus Martial eagle VU 

Sarothrura ayresi White-winged flufftail CR 

Scotopelia peli Pel’s fishing owl LC 

Spermestes fringilloides Pied mannikin LC 

Stactolaema olivacea Green barbet LC 

Terathopius ecaudatus Bateleur NT 

Torgos tracheliotus Lappetfaced vulture EN 

Trigonoceps occipitalis White-headed vulture CR 

Zoothera guttata Spotted thrush EN 

Reptiles 

All Bradypodion species all dwarf Chamaeleon’s LC/NT/EN* 

Bitis gabonica Gaboon viper NYBA 

Smaug giganteus Giant sungazer VU 

Cryptoblepharus boutonii Bouton’s coral rag skink NYBA 

Dermochelys coriacea Leatherback turtle VU 

Pelusios castanoides Yellow bellied terrapin LC 

Pelusios rhodesianus Black bellied terrapin LC 

Pseudocordylus langi Lang’s crag lizard LC 

Pseudocordylus spinosus Spiny crag lizard LC 

Python natalensis (Python sebae) African rock python NYBA 

Scelotes guentheri Gunther’s burrowing skink EX 

Tetradactylus breyeri Breyer’s longtailed seps LC 

Amphibians 

Anhydrophryne ngongoniensis Mist belt chirping frog EN 

Cacosternum poyntoni Poynton’s caco DD 

Hyperolius pickersgilli Pickersgill’s reed frog EN 

Leptopelis xenodactylus Long toed tree frog EN 

Butterflies and Moths 

Callioratis maillari Millar’s tiger mouth NYBA 

Durbania amalosa albescens Amakosa rocksitter NYBA 

Poecilmitis orientalis Eastern opal VU 

Lepidocrysops ketsi leucomacula White blotched ketsi blue NYBA 

Lolaus lulua White spotted sapphire VU 

Orahrysops ariadne Karkloof blue NYBA 

Ornipholidotos peucetia pennington Pennington’s white mimic LC 

Stygionympha wichgrafi grisea Greyish wichfraf’s brown NYBA 

Dragonflies 

Pseudagrion umsingaziense Umsingazi sprite NYBA 

Syncordulia gracilis Yellow synordulia VU 

Urothemis Luciana St Lucia basker NT 

Fruit Chafers 
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SCIENTIFIC NAME COMMON NAME IUCN STATUS 

Acrothyrea rufofemorata N/A NYBA 

Elsphinis pumila N/A NYBA 

Eudicella trimeni N/A NYBA 

Ichnestoma nasula N/A NYBA 

Lamellothyrea descarpentriesi N/A NYBA 

Molluscs 

Laevicaulis haroldi N/A EN 

Onycophorans 

Opisthopatus roseus N/A CR 

CR = Critically Endangered, EN = Endangered, VU = Vulnerable; NE = Not Evaluated 
 

Table G2: Protected indigenous animals listed in the fifth Schedule of the KwaZulu-Natal Nature 

Conservation Management Act (Act No 5 of 1999) 

SCIENTIFIC NAME COMMON NAME IUCN STATUS 

FIFTH SCHEDULE: PROTECTED INDIGENOUS ANIMALS 

Mammals 

Acinonyx jubatus Cheetah VU 

Alcelaphus buselaphus Red hartebeest LC 

Neoromicia rendalli Rendall’s serotine bat LC 

Cephalophus natalensis Red duiker LC 

Ceratotherium simum White rhinoceros NT 

Cercopithecus mitis Samango monkey LC 

Glauconycteris variegata Butterfly bat LC 

Chlorotalpa sclateri Sclater’s golden mole LC 

Civettictis civetta Civet LC 

Connochaetes gnou Black wildebeest LC 

Crocidura maquassiensis Makwassie musk shrew LC 

Damaliscus lunatus Tsessebe LC 

Dasymys incomtus Water rat LC 

Dendrohyrax arboreus Tree dassie LC 

Eidolon helvum Straw-coloured fruit bat NT 

Eptesicus hottentotus Long-tailed serotine bat LC 

Neoromicia zuluensis Somali serotine bat LC 

Felis nigripes Small spotted cat VU 

Georychus capensis Cape molerat LC 

Giraffa camelopardalis Giraffe VU 

Grammomys cometes Mozambique woodland mouse LC 

Helogale parvula Dwarf mongoose LC 

Hippopotamus amphibius Hippopotamus VU 

Parahyaena brunnea Brown hyena NT 

Kerivoula argentata Damara wolly bat LC 

Kerivoula lanosa Lesser wolly bat LC 

Kobus ellipsiprymnus Waterbuck LC 

Laephotis wintoni Winton’s long-eared bat LC 

Myotis tricolor Anchieta’s pipistrele LC 
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SCIENTIFIC NAME COMMON NAME IUCN STATUS 

Myotis welwitschi Welwitsch’s hairy bat LC 

Mystromys albicaudatus White tailed mouse VU 

Nycteris hispida Hairy slit faced bat LC 

Nycticeicus schlieffenii Schlieffen’s bat LC 

Oreotragus oreotragus Klipspringer LC 

Otomys lamitus Laminate vlei rat NT 

Otomys sloggetti Sloggetti’s rat LC 

Loxodonta africana Elephant VU 

Panthera leo Lion VU 

Panthera pardus Leopard VU 

Paracynictis selousi Selous's Mongoose LC 

Paraxerus palliatus Red squirrel LC 

Pedetes capensis Springhare LC 

Petrodromus tetradactylus Four-toed elephant shrew LC 

Philantomba monticola Blue duiker LC 

Pronolagus rupestris Smith’s rock hare LC 

Rhinolophus darling Darling’s horseshoe bat LC 

Rhinolophus swinnyi Swinny’s horseshoes bat LC 

Steatomys krebsii Krebs’s fat mouse LC 

Steatomys pratensis Fat mouse LC 

Suncus infinitesimus Lesser dwarf shrew LC 

Suncus lixus Greater dwarf shrew LC 

Syncerus caffer Buffalo NT 

Tatera leucogaster Bushveld gerbil LC 

Vulpes chama Cape fox LC 

Birds 

Accipitridae: (All spp. not in the Fourth 
Schedule)  

All diurnal birds of prey (except all vultures 
listed in the Fourth Schedule 

N/A 

Anthus brachyurus Shorttailed Pipit LC 

Ardeidae: (All spp. not in the Fourth Schedule) 
All herons, egrets and bitterns (except 
Botaurus stellaris listed in the Fourth Schedule 

N/A 

Batis fratrum  Woodwards Batis LC 

Caprimulgus natalensis  Natal Nightjar LC 

Glareola pratincola Red-winged Pratincole LC 

Halcyon senegaloides Mangrove Kingfisher LC 

Hemimacronyx chloris  Yellowbreasted Pipit VU 

Hydroprogne caspia Caspian Tern LC 

Hypargos margaritatus Pinkthroated Twinspot LC 

Jacanidae: all species All jacanas LC* 

Macronyx ameliae  Pinkthroated Longclaw LC 

Mandingoa nitidula Green Twinspot LC 

Musophagidae: all species All louries LC* 

Nectarinia neergaardi  Neegaar’s Sunbird NT 

Nettapus auritus Pygmy Goose LC 
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SCIENTIFIC NAME COMMON NAME IUCN STATUS 

Otididae: (All spp. not in the Fourth Schedule) 
All bustards and korhaans (except Stanley’s 
Bustard Neotis denhami listed in the Fourth 
Schedule 

N/A 

Pandion haliaetus osprey LC 

Phoenicopteridae: all species All Flamingos LC/NT* 

Podica senegalensis African Finfoot LC 

Poicephalus cryptoxanthus Brown headed Parrot LC 

Sarothrura: (All spp. not in the Fourth 
Schedule) 

All flufftails (except Whitewinged Flufftail 
Sarothrura ayresi lited in the Fourth Schedule 

LC* 

Scopus umbretta Hamerkop LC 

Smithornis capensis African Broadbill LC 

Threskiornithidea: (All spp. not in the Fourth 
Schedule)  

All ibises and spoonbills (except Bald Ibis 
Geronticus calvus listed in the Fourth 
Schedule) 

LC* 

Turnix hottentottus Blackrumped Buttonquail EN 

Tytonidae and Strigidae: all species All owls LC* 

Zoothera gurneyi  Orange Thrush LC 

Reptiles 

Amblyodipsas concolor   Natal purple-glossed snake LC 

Amblyodipsas microphthalma White-lipped snake LC 

Caretta caretta   Loggerhead turtle VU 

Chelonia mydas  Green turtle EN 

Smaug barbertonensis Barberton girdled lizard LC 

Smaug warreni Warren’s girdled lizard LC 

Crocodylus niloticus  Nile crocodile LC 

Dasypeltis medici  East African egg-eater NYBA 

Eretmochelys imbricata   Hawksbill turtle CR 

Homoroselaps dorsalis Striped harlequin snake LC 

Kinixys natalensis  Natal hinged tortoise VU 

Kinixys spekei  Savanna hinged tortoise NYBA 

Lamprophis fuscus  Yellow-bellied house snake LC 

Leptotyphlops sylvicolus  Forest thread snake LC 

Lycodonomorphus laevissimus  Natal dusky-bellied water snake LC 

Lycodonomorphus whytii Whyte’s water snake LC 

Lycophidion pygmaeum  Pygmy wolf snake LC 

Lycophidion variegatum  Variegated wolf snake NYBA 

Trachylepis homalocephala Smith’s red-sided skink LC 

Meizodon semiornatus   Semiornate snake NYBA 

Montaspis gilvomaculata Cream-spotted mountain snake DD 

Natriciteres variegata Forest marsh snake LC 

Pedioplanis lineocellata lineocellata  Ocellated sand lizard NYBA 

Philothamnus angolensis  Angola green snake NYBA 

Prosymna janii Mozambique shovelsnout LC 

Scelotes bourquini  Bourquin’s burrowing skink VU 

Scelotes fitzimonsi  Fitzimon’s burrowing skink NYBA 
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SCIENTIFIC NAME COMMON NAME IUCN STATUS 

Scelotes inornatus  Smith’s burrowing skink CR 

Tropidosaura cottrelli  Cottrell’s mountain lizard LC 

Tropidosaura montana natalensis  Natal mountain lizard NYBA 

Xenocalamus transvaalensis Transvaal quill-snouted snake  LC 

Amphibians 

Afrixalus spinifrons  Natal leaf-folding frog LC 

Arthroleptella hewitti  Natal chirping frog LC 

Breviceps maculatus  Spotted rain frog LC 

Breviceps verrucosus typanifer  Plaintive rain frog LC 

Poyntonophrynus fenoulheti Northern pygmy toad LC 

Vandijkophrynus gariepensis Karoo toad  LC 

Sclerophrys pardalis Leopard toad LC 

Sclerophrys pusilla Little toad LC 

Cacosternum nanum parvum  Little bronze caco LC 

Cacosternum striatum Lined caco LC 

Hemisus guttatus  Spotted shovel-nosed frog NT 

Hildebrandtia ornata Ornate frog LC 

Hyperolius marmoratus verrucosus  Warty painted reed frog LC 

Leptopelis mossambicus  Brown-backed tree frog LC 

Natalobatrachus bonebergi  Kloof frog EN 

Phrynobatrachus acridoides  East African puddle frog LC 

Pyxicephalus adspersus  Giant bullfrog LC 

Amietia dracomontana Drakensberg river frog LC 

Amietia vertebralis Aquatic river frog LC 

Amietia hymenopus Berg stream frog NT 

Tomopterna marmorata  Russet-backed sand frog LC 

Butterflies 

Abantis bicolor   Bicoloured skipper NYBA 

Acraea rabbaiae Clear-wing acraea NYBA 

Acraea satis East Coast acraea NYBA 

Aloeides merces Wakkerstroom copper VU 

Anthene minima Little hairtail NYBA 

Aslauga australis Southern purple VU 

Borbo ferruginea dondo  Ferrous skipper NYBA 

Capys penningtoni Pennington’s protea-butterfly VU 

Chrysoritis oreas Drakensberg daisy copper NT 

Chrysoritis phosphor borealis Scarce scarlet NYBA 

Dingana alaedeus  Wakkerstroom widow NYBA 

Dingana dingana Dingaan’s widow NYBA 

Durbania amakosa flavida Amakosa rocksitter NYBA 

Euryphura achlys Mottled green nymph LC 

Fresna nyassae   Variegated acraea hopper NYBA 

Hypolycaena lochmophila Coastal hairstreak NYBA 
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Lepidochrysops pephredo Estcourt blue VU 

Lolaus diametra natalica Natal Yellow-banded sapphire NYBA 

Metisella meninx Marsh sylph NYBA 

Metisella syrinx   Bamboo sylph NYBA 

Papilio euphranor Forest swallowtail NYBA 

Spialia confusa confusa Confusing sandman NYBA 

Dragonflies 

Aethriamanta rezia Rezia LC 

Agriocnemis falcifera falcifera Sickle wisp LC 

Agriocnemis gratiosa Zanzibar wisp LC 

Agriocnemis pinheyi Pinhey’s wisp LC 

Agriocnemis ruberrima ruberrima Red wisp EN 

Chlorolestes draconicus  Drakensberg sylph LC 

Diplacodes deminuta Tiny percher LC 

Enallagma rotundipenne Scarce blue LC 

Enallagma sinuatum Mysterious blue NYBA 

Gynacantha zuluensis Zulu darner LC 

Hemicordulia asiatica Asian hemicordulia LC 

Onychogomphus supinus Scarce hooktail LC 

Orthetrum robustum Robust orthetrum LC 

Parazyxomma flavicans  Scarce zyxomma LC 

Pseudagrion newtoni Newton’s sprite VU 

Trithemis pluvialis River dropwing LC 

Zyxomma atlanticum Cryptic zyxomma LC 

Fruit Chafers 

Anisorrhina serripes N/A NYBA 

Anoplocheilus globosus N/A NYBA 

Caelorrhina relucens N/A NYBA 

Cosmiophaenia rubescens N/A NYBA 

Cytothyrea rubriceps ichthyurus N/A NYBA 

Diplognatha striata N/A NYBA 

Discopeltis bellula N/A NYBA 

Discopeltis tricolor tricolor N/A NYBA 

Heteroclita raeuperi N/A NYBA 

Lonchothyrea mozambica N/A NYBA 

Pachnoda discolor N/A NYBA 

Phoxomeloides laticincta N/A NYBA 

Polystalactica furfurosa N/A NYBA 

Pseudoclinteria cincticollis N/A NYBA 

Raceloma jansoni N/A NYBA 

Raceloma natalensis N/A NYBA 

Rhabdotis semipunctata N/A NYBA 

Rhabdotis sobrina N/A NYBA 
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Rhinocoeta cornuta N/A NYBA 

Taurhina splendens N/A NYBA 

Trichocephala brincki N/A NYBA 

Uloptera planate N/A NYBA 

Xeloma aspersa N/A NYBA 

Xeloma leprosa N/A NYBA 

Molluscs 

Chlamydephorus burnupi N/A VU 

Chlamydephorus dimidius N/A VU 

CR = Critically Endangered, EN = Endangered, VU = Vulnerable; NE = Not Evaluated 

 

South African Bird Atlas Project 2 list for quadrant 2930DA & 2930DC 

 

Table G3: Avifaunal Species for the pentad 2940_3015, 2945_3015 and 2945_3020 within the QDS 2930CB 

& 2930CD 

Pentads Link to pentad summary on the South African Bird Atlas Project 2 web page 

2940_3015 http://sabap2.adu.org.za/coverage/pentad/2940_3015  

2945_3015 http://sabap2.adu.org.za/coverage/pentad/2945_3015  

2945_3020 http://sabap2.adu.org.za/coverage/pentad/2945_3020  

 
 

  

http://sabap2.adu.org.za/coverage/pentad/2940_3015
http://sabap2.adu.org.za/coverage/pentad/2945_3015
http://sabap2.adu.org.za/coverage/pentad/2945_3020
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APPENDIX H: Declaration and Specialists CV’s 

1. (a) (i) Details of the specialist who prepared the report 
Stephen van Staden  MSc (Environmental Management) (University of Johannesburg) 
Christopher Hooton  BTech Nature Conservation (Tshwane University of Technology)   
Christien Steyn   MSc Plant Sciences (University of Pretoria) 

 
1. (a) (ii) The expertise of that specialist to compile a specialist report including a 
curriculum vitae 
 

Company of Specialist: Scientific Aquatic Services 

Name / Contact person: Stephen van Staden 

Postal address: 29 Arterial Road West, Oriel, Bedfordview, 2007 

Postal code: 1401 Cell: 083 415 2356 

Telephone: 011 616 7893 Fax: 011 615 6240/ 086 724 3132 

E-mail: stephen@sasenvgroup.co.za 

Qualifications MSc (Environmental Management) (University of Johannesburg) 
BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 
BSc (Zoology, Geography and Environmental Management) (University of 
Johannesburg)  

Registration / Associations Registered Natural Professional Scientist at South African Council for Natural 
Scientific Professions (SACNASP)   
Accredited River Health Practitioner by the South African River Health 
Program (RHP) 
Member of the South African Soil Surveyors Association (SASSO) 
Member of the Gauteng Wetland Forum 
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1.(b) a declaration that the specialist is independent in a form as may be specified by 
the competent authority 
 
I, Christopher Hooton, declare that - 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

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

such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material information in 

my possession that reasonably has or may have the potential of influencing - any decision to 

be taken with respect to the application by the competent authority; and - the objectivity of any 

report, plan or document to be prepared by myself for submission to the competent authority; 

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

 

 

________________________________________ 

Specialist Signature 

 

 

I, Christien Steyn, declare that - 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

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

such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material information in 

my possession that reasonably has or may have the potential of influencing - any decision to 

be taken with respect to the application by the competent authority; and - the objectivity of any 

report, plan or document to be prepared by myself for submission to the competent authority; 

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

 

 

 

--------------------------------------------------------------------------- 

Signature of the Specialist 

 

 

 

 

 

 



SAS 219215: Biodiversity Assessment March 2020 

 

 
137 

I, Stephen van Staden, declare that - 

• I act as the independent specialist (reviewer) in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

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

such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to  disclose to the applicant and the competent authority all material information in 

my possession that reasonably has or may have the potential of influencing - any decision to 

be taken with respect to the application by the competent authority; and -  the objectivity of any 

report, plan or document to be prepared by myself for submission to the competent authority; 

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

 

 

--------------------------------------------------------------------------- 

Signature of the Specialist 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF STEPHEN VAN STADEN 

 
 
PERSONAL DETAILS 

Position in Company Managing member, Ecologist with focus on Freshwater Ecology 
Date of Birth 13 July 1979 
Nationality South African 
Languages English, Afrikaans 
Joined SAS 2003 (year of establishment) 
Other Business Trustee of the Serenity Property Trust and emerald Management Trust 
 
MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Registered Professional Scientist at South African Council for Natural Scientific Professions (SACNASP); 
Accredited River Health practitioner by the South African River Health Program (RHP); 
Member of the South African Soil Surveyors Association (SASSO);  
Member of the Gauteng Wetland Forum; 
Member of International Association of Impact Assessors (IAIA) South Africa; 
Member pf the Land Rehabilitation Society of South Africa (LaRSSA) 
 
EDUCATION 

Qualifications 
MSc (Environmental Management) (University of Johannesburg) 

 
2003   

BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001   

BSc (Zoology, Geography and Environmental Management) (University of Johannesburg) 2000   
 

Tools for wetland Assessment short course Rhodes University 2016 
 

 
COUNTRIES OF WORK EXPERIENCE 

South Africa – All Provinces 
Southern Africa – Lesotho, Botswana, Mozambique, Zimbabwe Zambia 
Eastern Africa – Tanzania Mauritius 
West Africa – Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leone 
Central Africa – Democratic Republic of the Congo 
 
PROJECT EXPERIENCE (Over 2500 projects executed with varying degrees of involvement) 

1 Mining Coal, Chrome, PGM’s, Mineral Sands, Gold, Phosphate, river sand, clay, fluorspar 
2 Linear developments 
3 Energy Transmission, telecommunication, pipelines, roads 
4 Minerals beneficiation  
5 Renewable energy (wind and solar) 
6 Commercial development 
7 Residential development 
8 Agriculture 
9 Industrial/chemical  
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REFERENCES 

➢ Terry Calmeyer (Former Chairperson of IAIA SA) 
Director: ILISO Consulting Environmental Management (Pty) Ltd 
Tel: +27 (0) 11 465 2163  
Email: terryc@icem.co.za 

 
➢ Alex Pheiffer 

African Environmental Management Operations Manager 
SLR Consulting 
Tel:  +27 11 467 0945 
Email:  apheiffer@slrconsulting.com 

 
➢ Marietjie Eksteen 

Managing Director: Jacana Environmental  
Tel: 015 291 4015 
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SCIENTIFIC TERRESTRIAL SERVICES (STS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF CHRISTOPHER HOOTON 

 
PERSONAL DETAILS 

Position in Company Ecologist 
Date of Birth 24 June 1986 
Nationality South African 
Languages English, Afrikaans 

 

 
EDUCATION 

Qualifications  
BTech Nature Conservation (Tshwane University of Technology) 2013 
National Diploma Nature Conservation (Tshwane University of Technology) 2008 
 

 
COUNTRIES OF WORK EXPERIENCE 

South Africa – Gauteng, Mpumalanga, North West, Limpopo, KwaZulu-Natal, Eastern Cape, Western Cape, 
Northern Cape, Freestate 
Zimbabwe 

 
SELECTED PROJECT EXAMPLES 

Faunal Assessments 

• Faunal assessment as part of the environmental assessment and authorisation process for the proposed 
Mzimvubu Water Project, Eastern Cape. 

• Faunal assessment as part of the environmental assessment and authorisation process for the proposed 
Setlagole Mall Development, North West. 

• Faunal assessment as part of the environmental assessment and authorisation process for the proposed 
Expansion and Upgrade of the Springlake Railway Siding, Hattingspruit, Kwa-Zulu Natal. 

• Faunal assessment as part of the environmental assessment and authorisation process for the proposed 
Styldrift tailings storage facility, return water dams, topsoil stockpile and other associated infrastructure, North 
West. 

• Faunal assessment as part of the environmental assessment and authorisation process for the development 
of a proposed abalone farm, Brand se Baai, Western Cape. 

• Faunal assessment as part of the environmental assessment and authorisation process for the development 
of a proposed abalone farm, Doringbaai, Western Cape. 

• Vegetation composition and subsequent loss of carrying capacity for the Rand Water B19 and VG Residue 
Pipeline Project, Freestate. 

• Faunal assessment as part of the environmental assessment and authorisation process for the Evander Shaft 
6 Plant Upgrade, New Tailings Dam Area and Associated Tailings Delivery and Return Water Pipeline, 
Evander, Mpumalanga. 

Previous Work Experience 

• Spotted Hyaena Research Project, Phinda Private Game Reserve, KwaZulu Natal. 

• Camera Trap Survey as part of the Munyawana Leopard Project, Mkuze Game Reserve, KwaZulu Natal. 

• Lowveld Wild Dog Project, Savé Valley Conservancy, Zimbabwe. 

• Lion collaring and Tracking as part lion management program, Savé Valley Conservancy, Zimbabwe. 

• Junior Nature Conservator, Gauteng Department of Rural Development and Land Reform. 
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SCIENTIFIC TERRESTRIAL SERVICES (STS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF CHRISTIEN STEYN 

 
PERSONAL DETAILS 

Position in Company Junior Field Biologist 
Date of Birth 20 September 1991 
Nationality South African 
Languages English, Afrikaans 
Other Business                                        NA 

 
MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Member of the South African Association of Botanists (SAAB) 
 
EDUCATION 

Qualifications 
MSc (Plant Science) (University of Pretoria) 

 
2017   

BSc (Hons) Plant Science (Invasion Biology) (University of Pretoria) 2014   
BSc Environmental Science (University of Pretoria) 2013 

 
COUNTRIES OF WORK EXPERIENCE 

South Africa – Gauteng, Limpopo, Free State, Mpumalanga, Northern Cape, North West 
 
PROJECT EXPERIENCE 

Specialist studies 
- Terrestrial Ecological and Biodiversity Screening and Scoping Assessments 
- Floral Specialist Assessments for mining projects, residential developments and industrial developments 
- Terrestrial Rehabilitation Plans with the focus on the re-establishment of vegetation 
- Protective Tree identification and marking for Plant Removal Permit Applications 
- Floral Rescue and Relocation Plans 
- Alien and Invasive Plant Management Plans 
- Training: Alien and Invasive Plant Identification 
- Botanical Advisory Services 
- Vegetation Verifications 

Desktop Studies, Mapping and Background Information Research for 
- Freshwater and Terrestrial Ecological Assessments 
- Baseline Biodiversity Assessments 
- Terrestrial Ecological Sensitivity Scans 
- Ecological status quo determination and ecological input into the design masterplan for the proposed 

developments 
- Buffer Analyses for Threatened Ecosystems, Protected Areas and floral species of conservations concern 

 
PREVIOUS WORK EXPERIENCE 

Alien and invasive plant species surveying and collection for the measurement of their plant functional traits on 
Marion Island (April/May of 2015 & 2016) as part of South African National Antarctic Programme scientific 
research goals:  

- Greve, M., R. Mathakutha, C. Steyn, and S. L. Chown. 2017. Terrestrial invasions on sub-Antarctic Marion and Prince 
Edward Islands. Bothalia, v.47, n.2, p.21. Available at: https://abcjournal.org/index.php/abc/article/view/2143  

 
Alien plant species monitoring along the Sani Pass in January 2013/2014, as part of a long-term research 
initiative by:  

- C. Steyn, M. Greve, M.P. Robertson, J.M. Kalwij, P.C. le Roux 2016. Alien plant species that invade high elevations are 
generalists: support for the directional ecological filtering hypothesis. J Veg Sci, 28: 337–346. Available at: 
http://onlinelibrary.wiley.com/doi/10.1111/jvs.12477/abstract; and 

- J.M. Kalwij, C. Steyn, P.C. le Roux 2014. Repeated monitoring as an effective early detection means: first records of 
naturalised Solidago gigantea Aiton (Asteraceae) in southern Africa. South African Journal of Botany. Available at: 
https://www.sciencedirect.com/science/article/pii/S025462991400088X 

 

https://abcjournal.org/index.php/abc/article/view/2143
http://onlinelibrary.wiley.com/doi/10.1111/jvs.12477/abstract
https://www.sciencedirect.com/science/article/pii/S025462991400088X
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EXECUTIVE SUMMARY 

The proposed uMkhomazi Water Project Phase 1 (uMWP-1), intended to transfer water from the 
undeveloped uMkhomazi River to the existing Mgeni system is considered the most viable option to 
provide a large volume of water to fulfil the long-term water requirements of the Mgeni system.  
 
The proposed infrastructure associated with the uMWP-1, hereafter referred to as the “Project”, 
comprises the following primary infrastructure (Layout Alternative A): 

➢ A new dam at the farm Smithfield (referred to hereafter as the “Smithfield Dam”) near Richmond 

on the uMkhomazi River1; 
➢ Water conveyance infrastructure, which will entail a raw water tunnel and pipeline, to a 

Balancing Dam (preferred option referred to as the Langa Balancing Dam) within the 
Baynesfield Estate land; 

➢ A Water Treatment Works (WTW) in the uMlaza River Valley; and  
➢ A potable water pipeline from the WTW to Umlaas Road, where it will connect to the existing 

57’ pipeline.  
 
Due to the substantive nature of the comments received from the authorities and Interested and 
Affected Parties (IAPs) on the first version of the Addendum to the Environmental Impact Assessment 
(EIA), it was deemed necessary to identify an alternative project design and layout in light of the 
potential risks posed to Hirundo atrocaerulea (Blue Swallow), a critically endangered species. The 
alternative layout excludes the proposed Balancing Dam, which is the principal source of significant 
impacts to the Blue Swallow population in this area. The change in the layout caused by discarding the 
Balancing Dam necessitated additional changes, leading to the development of Layout Alternative B. 
The additional changes and project components comprising Layout Alternative B are discussed further 
on in this Executive Summary. 
 
The Project’s most significant ecological impacts are related to the first impoundment of the Smithfield 
Dam, and should it proceed, the proposed Balancing Dam on the Baynesfield Estate. The first 
impoundment of the Smithfield Dam would lead to inundation of critical habitat for Capys penningtoni 
(Pennington’s Protea Butterfly), as well as potentially of faunal Species of Conservation Concern (SCC), 
specifically Gnomeskelus fluvialis (Riverine Keeled Millipede). Should the proposed Balancing Dam on 
Baynesfield Estate proceed, the first impoundment thereof would result in the inundation of essential 
breeding and foraging habitat for the critically endangered Hirundo atrocaerulea (Blue Swallow). The 
first impoundment of the dams would also result in inundation of Critical Biodiversity Areas (CBAs) as 
well as wetland, riparian and instream habitats. 
 
Although the Project (Layout Alternative A) was considered potentially “fatally flawed” due to the 
significance and irreversibility of anticipated impacts on sensitive natural areas and on faunal SCC, with 
particular mention of the loss of habitat for the Critically Endangered H. atrocaerulea (Blue Swallow) in 
the vicinity of the proposed Balancing Dam, it is considered essential for the continued economic and 
social development of the area serviced by the Integrated Mgeni Water Services Scheme (WSS), viz 
the Durban and Pietermaritzburg areas. 
 
The potential risks to the Blue Swallow population as well as biodiversity overall as a result of the first 
filling of the proposed Balancing Dam associated with the project led to the development of an 
alternative layout for investigation, which excludes the Balancing Dam (Layout Alternative B) as 
mentioned above. However, since the original project plan had included the utilisation of the spoil 
material from the proposed transfer tunnel in the construction of the Balancing Dam wall, an alternative 
method of disposal of this tunnel muck had to be identified. This led to two proposed options of spoil 
sites, Options A and B, and the elimination from further consideration of specific sites which were 
deemed to be wholly unsuitable from both a wetland and freshwater ecosystems conservation 
perspective and a biodiversity perspective (SAS, 2019a and 2019b). It should be noted that in order to 
allow for informed decision-making, both layout alternatives are discussed in this report; however, the 
budgets developed for the offset and compensation initiative are based only on Layout Alternative B 
(i.e. the spoil sites). 
 
According to the Department of Environmental Affairs’ (DEA, now the Department of Environment, 
Forestry and Fisheries (DEFF)) comments on the Final Environmental Impact Assessment (EIA) Report 
(November 2016), there was lack of clarity as to the location and acceptability of potential offset sites 
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to compensate for the residual impact of the proposed development (the uMWP-1). It was also unclear 
if the proposed offsets would be feasible, practical and lawful. The DEA/DEFF thus requested that an 
Offset Feasibility Assessment be undertaken. This report presents the results of the Offset Feasibility 
investigation for both Layout Alternative A (including the Balancing Dam) and Layout Alternative B 
(excluding the Balancing Dam). 
 
Following on from the evaluation of the proposed recipient areas in terms of the ecological condition of 
the watercourses and grasslands therein, as well as determining the extent and suitability of these 
natural resources, an Implementation Plan was developed to guide the practical application of the 
Biodiversity Offset and Compensation Initiative. This Implementation Plan is applicable to the 
freshwater, CBA/grassland and Species of Conservation Concern aspects of the Biodiversity Offset and 
Compensation Initiative and includes (but is not limited to): alien vegetation control measures, general 
rehabilitation recommendations, anticipated budgets to implement the rehabilitation measures, 
monitoring and auditing requirements. It should be noted that this Implementation Plan must be viewed 
as dynamic and allow for proactive amendments as necessary when the need arises, as and when 
identified by the Implementing Agent. 
 
The budgets presented in this report include Value Added Tax (V.A.T) at a rate of 15% and are 
calculated using 2019 costs. It is estimated that the total budget for the Biodiversity Offset and 
Compensation Initiative is R170, 231,000 (rounded and including VAT). This includes the following 
budgets: 

➢ Offset initiation and management fees R25,047,000 (rounded and including VAT); 
➢ Execution and maintenance Wetland Offset and Compensation Initiative: R37,855,000 

(rounded and including VAT); 
➢ Execution and maintenance for of the Riparian Zone Offset and Compensation Initiative as well 

as employment of River stewards for 30 years: R36,590,000 (rounded and including VAT); 
➢ Execution and maintenance of Grassland and CBA Offset and Compensation Initiative: 

R21,419,000 (rounded and Incl. VAT); 
➢ Offset and compensation programmes for the three (3) identified faunal SCC species (namely 

Blue Swallow, Riverine Keeled Millipede and Pennington’s Protea Butterfly): R49,320,000 
(rounded and Incl VAT).  This is split between the three species as follows: 

• Blue Swallow and other avifaunal SCC: R30,742,000 (rounded and incl VAT) since 
the risk to the species has been significantly reduced by the removal of the 
Balancing Dam, however allowance was made for initiatives for other avifaunal 
SCC potentially occurring in the area as well as more extensive monitoring. This 
equates to approximately 0.1% of the Project Capex budget; 

• Riverine Keeled Millipede: R13,213,000 (rounded and incl VAT); and 

• Pennington’s Protea Butterfly: R5, 365,000 (incl VAT). 
 
Please refer to Sections 11.2.6, 11.3.5 and 11.4.4 for the detailed breakdowns of these budgets. It 
should also be noted that should further specialist studies determine that the Riverine Keeled Millipede 
does not occur within the proposed Smithfield Dam FSL footprint and/or that Pennington’s Protea 
Butterfly will not be affected, no compensation will be required and therefore the associated budget may 
either be redirected to other aspects of the offset if a need is identified by the Implementing Agent, or 
at the discretion of a suitably qualified specialist, be excluded from the overall offset quantum. 
 
This report addresses the key aspects of the feasibility of a Biodiversity Offset and Compensation 
Initiative with a focus on the offset requirements for Layout Alternative B, although requirements for 
Layout Alternative A are provided for comparison purposes. However before implementation can take 
place, a number of steps remain to be taken in finalizing the detailed offset design, and then in actual 
implementation of the biodiversity offset, rehabilitation and compensation work. The Department of 
Water and Sanitation (DWS) and the Trans-Caledon Tunnel Authority (TCTA) are bound by legislated 
procurement processes and as such, appointment of an overall Implementing Agent can only be 
undertaken by the DWS or the TCTA in line with the requirements of the Public Finance Management 
Act (Act No. 1 of 1999) (PFMA) and those of National Treasury. Thus, whilst the Biodiversity Offset 
Specialist can make suggestions pertaining to the institutional rollout of the proposed Biodiversity Offset 
and Compensation Initiative, the finer detail of the rollout cannot be stipulated in this feasibility study. 
The overall high level plans for an institutional arrangement rollout have nevertheless been defined to 
provide guidance of the rollout of the Biodiversity Offset and Compensation Initiative.  
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This Biodiversity Offset Study found that most of the Biodiversity Offset targets can be met and that the 
Biodiversity Offset and Compensation Initiative is viable for the project. Appropriate offset areas have 
been identified and the degree of willingness by landowners has shown that with further effort the 
proposed Stewardship Program could be successfully implemented. An additional landowner within the 
ideal areas identified for offsets, and in the vicinity of the Impendle Nature Reserve, has indicated late 
interest in the project which would add approximately 1900 ha of offset land to the project. This is being 
explored further and will be included in the final submission to the DEA/DEFF. It is deemed possible 
that additional landowners can be onboarded in future phases of the project. Furthermore, although no 
initiative can address the impact on the three (3) faunal species of most significant conservation concern 
(i.e. Hirundo atrocaerulea [Blue Swallow], Capys penningtoni [Pennington’s Protea Butterfly] and 
Gnomeskelus fluvialis [Riverine Keeled Millipede]), cogent plans have been developed to, as best 
possible, mitigate where feasible and compensate for the impact on these three (3) faunal species. 
 
This Biodiversity Offset and Compensation Initiative and Implementation Plan document must be 
submitted to the competent authority as part of the Environmental Impact Assessment (EIA) and 
Authorisation Process. Should the project be authorised, the Biodiversity Offset and Compensation 
Initiative and Implementation Plan must be implemented by the proponent and appointed Implementing 
Agent/s. However, it is acknowledged that the plan must be dynamic and may be amended as the need 
arises, as the scheme configuration may be further optimised during the design phase.  
 
The objective of this Study was to provide sufficient information on the ecology of the area, together 
with the best considered and assessed Biodiversity Offset and Compensation Plan that could be 
developed within the time and budgetary constraints during this high-level planning and investigative 
phase of the Project. This is to allow for the Environmental Assessment Practitioner (EAP) and the 
relevant authorities to apply the principles of Integrated Environmental Management (IEM) as well as 
the concept of sustainable development. The needs for conservation as well as the risks to other 
spheres of the physical and socio-cultural environment need to be compared and considered, along 
with the need to ensure economic development of the region and the country.  
 
It is the opinion of the Ecologists who compiled this Biodiversity Offset and Compensation Initiative 
report (as listed on the cover page) that this Study provides the relevant information required in order 
to consider and implement IEM as well as to ensure that the best long term use of the resources within 
the study area will be made in support of the principle of sustainable development. 

MANAGEMENT SUMMARY 

Introduction and setting the scene 
The Integrated Mgeni Water Supply System (WSS) is the main water source that supplies five (5) million 
people and industries in the eThekwini Municipality, uMgungundlovu District Municipality (DM) and 
Msunduzi Local Municipality (LM), all of which comprise the economic hub of the KwaZulu-Natal (KZN) 
Province (Nemai, 2016). The existing water resources of the Integrated Mgeni WSS are insufficient to 
meet the long-term water requirements of the system, and these existing water sources cannot be 
further developed. The Department of Water and Sanitation (DWS) completed the feasibility 
investigations for the proposed the development of the uMkhomazi Water Project (uMWP-1), which is 
earmarked to transfer water from the undeveloped uMkhomazi River to the Integrated Mgeni WSS. 
These feasibility investigations indicate that the uMWP-1 is the next most viable option to augment the 
Integrated Mgeni WSS. 

➢ The Project will consist of a raw water component and a potable water component;   
➢ The Project’s raw water component will consist of a new storage dam (the proposed Smithfield 

Dam) on the uMkhmazi River, a ±32.5 km long raw water conveyance tunnel (final length will 
depend on the route of the tunnel along the tunnel corridor), a ±5.0 km long (dependent on the 
final route along the pipeline corridor) raw water pipeline to the proposed Baynesfield Water 
Treatment Works (WTW), the proposed Langa Balancing Dam (Layout Alternative A) as well 
as a ±1.6 km long bi-directional off-take pipeline to and from Langa Balancing Dam. Some of 
the water from Smithfield Dam will be stored in the Langa Balancing Dam (Layout Alternative 
A) to supply water to the Baynesfield WTW during maintenance period of the tunnel and in case 
of emergencies; and 

➢ The Project’s potable water component will consist of the afore-mentioned Baynesfield WTW, 
which will have capacity of about 625 Mℓ/day, storage reservoirs/s at the Baynesfield WTW and 
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a ±16.0 km long potable water from the WTW to Umlaas road where it will link into the existing 
bulk potable water supply infrastructure (the existing ’57 pipeline) of the Mgeni WSS.  

 
Problem Statement 
Although the Project was considered to be potentially “fatally flawed” due to the significance and 
irreversibility of anticipated impacts on sensitive natural areas and on faunal Species of Conservation 
Concern (SCC), it is considered essential for the continued economic and social development of the 
areas that are supplied by the Integrated Mgeni WSS. 
 
The Project’s most significant ecological impact will be during first impoundment of the proposed 
Smithfield Dam and Balancing Dam (Layout Alternative A), since this will have the following impacts 
that are considered most significant: 
1. Inundation of habitat for: 

a. Hirundo atrocaerulea (Blue Swallow) a critically endangered species. The proposed 
Balancing Dam options pose the most significant threat in this regard pertaining to the 
foraging habitat of this species; and 

b. Capys penningtoni (Pennington’s Protea Butterfly) with specific mention of stands of their 
food source, namely Protea caffra in the footprint of the Smithfield Dam;  

2. Inundation of habitat for, and potentially individuals of, Gnomeskelus fluvialis (Riverine Keeled 
Millipede), which is only known to occur in the leaf litter of indigenous riparian forest within the 
uMkhomazi River near the Smithfield Dam; 

3. Inundation of terrestrial Critical Biodiversity Areas (CBAs), including: 
a. Irreplaceable CBAs; and 
b. Optimal CBAs 

4. Inundation of wetlands, riparian areas and instream habitat which are ecologically sensitive and 
are also often identified as CBAs.  

 
To mitigate impacts in line with the mitigation hierarchy as advocated by the Department of 
Environmental Affairs (DEA) et al. (2013), alternatives were investigated to avoid, or minimize, the 
impact of the Project. The following points highlight the key mitigatory investigations that were 
undertaken: 

1. An option was investigated for a Balancing Dam referred to as the Baynesfield Balancing Dam. 
This Balancing Dam would increase the extent of the existing Baynesfield Dam, but this option 
was, however, determined to be impractical from both engineering and socio-economic points 
of view; and 

2. The realignment of the R617 road, since the original proposed re-alignment would have posed 
a very significant risk to Capys penningtoni (Pennington’s Protea Butterfly) and would have 
directly impacted on the Impendle Nature Reserve. The deviation of the R617 has subsequently 
been re-evaluated and a revised proposed re-alignment option has been recommended which 
will negate the impact on Capys penningtoni.  

 
No mitigatory options are available to avoid, or minimise, the potential risk to Gnomeskelus fluvialis 
which may occur within the riparian zone of the uMkhomazi River that will be affected by the first 
impoundment of the proposed Smithfield Dam, except for rescue and relocation of this species to 
identified areas of riparian forest above Smithfield Dam’s Full Supply Level. 
 
Due to the substantive nature of the comments received from the authorities and IAPs on the first 
version of the Addendum to the Final EIA Report, it was deemed necessary to identify an alternative 
project layout. The change in the layout caused by the possible discarding of the Balancing Dam 
necessitated the following additional changes: 

➢ Inclusion of new spoil sites to dispose of large volumes of excavated material that will be 
produced during the tunnel boring exercise, which could no longer be used in the construction 
of the dam wall of the Balancing Dam; 

➢ Change from an alignment approach to a corridor approach for the authorisation of the tunnel 
and raw water pipeline due to potential ongoing uncertainties, especially due to the exact 
alignment of the tunnel; and 

➢ Identification of access roads to the above new project components.  
 
The abovementioned changes necessitated consideration of two alternative layouts, namely Layout 
Alternative A (including Balancing Dam) and Layout Alternative B (excluding Balancing Dam). Within 
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Layout Alternative B, two spoil site Options were considered, namely Option A and Option B. Following 
a high-level desktop assessment, Option A was discarded for further consideration due to unacceptably 
high ecological sensitivity and risk (SAS 2019a, 2019b), and the focus of further investigation was thus 
on the spoil sites in Option B. It should be noted that the Option B layout has undergone several 
refinements based on findings made during the site assessment undertaken by Scientific Aquatic 
Services (SAS) in October 2019. This included the discarding of one site (Site 9) due to its high 
ecological importance and sensitivity, and the addition of two sites (Sites 7 and 8) which could only be 
assessed using desktop data as these were included in the layout subsequent to the site visit. Since 
these latter two sites are located within commercial forestry areas which have limited ecological 
sensitivity, although edge effects may be substantial, this was not deemed to be a significant limitation 
in the studies undertaken (SAS, 2019a, 2019b). Additionally, the footprint of two spoil sites (Sites 1 and 
3) were reduced in extent, whilst another (Site 2) was discarded altogether to protect the remaining 
extent of Blue Swallow habitat within those that sites. 
 
Background to biodiversity offsets 
In March 2017, a draft National Biodiversity Offset Policy was published by the DEA for public comment. 
According to this document, biodiversity offsets are defined as “conservation measures designed to 
remedy the residual negative impacts of development on biodiversity and ecological infrastructure, once 
the first three groups of measures in the mitigation sequence have been adequately and explicitly 
considered (i.e. to avoid, minimise and rehabilitate / restore impacts). [Biodiversity] Offsets are the ‘last 
resort’ form of mitigation, only to be implemented if nothing else can mitigate the impact.” The South 
African National Biodiversity Institute (SANBI, 2004) further defines biodiversity offsets as “measurable 
conservation outcomes resulting from actions designed to compensate for significant residual adverse 
biodiversity impacts arising from project development after appropriate prevention and mitigation 
measures have been taken”. 
According to the publication Ezemvelo KZN Wildlife (EKZNW) Concise Guideline: Biodiversity Offsets 
in KwaZulu-Natal (2013), broadly speaking, biodiversity offsets should not be considered when the 
residual impacts are of ‘very high’ significance (e.g. if an irreversible impact will occur within an area 
designated as a CBA).  However, as in the draft National Biodiversity Offset Policy (2017), the EKZNW 
Concise Guideline notes that “in situations where it is clear that development will be authorized due to 
strategic interests and the nature of development means that residual negative impacts on biodiversity 
are unavoidable”, exceptions to the rigid application of the mitigation hierarchy may be made insofar as 
offsets may be considered as a ‘last resort’, and consideration should be given to offsets as early as 
possible in the planning process. 
 
Environmental offsetting provides a means by which to slow – and possibly even reverse – “ecological 
deficit” by counterbalancing the degradation, destruction and depletion of natural resources through 
protection, rehabilitation, restoration and replenishment thereof.  Ecological deficit is defined by the 
Global Footprint Network (www.footprintnetwork.org1) as “the difference between the biocapacity and 
ecological footprint of a region or country. An ecological deficit occurs when the footprint of a population 
exceeds the biocapacity of the area available to that population.” 
 
According to the draft National Biodiversity Offset Policy (DEA, 2017), although remaining impacts of 
‘very high’ significance are considered a ‘fatal flaw’ for development, in cases where the development 
is authorised for overriding public and economic considerations, offset ratios are typically set very high 
(30:1 being the highest ratio stipulated by South African Guidelines) and may require some form of 
compensation other than ecological offsetting. Ecological offsetting is aimed at counterbalancing 
residual impacts on biodiversity, whilst compensation may take the form of a contribution to a socially 
desirable cause or intervention in recognition of loss, damage, harm or degradation. Both the DEA 
(2017) and the Department of Environmental Affairs and Development Planning (DEA&DP) (2011) note 
that offsets need to be undertaken according to various ratios based on the ecological importance and 
sensitivity and vulnerability of the ecosystem. 
 
Due to the above, an investigation into the required wetland, biodiversity offset and faunal Species of 
Conservation Concern (SCC) compensation was launched for the two raw components of the Project, 
i.e. the proposed Smithfield Dam and the proposed Balancing Dam options (i.e. Langa, Mbangweni and 
Baynesfield Balancing Dams) located at Baynesfield Estate.  
 

 

1 https://www.footprintnetwork.org/resources/glossary/ Retrieved 23rd January 2018 

https://www.footprintnetwork.org/resources/glossary/
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The offset ratios as defined by DEA&DP (2011) were refined in the Draft Wetland Offset Calculator 
specifically pertaining to wetland offsets (Macfarlane D. et al 2016). The Draft Wetland Offset Calculator 
was designed to guide the criteria and importance of wetland habitat in terms of water resource and 
ecosystem value, ecosystem conservation, as well as presence of species of conservation concern. 
The outcomes/results of the application of the Draft Wetland Offset Calculator are hectare equivalents 
representative of the wetland that requires an offset. The Draft Wetland Offset Calculator was used 
during the determination of the wetland offsets required for the Smithfield Dam and both Balancing Dam 
options, namely Langa and Mbangweni, under consideration. 
 
The terrestrial CBA trade-offs and conservation requirements were calculated using the offset ratios for 
different vegetation types in KZN as defined by EKZNW in “Concise Guideline: Biodiversity Offsets in 
KwaZulu-Natal” (2013). 
  
Taking the above guidelines (i.e. the DEA [2017] and EKZNW [2013] guidelines as discussed above) 
into consideration, the following offset ratios were determined for the various ecosystems which will be 
impacted by the proposed development: 

➢ 30:1 for areas designated as “CBA Irreplaceable”; 
➢ 20:1 for wetlands (subsequently reduced to 11:1 by the wetland offset calculator); 
➢ 5:1 for areas designated as “CBA Optimal”; and 
➢ 1:1 for riparian habitat. 

 
Due to the magnitude of the wetland offset it was deemed unlikely that the Project would achieve the 
recommended ratio of 20:1 for the wetland offset. Therefore, it is proposed that a reduced offset ratio 
of 5:1 for wetland habitat only be defined as the minimum objective, in order to significantly increase 
the chances of a viable, successful Biodiversity Offset and Compensation Initiative. The wetland offset 
ratio (of 5:1) is almost double that of the precedent set by the Spring Grove Dam Biodiversity Offset 
Programme. In the opinion of the biodiversity offset specialist, the lower offset ratio (i.e. 5:1) will greatly 
increase the ability of the proponent to implement a successful offset, thus having a greater long-term 
benefit to the receiving environment. 
 
Results of baseline freshwater resource assessments 
A freshwater delineation and assessment were undertaken as part of the Environmental Authorisation 
Process for the uMWP-1 project, during August and September 2015 by Enviross CC (Proposed 
uMkhomazi Water Project. Raw Water Component, Kwazulu-Natal. Aquatic & Wetland Baseline 
Ecological Integrity & Potential Impact Surveys. Enviross CC, January 2016.) According to Enviross CC 
(2016), numerous seep zones and valley bottom wetlands are located below Smithfield Dam’s FSL, 
and the results of Enviross CC’s assessment correlate with the National Freshwater Ecosystem Priority 
Areas (NFEPA) Database (2011), i.e. the assessed wetlands are deemed to be in largely natural 
condition (i.e. a Present Ecological State [PES] A). These wetlands are considered of importance in 
terms of the provisioning of goods and services (such as harvestable resources and flood attenuation) 
to the surrounding communities.  
Several wetlands were also identified by Enviross CC (2016) within the Baynesfield Area where the 
proposed Balancing Dam options (Langa and Mbangweni) are located. These wetlands will also be 
below the FSL of both Balancing Dam options. 
 
In summary, it can be concluded that the wetlands affected by the proposed Smithfield Dam, and both 
Balancing Dam options (Langa and Mbangweni) are deemed to be of high ecological importance and 
sensitivity, for varying reasons. 
 
Riparian habitat that would be impacted (i.e. lost) due to the construction and first impoundment of 
Smithfield Dam is associated with the uMkhomazi River and its small tributaries confluencing within the 
Smithfield Dam Basin. The total loss of riparian habitat due to inundation will be 135 ha. This reach of 
riparian habitat that will be inundated during the first impoundment of the Smithfield Dam occurs along 
an approximately 16.8km long stretch of the uMkhomazi River, and includes riparian habitat associated 
with small drainage features (unnamed tributaries of the uMkhomazi River) which confluence with the 
uMkhomazi River. Riparian habitat and the vegetation components were deemed to be in a “moderately 
modified” condition (PES C), which is largely driven by erosion within the uMkhomazi River Catchment, 
livestock grazing within the riparian zones and the presence of some invasive exotic vegetation 
(Enviross CC, 2016).   
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It can be concluded that the riparian habitat that will be impacted upon by the proposed Smithfield Dam 
is considered to be of moderate Ecological Importance and Sensitivity (EIS), whilst the instream habitat 
is considered of high EIS. 
 
Due to the identification of a second potential layout (i.e. Layout Alternative B), specifically the need for 
spoil sites if the Balancing Dam option is discarded, SAS was appointed to undertake a freshwater 
delineation, ecological assessment and risk assessment considering watercourses associated with the 
proposed spoil sites within Option B. Of the eight proposed spoil sites assessed, only four were found 
to have watercourses situated within them: Spoil Sites 1, 3, 4 and 6, although watercourses were 
identified downgradient of Spoil Sites 2, 5, 7 and 8. The potential loss of wetland habitat within the 
proposed spoil sites totals approximately 4.3ha. The initial loss of riparian habitat was estimated to be 
0.75ha (a length of approximately 300m), however, the reduction in extent of the two associated sites 
(Sites 1 and 3) has potentially eliminated the need for a riparian offset, assuming that no edge effects 
occur on the riparian habitat associated with these two sites. Therefore, this aspect is not discussed in 
detail in this report in regards to the spoil sites.  
 
The results of the freshwater ecological assessment undertaken by SAS (2019a) found that the PES of 
the watercourses associated with the spoil sites ranged from “largely natural” (PES A/B) (Spoil Sites 1 
and 3) to “moderately modified” (PES C) (Spoil Site 4) and “largely modified” (PES C/D) (Spoil Site 6).  
However, all were found to be of “low/marginal” EIS despite the increased ecological integrity of those 
in Spoil Sites 1 and 3. This was attributed to the extent of both watercourses and their contribution to 
the larger drainage network with which they are associated.  
 
Results of baseline terrestrial ecological assessments 
The western portion of the proposed Project’s footprint is located on land under Traditional Authorities, 
administered by the Ingoyama Trust Board, whilst the majority of the eastern portion of the footprint 
(including the proposed spoil sites – Layout Alternative B) is located on privately owned land, the latter 
of which is predominantly used for commercial farming and forestry. Patches of natural habitats were 
noted along the rivers and on the slopes. 
 
The most prevalent vegetation types present within the Project footprint is Southern KwaZulu-Natal 
Moist Grassland in the west surrounding the proposed Smithfield Dam, Midlands Mistbelt Grassland 
and Drakensberg Foothill Moist Grassland along the raw water conveyance route (i.e. the raw water 
tunnel and pipeline from Smithfield Dam to the Baynesfield WTW), and Ngongoni Veld in the east at 
Baynesfield Estate (Mucina & Rutherford, 2006). 
 
The proposed Project’s footprint is identified as being a preferred habitat for avifaunal SCC, with special 
mention of Hirundo atrocaerulea (Blue Swallow). Preferred habitat for two (2) other faunal SCC, namely 
Capys penningtoni (Pennington’s Protea Butterfly) and Gnomeskelus fluvialis (Riverine Keeled 
Millipede), is also located within the proposed uMWP-1 footprint area, thus these species may 
potentially be negatively impacted as a result of the first impoundment of the proposed Smithfield Dam.  
 
Offset Quantum Requirements 
The offset quantum for the Riparian Zone Offset, the Wetland and Watercourse Offset Initiative as well 
as the grassland and CBA Biodiversity Offset and Compensation Initiative are summarised in Tables A 
to D below. As previously discussed, the offset requirements for Layout Alternative A (i.e. inclusion of 
a Balancing Dam) are presented for comparison purposes. These offset requirements, as briefly 
discussed under the heading “Background to biodiversity offsets” above, were utilised to guide 
further investigations of the Biodiversity Offset and Compensation Initiative Study. 
 

Table A: Summary of offset requirements for Layout Alternative A using relevant national 
and provincial guidelines. 

Wetland habitat:  
Offset Ratio 20:1 advocated by DEA (2017) and DEA&DP (2011) 

Dam Habitat loss (Hectares) Offset target (hectares)  

Smithfield Dam 55 1100 

Langa Balancing Dam 44 880 

Mbangweni Balancing Dam 59 1180 
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Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

CBA ‘Irreplaceable’ habitat* 
Offset Ratio 30:1 as advocated by EKZNW (2013) 

Smithfield Dam 29.45 883.5 

Langa Balancing Dam 14.76 442.8 

Mbangweni Balancing Dam 15.59 466.8 

CBA ‘Optimal’ habitat* 
Offset Ratio 5:1 as advocated by EKZNW (2013) 

Smithfield Dam 129.22 646.1 

Langa Balancing Dam N/A 

Mbangweni Balancing Dam N/A 
*The specific offset requirements for Protea caffra and Protea simplex cannot be determined at this time, since the individual plants within 
the Smithfield Dam FSL will need to be ascertained prior to the commencement of construction activities. The recommended offset ratio for 
these plants is 30:1. 

Table B: Summary of offset requirements for Layout Alternative B using relevant national 
and provincial guidelines. 

Wetland habitat:  
Offset Ratio 20:1 advocated by DEA (2017) and DEA&DP (2011) 

Dam Habitat loss (Hectares) Offset target (hectares)  

Smithfield Dam 55 1100 

Proposed Spoil Sites 4.35 87 

Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

Proposed Spoil Sites (if required, due 
to edge effects) 

0.75 ha / 300 m 0.75 ha / 300 m 

CBA ‘Irreplaceable’ habitat 
Offset Ratio 30:1 as advocated by EKZNW (2013) 

Smithfield Dam 29.45 883.5 

Proposed Spoil Sites 4.66 139.8 

CBA ‘Optimal’ habitat 
Offset Ratio 5:1 as advocated by EKZNW (2013) 

Smithfield Dam 129.22 646.1 

Proposed Spoil Sites N/A 

 
Table C: Summary of wetland and riparian offset requirements calculated using the Wetland 
Offset tool (Macfarlane et al, 2016) for Layout Alternative A 

Wetland habitat:  
Offset Ratio 11:1 

Dam Habitat loss (Hectares) Offset target (Ecosystem 
Conservation Hectare Equivalents)  

Smithfield Dam 55 538.30 

Langa Balancing Dam 44 382.80 

Mbangweni Balancing Dam 59 513.30 

Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

 
Table D: Summary of wetland and riparian offset requirements calculated using the Wetland 
Offset tool (Macfarlane et al, 2016) for Layout Alternative B 

Wetland habitat:  
Offset Ratio 11:1 

Dam Habitat loss (Hectares) Offset target (Ecosystem 
Conservation Hectare Equivalents)  
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Smithfield Dam 55 538.30 

Proposed Spoil Sites 4.35 16.8 

Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

Proposed Spoil Sites (if required, due 
to edge effects) 

0.75 ha / 300 m 0.75 ha / 300 m 

 
Landowner Engagement for Stewardship Sites 
Four (4) broad offset target recipient areas were identified by using desktop methods, which seemed to 
provide the required biodiversity characteristics to use for the offset. Within these four (4) main target 
areas, various farms were identified as potentially suitable offset sites. As far as feasibly possible, 
contact details for the various landowners of these identified farms were obtained from Nemai 
Consulting, during the field work and as referrals from other landowners. All the identified landowners 
were contacted telephonically and informed about the proposed wetland and biodiversity offset 
requirements, the concept of the Stewardship Initiative to be set up with the DWS, and they were 
informed that their property had been identified as a potential site. All telephonic conversations were 
followed up with an email which contained the following information: 

1. The Background Information Document (BID), which included information on: 
a. Basic background on the need for the Project; 
b. The EIA and Water Use Licencing Application (WULA) Process being undertaken by 

NEMAI Consulting (Pty) Ltd; 
c. Offset Requirements; 
d. Summary of Phase 2 of the Watercourse and Biodiversity Offset Study; and 
e. Contact details for Scientific Aquatic Services (SAS) as well as NEMAI Consulting (Pty) 

Ltd. 
2. Additional maps indicating the identified wetlands and terrestrial CBAs of the target area within 

which their properties are located; 
3. A summary of possible benefits that could arise from the Stewardship Agreements.  

 
Landowners were requested to confirm whether or not they would be interested in future engagement 
regarding such a stewardship. 
 
Since contact details were not available for all landowners within the target recipient sites at the time of 
this Biodiversity Offset Study, and some landowners could not be reached, approximately 50% of all 
landowners within the recipient sites were contacted, including the Department of Rural Development 
and Land Reform (DRDLR), which owns the majority of farm portions within the S2 Target Recipient 
Site. Approximately 45% of the landowners who were contacted indicated their willingness in principle 
to participate in such a Stewardship Programme. By overlaying the delineated watercourses and 
terrestrial CBA datasets on the farm portions belonging to those landowners who have indicated a 
willingness to participate, the extent of wetland and CBA habitat which is likely to be realistically 
available to achieve a successful offset was estimated. 
 
Offset locations and interventions 
Based on the all of the above information i.e. the offset requirements as laid out by the DEA (2017) and 
EKZNW (2013), as well as the wetland hectare equivalents as determined by application of the Draft 
Wetland Offset Calculator, the following was determined: 

➢ The overall target of 84.7 wetland functional hectare equivalents (based on an offset ratio of 
11:1, and as calculated for Smithfield Dam and the Langa Balancing Dam option only) can 
realistically be achieved, and exceeded by 13.3 wetland functional hectare equivalents; 

➢ The overall target of 920.8 wetland ecosystem conservation hectare equivalents will not be met, 
and will fall short by 281.6 wetland ecosystem conservation hectare equivalents should the 
proposed Balancing Dam proceed; 

➢ The wetland offset target of 16.8 wetland ecosystem conservation hectare equivalents required 
should the Balancing Dam be discarded and the spoil sites utilised instead can be realistically 
achieved within the Baynesfield Estate; 

➢ Offset targets for CBA Irreplaceable and CBA Optimal habitat for both the Smithfield Dam and 
Langa Balancing Dam, and for the proposed spoil sites, can potentially be significantly 
exceeded. 
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Fieldwork was undertaken to ground-truth the extent and ecological condition of the proposed offset 
target areas, in terms of both wetland and terrestrial requirements. Following on from this, rehabilitation 
measures were developed and compiled into a comprehensive, albeit generic, Rehabilitation and 
Management Guideline which is presented in Section 11 of this Biodiversity Offset Report. These 
Rehabilitation and Management Guidelines will then in due course be presented to the relevant 
authorities and stakeholders for approval. If the Project proceeds, these Rehabilitation and 
Management Guidelines will need to be made specific to each individual stewardship site. 
 
Strength Weakness Opportunity Threat (SWOT) Analyses Findings 
A Strength Weakness Opportunity Threat (SWOT) analyses was undertaken to identify the potential 
risks and opportunities associated with the Project. These key risks and opportunities associated with 
the Project are discussed below. 
 
Taking into consideration the final offset requirements as discussed in Sections 4.2 and 9.3 of this 
Biodiversity Offset Report (this report) it is clear that all four (4) proposed recipient sites (as defined in 
Section 5 of this Biodiversity Offset Report) are required if the offset targets are to be met. Furthermore, 
whilst various guidelines (DEA, 2017; Macfarlane et al, 2016) advice that offsets should preferably be 
within a single area, this is not practical for a development of this extent. It is the opinion of the 
Biodiversity Offset specialists that whilst there are risks associated with each of the four (4) proposed 
recipient sites, these risks (or similar) are likely to be inherent within the context of any given Offset and 
Compensation Initiative, and that the approach presented here increases the potential for success as 
the offset is not reliant on a single farm portion or landowner. In addition, particularly within the Smithfield 
3 Target Recipient Site, Non-Governmental Organisation (NGOs) such as Birdlife South Africa, and 
Government administered initiatives such as Working for Wetlands (jointly administered by the DWS 
and the DEA/DEFF), are already active, thus increasing the potential for the proponent to partner with 
such NGOs or Government administered initiatives to implement a well-rounded, holistic Offset 
Programme.    
 
Key risks of the Biodiversity Offset and Compensation Initiative include the following: 

➢ Very little is known about the three (3) key faunal species of concern (Blue Swallow, 
Penningtons Protea Butterfly, Keeled Riverine Millipede). Thus, the compensation initiatives 
around them have a significant possibility of being unsuccessful and therefore the Biodiversity 
Offset and Compensation Initiative could be regarded as a failure; 

➢ Many of the land portions in the four (4) Target Recipient Sites are subject to land claims and 
therefore there is significant risk that any implemented biodiversity offsets could be nullified if 
land is transferred to claimants who are not sensitive to conservation initiatives. In future 
engagements with the DRDLR it is hoped that the legal status pertaining to such Stewardship 
Programmes should land be transferred to claimants can be clarified;  

➢ Privately owned land – obtaining final agreement from landowners may be a challenge. It is 
possible that landowners will stipulate that no offset requirements may negatively impact on 
existing or future sustainable commercial activities on each property. One on one engagements 
will need to take place to explain the potential benefits that can accrue as a result of the offset 
activities;  

➢ Based on observations during ground-truthing, the implementation of an offset in the four (4) 
Target Recipient Sites may be technically complicated due to factors such as naturally erodible 
soils and ongoing anthropogenic disturbances; and 

➢ Potential mismanagement of funds and wasteful expenditure by the Implementing Agent of the 
Offset and Compensation Initiative leading to no net gain or improvement in biodiversity. 

 
Procedural risk is best mitigated by ensuring that extensive engagement with the relevant stakeholders, 
in particular Provincial Authorities such as EKZNW, landowners and the surrounding communities. 
 
The primary risk associated with procurement of land is the financial implications of purchasing 
significant portions of land on which to implement the proposed offset, or entering into lease agreements 
with landowners; however, the purchase of land is not considered a necessity – or practicable - in the 
context of this Biodiversity Offset and Compensation Initiative. However, should purchase agreements 
prove feasible, the purchase of land should be preferred over Stewardship Agreements. In order to 
mitigate this risk, it is suggested that various partnerships – such as Stewardship Programmes 
managed by landowners – be implemented. Furthermore, it must be ensured that well executed and 
accountable auditing, both from a technical and a financial point of view, takes place.  
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Recipient site characterisation – Wetlands and Riparian Zones 
The freshwater resources within the four (4) target recipient sites were assessed on a systems level, 
and were found to be in moderately modified condition, although of high to very high Ecological 
Importance and Sensitivity despite the decreased ecological integrity. The results of the freshwater 
resource assessment of freshwater resources within the Target Recipient Sites are summarised in the 
table below: 

Table C: Summary of the results of the assessments of the various freshwater resources 
within the target recipient sites.  

Target recipient site PES Ecoservices EIS REC 

Smithfield 1 C Intermediate High B/C 

Smithfield 2  C Moderately High High B/C 

Smithfield 3 C Moderately High Very High B/C 

Baynesfield C Moderately High  Very High B/C 
 

Impacts on the various freshwater resource systems that were assessed include the construction of 
drainage channels, instream infrastructure (weirs, roads, bridge piers), erosion and bank incision and 
proliferation of alien vegetation, particularly wattle (Acacia spp.) and Bugweed (Solanum mauritanium). 
The intensity and magnitude of these impacts varies between systems, but it is the opinion of the 
Ecologist that these impacts can be appropriately rehabilitated and managed to improve the overall 
functioning and ecological integrity of the assessed freshwater resource systems, thus contributing 
towards the achievement of the goals and objectives of the Biodiversity Offset and Compensation 
Initiative.  

In addition to the areas identified for the Wetland Offset and Compensation Initiative a “like for like” 
Riparian Zone Offset and Compensation Initiative was developed. Riparian areas have been identified 
in three (3) areas adjacent to the Smithfield Dam Basin for rehabilitation at three (3) strategic points 
around the proposed Smithfield Dam. 
 

These identified riparian areas as discussed in the paragraph above can be summarised as follows: 
➢ A length of the uMkhomazi River of 9 km downstream of the proposed Smithfield Dam’s dam 

wall; 
➢ A length of 3 km on the Luhane River, a tributary of the Umkhomazi River, to the south of and 

flowing into the proposed Smithfield Dam; and 
➢ A length of the uMkhomazi River of 4.5 km upstream of the proposed Smithfield Dam and above 

its FSL.  
 

Recipient site characterisation – Grasslands and Critical Biodiversity Areas (CBAs) 
A site visit was undertaken in March 2018 during which the presence of CBA grasslands was noted 
within the Target Recipient Sites. Factors affecting the integrity of the CBAs within the Target Recipient 
Sites were recorded e.g. alien and invasive vegetation, and overgrazing. Based on these observations 
the PES of the CBAs and grasslands within the Target Recipient Sites could be determined and the 
suitability of the grasslands to meet the offset requirements assessed. Furthermore, the proposed 
mitigatory measures were identified to aid in grassland management in order to improve the Present 
Ecological State of the CBAs.  
 

The majority of the grassland areas present within the Target Recipient Sites were intact, but areas 
within the communal tribal lands have shown indications of over grazing and burning. Rehabilitation 
measures proposed include but are not limited to possible fencing off of areas, custodian programs to 
guide and assist with good grazing and burning practices, alien vegetation control and re-vegetation 
with indigenous species.  
 

Following the assessment of the CBA and grassland areas, it is the opinion of the Ecologist that 
rehabilitation and conservation initiatives of the CBA and grassland areas will adequately meet the 
requirements of the Biodiversity Offset and Compensation Initiative. The habitat and ecological 
functioning of these CBA and grassland areas within the Target Recipient Sites can be improved, in 
turn providing a valuable resource in terms of both ecological service provision and direct benefits to 
the surrounding communities. 
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Offset and Compensation intervention overview 
Based on results of the landowner engagement process the following offset extents could be achieved: 
 
Layout Alternative A 

➢ The overall target of 84.7 wetland functional hectare equivalents (based on an offset ratio of 
11:1, and as calculated for the Smithfield Dam and Langa Balancing Dam Option only) can 
realistically be achieved, and exceeded by 13.3 wetland functional hectare equivalents; 

➢ The overall target of 921.6 wetland ecosystem conservation hectare equivalents will not be met, 
and will fall short by 282.4 wetland ecosystem conservation hectare equivalents; 

➢ Offset targets for CBA Irreplaceable and CBA Optimal habitat for both the Smithfield Dam and 
the Langa Balancing Dam Option can potentially be exceeded;   

➢ The management of 17 km of riparian areas primarily located on the uMkhomazi River 
upstream and downstream of the Smithfield Dam. This intervention is in line with the 
requirements defined by the DWS - Sub-Directorate: Instream Water Use (Mr. P. Ackerman 
Pers. comm. 2017). Furthermore, this Riparian Offset Initiative serves the additional purpose 
of, as best possible, ensuring that, on a like for like basis, riparian areas are conserved and that 
the area nearest to the Lundy’s Hill population of Gnomeskelus fluvialis (Riverine Keeled 
Millipede), that will not be affected by the Project will be managed. 

 
Layout Alternative B 

➢ Taking the above into consideration, the overall target of 52.9 wetland functional hectare 
equivalents (based on a ratio of 11:1) calculated for the Smithfield Dam and proposed Spoil 
Sites 4 and 6 can be realistically achieved, and exceeded by 45.1 wetland functional hectare 
equivalents; 

➢ The overall target of 555.6 wetland ecosystem conservation hectare equivalents calculated for 
the Smithfield Dam and proposed spoil sites can be met, and exceeded by 83.6 wetland 
ecosystem conservation hectare equivalents; 

➢ The management of 17 km of riparian areas may be adjusted to 17.3 km in order to 
accommodate the riparian offset requirements of the spoil sites should the latter be required; 

➢ Based on the fact that the offset targets for the CBA Irreplaceable and CBA Optimal habitat for 
both the Smithfield Dam and Langa Balancing Dam could potentially be exceeded, it is 
conceivable that the same applies under Layout Alternative B, since the potential loss of CBA 
Irreplaceable habitat due to the spoil sites is approximately a third of the extent affected by the 
Langa Balancing Dam. 

 
Based on the consideration of the impacts of the proposed Project, as well as the characteristics of the 
receiving environment and those of the recipient sites, the following points broadly summarise the 
envisaged interventions to take place as part of the offset to improve the grasslands, CBAs and to 
achieve the functional wetland hectare equivalent targets: 

➢ Riparian vegetation restoration both upstream and downstream of the proposed Smithfield dam 
on the Umkhomazi River, as well as on the Luhane River flowing into the proposed Smithfield 
Dam including alien vegetation management, bank shaping and stabilisation;  

➢ Wetland and watercourse restoration including alien vegetation management and erosion 
control;  

➢ Grassland and CBA offset restoration including alien vegetation management and erosion 
control as well as management of fire and grazing; and 

➢ Various initiatives for the SCC Compensation, including:  

• Gnomeskelus fluvialis (Riverine Keeled Millipede) rescue and relocation. If after search and 
relocation initiatives none are found, the budget provided for this may be redirected, or at 
the discretion of a suitably qualified specialist, excluded from the offset quantum; 

• Planting of Protea caffra (food source for Capys penningtoni – Pennington’s Protea 
Butterfly);  

• Research, habitat creation and conservation management for Hirundo atrocaerulea – the 
Blue Swallow; and 

• Provision of budget for these three above-mentioned SCC (Blue Swallow, Riverine Keeled 
Millipede and Pennington’s Protea Butterfly).  

 
Budgetary Requirements 
A budget estimate was developed considering the cost to develop the Biodiversity Offset and 
Compensation Initiative as well as to provide budget to facilitate the implementation thereof. It must be 
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noted that the budget is prepared to feasibility level only. Budget was also provided for maintenance of 
the proposed Rehabilitation and Management Guidelines with specific mention of follow-up alien 
vegetation control and revegetation for a period of three (3) years. It must, however, be noted that 
budget for overall ongoing management and maintenance has been estimated for a period of 30 years 
( ‘generation’). In addition, budget has been defined for ongoing monitoring most applicable to each of 
the aforementioned species of conservation concern. Furthermore, budget has also been defined for 
specific research largely based on recommendations by the relevant faunal specialists.  
 
The budgets presented in this report include Value Added Tax (V.A.T) at a rate of 15% and are 
calculated using 2019 costs. It is estimated that the total budget for the Biodiversity Offset and 
Compensation Initiative is R170, 231,000 (rounded and including VAT). This includes the following 
budgets: 

➢ Offset initiation and management fees R25,047,000 (rounded and including VAT); 
➢ Execution and maintenance Wetland Offset and Compensation Initiative: R37,855,000 

(rounded and including VAT); 
➢ Execution and maintenance for of the Riparian Zone Offset and Compensation Initiative as well 

as employment of River stewards for 30 years: R36,590,000 (rounded and including VAT); 
➢ Execution and maintenance of Grassland and CBA Offset and Compensation Initiative: 

R21,419,000 (rounded and Incl. VAT); 
➢ Offset and compensation programmes for the three (3) identified faunal SCC species (namely 

Blue Swallow, Riverine Keeled Millipede and Pennington’s Protea Butterfly): R49,320,000 
(rounded and Incl VAT).  This is split between the three species as follows: 

• Blue Swallow and other avifaunal SCC: R30,742,000 (rounded and incl VAT) since 
the risk to the species has been significantly reduced by the removal of the 
Balancing Dam, however allowance was made for initiatives for other avifaunal 
SCC potentially occurring in the area as well as more extensive monitoring. This 
equates to approximately 0.1% of the Project Capex budget; 

• Riverine Keeled Millipede: R13,213,000 (rounded and incl VAT); and 

• Pennington’s Protea Butterfly: R5, 365,000 (incl VAT). 
 
Please refer to Sections 11.2.6, 11.3.5 and 11.4.4 for the detailed breakdowns of these budgets. It 
should also be noted that should further specialist studies determine that the Riverine Keeled Millipede 
does not occur within the proposed Smithfield Dam FSL footprint and/or that Pennington’s Protea 
Butterfly will not be affected, no compensation will be required and therefore the associated budget may 
be redirected to the other aspects of the offset if a need is identified by the Implementing Agent, or at 
the discretion of a suitably qualified specialist, the compensation for these aspects may be excluded 
from the overall quantum allocated to the offset. 
 
Due to the nature of the proposed Project, and the related wetland offsets as well as the biodiversity 
compensations, it is important to ensure the long-term sustainability and viability of both the proposed 
Smithfield Dam and associated infrastructure as well as the Biodiversity Offset and Compensation 
Initiative. In this regard, the proponent is obliged to ensure that the proposed Smithfield Dam (and 
potentially proposed Balancing Dam) are sustainably managed for the life of the Project (defined as a 
30-year period), that these efforts are viable and sustainable “in perpetuity” (defined as 99 years) and 
that funding is provided for a generation (generally accepted as a period of 30 years). 
While this high-level biodiversity planning process has elicited in principle agreement of various 
strengths or merely interest by many landowners it should be noted that there are no guaranteed 
outcomes at present. Nevertheless, the overall risk of not being able to meet the Biodiversity Offset 
targets is considered to be reasonably low, since through the engagement process, the level of interest 
from the landowners consulted showed “proof of concept”. This “proof of concept” demonstrates that 
with more effort, the Biodiversity Offset and Compensation Initiative could be successfully rolled out. 
The conservative approach taken to budgeting and the contingency included in the budget should 
address required further interactions. 
 
Way forward 
Several steps remain to be taken, initially in the process of finalizing the detailed offset design, and 
subsequently in actual implementation of the biodiversity offset, rehabilitation and compensation work.  
As noted above, both the DWS and the TCTA are required to follow the procurement processes set out 
by National Treasury and the PFMA. Thus, although this Biodiversity Offset and Compensation Initiative 
feasibility study makes recommendations for possible options to roll out the Biodiversity Offset and 
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Compensation Initiative, it must be noted that these are merely high-level suggestions and the finer 
details of the actual implementation will need to be guided by the applicable financial management 
legislation.  
 
One such suggestion is that the DWS via the Implementing Agent (e.g. the Trans-Caledon Tunnel 
Authority [TCTA]) could appoint a single implementing agent to co-ordinate and manage wetland 
rehabilitation and offsets. This Implementing Agent would be appointed on contract to work with relevant 
government agencies and authorities to ensure that the detailed wetland, grassland and CBA 
rehabilitation and offset plans are prepared and implemented according to schedule. The Implementing 
Agent could, where appropriate, sub-contract work to contractors and/or consultants. This arrangement 
would be the least complex from the DWS’ perspective. Alternatively, the DWS could request a number 
of different government agencies, who in turn could appoint contractors and/or consultants, to undertake 
the following required tasks: 

➢ Detailed design and planning of wetland rehabilitation; 
➢ Detailed design and planning of biodiversity offsets; 
➢ Secure relevant authorisation for the detailed wetland rehabilitation and biodiversity offset 

plans;  
➢ Establish and secure protection for offset sites; and 
➢ Either implement, or oversee, the long-term management of the Offset and Compensation 

Initiative.  
 
This arrangement would, however, be relatively complex and could place a higher demand on the DWS, 
particularly since neither ecosystem rehabilitation nor biodiversity management are the DWS’ core 
functions. The overall high-level plans for institutional arrangement rollout have been defined in Section 
11.1.1 of this report to further guide the rollout of the Biodiversity Offset and Compensation Initiative.  
 
Conclusion and reasoned opinion 
Following the optimisation of the proposed Project components, and the very strong likelihood that the 
proposed Balancing Dam will not be constructed, the Project footprint within Blue Swallow habitat has 
been significantly reduced. The footprint of the proposed spoil sites (Layout Alternative B) has been 
further optimised during the detailed design phase, further reducing the footprint to the absolute 
minimum area possible for the Project to proceed and be viable. Following the optimisation of the spoil 
site footprints, the only infrastructure that will remain within Blue Swallow habitat is the tunnel portal. 
 
This Biodiversity Offset and Compensation Initiative and Implementation Plan document must be 
submitted to the competent authority as part of the EIA Process. If approved, this plan, which may 
remain dynamic as the scheme design may be further optimised during the design phase, must be 
adhered to by the proponent and appointed implementing agent/s. 

The objective of this Study was to provide sufficient information on the ecology of the Target Recipient 
Sites, together with the best considered and assessed Biodiversity Offset and Compensation Initiative 
that could be developed within the time and budgetary constraints during this phase of the Project. This 
allows for the EAP and the relevant authorities to apply the principles of IEM and the concept of 
sustainable development. The needs for conservation as well as the risks to other spheres of the 
physical and socio-cultural environment need to be compared and considered along with the need to 
ensure economic development of the region and the country.  

It is the opinion of the Ecologists that this Biodiversity Offset Study provides the relevant information 
required in order to consider and implement IEM as well as to ensure that the best long term use of the 
resources within the study area will be made in support of the principle of sustainable development. 
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 INTRODUCTION 

The Integrated Mgeni Water Supply System (WSS) is the main water source that supplies five 

million people and industries in the eThekwini Municipality, uMgungundlovu District 

Municipality (DM) and Msunduzi Local Municipality (LM), all of which comprise the economic 

hub of the KwaZulu-Natal (KZN) Province (Nemai, 2016). The existing water resources of the 

Integrated Mgeni WSS are insufficient to meet the long-term water requirements of the system, 

and these existing water sources cannot be further developed. The Department of Water and 

Sanitation (DWS) recently (circa 2017) completed the feasibility investigations for the 

proposed development of the uMkhomazi Water Project (uMWP-1), which is earmarked to 

transfer water from the undeveloped uMkhomazi River to the Integrated Mgeni WSS. These 

feasibility investigations indicate that the uMWP-1 is the next most viable option to augment 

the Integrated Mgeni WSS. 

 

The project area is situated in inland in KwaZulu-Natal and to the west of the towns of 

Pietermaritzburg and Howick. The western part of the project area falls within the Harry Gwala 

District Municipality (Ingwe Local Municipality), whereas the eastern portion is in the 

uMgungundlovu District Municipality (Richmond Local Municipality and Mkhambathini Local 

Municipality). The western portion of the project area, including the dam site and dam basin 

of the proposed Smithfield Dam and the first ± 21 km of the tunnel, falls under Traditional 

Authority and state-owned land. The area is characterised by traditional homestead 

settlements and rural subsistence agriculture. The eastern part of the project area, which 

includes the remaining part of the tunnel (± 11.5 km), Balancing Dam and raw water pipeline, 

is privately owned and predominantly used for commercial farming and forestry (Nemai 

Consulting, 2016).  

 

The proposed Project initially comprised the following: 

➢ A raw water component and a potable water component;   

➢ The Project’s raw water component would consist of a new storage dam (the proposed 

Smithfield Dam) on the uMkohmazi River, a 32.5 km long raw water conveyance 

tunnel, a ±5.0 km long raw water pipeline to the proposed Baynesfield Water Treatment 

Works (WTW), the proposed Langa Balancing Dam as well as a ±1.6 km long bi-

directional off-take pipeline to and from Langa Balancing Dam.  Some of the water 

from Smithfield Dam would be stored in the Langa Balancing Dam to supply water to 

the Baynesfield WTW during maintenance periods of the tunnel and in case of 

emergencies; and 
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➢ The Project’s potable water component will consist of the afore-mentioned Baynesfield 

WTW, which will have capacity of about 625 Mℓ/day, storage reservoirs/s at the 

Baynesfield WTW and a ±16.0 km long potable water from the WTW to Umlaas road 

where it will link into the existing bulk potable water supply infrastructure (the existing 

57’ pipeline) of the Mgeni WSS.  

 

The Final EIA Reports (Raw Water and Potable Water) for the above-mentioned project 

components were submitted to the former Department of Environmental Affairs (DEA), which 

is now known as the Department of Environment, Forestry and Fisheries (DEFF), on 10 

November 2016. A letter (dated 13 February 2017) was received from DEA/DEFF which 

rejected the Final EIA Report for uMWP-1 Raw Water and requested additional information. A 

first version of an Addendum to the Final EIA Report was compiled in July 2018, which aimed 

to provide the additional information requested by DEA/DEFF, to allow for the decision-making 

process to be completed in terms of the National Environmental Management Act (NEMA) 

(Act No. 107 of 1998). 

 

Due to the substantive nature of the comments received from the authorities and Interested 

and Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to 

identify an alternative project layout in light of the potential risks posed to Blue Swallows 

(Hirundo atrocaerulea), which is a critically endangered species. The alternative layout 

excludes the proposed Balancing Dam, which is the principal source of significant impacts to 

Blue Swallows.  

 

The change in the layout caused by the possible discarding of the proposed Balancing Dam 

necessitated the following additional changes: 

➢ Inclusion of new spoil sites to dispose of large volumes of excavated material that will 

be produced during the tunnel boring process, which could no longer be used in the 

construction of the dam wall of the Balancing Dam; 

➢ Changes to the route of the tunnel and raw water pipeline from two alternative routes 

to a corridor approach, approximately 2.6 km (tunnel corridor) and 1.6 km (pipeline 

corridor) in width; and 

➢ Identification of access roads to the above new project components.  

 

The abovementioned changes necessitated consideration of two alternative layouts, namely 

Layout Alternative A (including Balancing Dam) and Layout Alternative B (excluding Balancing 

Dam). Within Layout Alternative B, two spoil site Options were considered, namely Option A 

and Option B. Following a high-level desktop assessment, Option A was discarded for further 
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consideration due to unacceptably high ecological sensitivity and risk (SAS, 2019a and 

2019b), and the ecological investigation then focused on the spoil sites in Option B.  A 

summary of the primary project components of each proposed layout alternative is provided 

in Sections 1.1 and 1.2 following Figures 1 and 2. 



SAS 217174 December 2019 

 

 
4 

 

 

 

Figure 1: Digital satellite image depicting the location of the project footprint (Layout Alternative A) in relation to surrounding areas (Nemai 
Consulting, 2019).  
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Figure 2: Figure 3: Digital satellite image depicting the location of the project footprint (Layout Alternative B) in relation to surrounding areas 
(Nemai Consulting, 2019).
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1.1 Layout Alternative A (including Balancing Dams) 

Layout Alternative A comprises the original proposed project components as described above. 

The sections below serve to provide a short description of the proposed dams (Smithfield and 

the three Balancing Dam options that were considered). 

1.1.1 Proposed Smithfield Dam 

The proposed Smithfield Dam will be located on the uMkhomazi River, approximately midway 

between the Lundy’s Hill Bridge and Deepdale Bridge, near the town of Richmond (Nemai, 

2016). It will be a Category III dam, with an associated large size and high hazard rating, and 

according to Nemai (2016), when at Full Supply Level (FSL), the water surface area will be 

approximately 953 ha. Smithfield Dam will inundate a section of approximately 17 km of the 

uMkhomazi River and approximately 4 km of the Luhane River (a tributary of the uMkhomazi 

River).  

 

1.1.2 Proposed Langa Balancing Dam (preferred option) 

According to Nemai (2016), operational requirements for inspection and maintenance of long 

transfer tunnels, such as the Lesotho Highlands Transfer Scheme, include the provision of 

Balancing Dams on the downstream side. These dams store water for the supply during down 

time periods required for inspection and maintenance periods of the tunnels. During the 

scoping phase for the proposed uMWP-1, three alternatives for the Balancing Dam were 

considered. Details of these alternatives are contained within the EIA report compiled by 

Nemai (2016). For various reasons, as explained in the EIA report, the preferred Balancing 

Dam option is the proposed Langa Balancing Dam. This will be located on the Mbangweni 

River, which is a tributary of the uMlaza River. According to the EIA report (Nemai, 2016) the 

proposed Langa Balancing Dam will cover approximately 144 ha of land when at full capacity. 

Gross storage volume when at FSL (923 masl) will be approximately 15.67 million m3. 

 

1.1.3 Proposed Mbangweni Balancing Dam 

The proposed Mbangweni Balancing Dam, and alternative to the Langa Balancing Dam, would 

also be located on the Mbangweni River, approximately 250 m upstream of the existing 

Mbangweni Balancing Dam. The Mbangweni Balancing Dam will flood approximately 185 ha 

of land (Nemai, 2016), and is likely to have a similar capacity and FSL as Langa Balancing 

Dam, should it be authorized instead of Langa Balancing Dam. 
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1.1.4 Proposed Baynesfield Balancing Dam 

An option was investigated for the Balancing Dam referred to as the Baynesfield Balancing 

Dam. This dam would increase the extent of the existing Baynesfield Dam, however this option 

was determined to be unfeasible from an engineering and socio-economic point of view. For 

example, the loss of cultivated land below the Baynesfield Balancing Dam’s FSL equates to 

approximately 122,8405ha, which is unlikely to be acceptable to the Baynesfield Estate 

operations.  

 

Additionally, the proposed Baynesfield Balancing Dam would result in the loss of around 

83.69ha of terrestrial CBA Irreplaceable habitat, in comparison to 14.76ha below the proposed 

Langa Balancing Dam FSL, and 15.56ha below the proposed Mbangweni Balancing Dam 

FSL. Similarly, wetland habitat loss as a result of the first filling of the Baynesfield Balancing 

Dam is estimated to be 84ha. This is almost double that of the anticipated loss of wetland 

habitat associated with the Langa Balancing Dam (44ha), and roughly 1.5 times that which 

would be lost if the Mbangweni Balancing Dam is authorised (59ha).  

 

However, according to Allan (2018), the location of the proposed Baynesfield Balancing Dam 

is not within the extent of the recommended conservation buffer zones stipulated by 

conservation authorities on Blue Swallows as necessary for the protection of this species and 

its breeding and foraging habitat, whereas both the Langa and Mbangweni Balancing dams 

fall within the recommended buffer zones (Allan, 2018).  
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Figure 4: The location and proposed project footprint of Layout Option A, indicating the three Balancing Dams considered during the EIA phase 
(Nemai Consulting, 2019) 
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1.1.5 Summary: Layout Alternative A 

The table below summarises the total footprint areas in hectares of the proposed Baynesfield, 

Langa and Mbangweni Balancing Dam options, as well as a summary of the total Critical 

Biodiversity Areas and wetland hectarage present within the footprint areas of each proposed 

Balancing Dam. From this table, it can be seen that the overall losses incurred within the 

proposed Langa Balancing Dam FSL will be lower than those within both the proposed 

Baynesfield and Mbangweni Balancing Dams FSL.   

 

It should be noted that the estimated hectares (ha) provided for the “Terrestrial Irreplaceable” 

in the table below were derived from spatial data obtained from Ezemvelo KZN Wildlife with 

regards to the Terrestrial Systematic Conservation Plan (EKZNW, 2010), in which the Critical 

Biodiversity Areas (CBA) Optimal and Irreplaceable were divided. The potential CBA Optimal 

and CBA Irreplaceable lost as a result of the first impoundment of each proposed dam were 

calculated by using the CBA Irreplaceable and CBA Optimal layers and subtracting the 

wetland features from the terrestrial vegetation to obtain the terrestrial CBA lost. Thus, some 

discrepancy between the estimates provided in the table below and those estimates provided 

in the EIA document prepared by Nemai (2016) is expected. However, it is the opinion of the 

authors that the estimated hectares provided in Table 1 below are sufficiently accurate for use 

in decision making and they have thus been utilized for the purposes of this investigation. 

 

It should further be noted that whilst the dataset available from EKZNW contains layers and 

metadata detailing why a certain area has been designated as a CBA, inclusion of such a fine 

level of detail in the planning phases of the Biodiversity Offset is deemed impractical. Thus, 

for the purposes of this high-level planning exercise and considering the required quantum of 

offset, specifically in terms of terrestrial habitat, the most appropriate approach was 

considered to be the use of the high-level CBA Optimal and CBA Irreplaceable spatial data. 

 

Table 1: Summary of the total footprint areas, CBAs and wetland losses associated with the 
proposed Langa and Mbangweni Balancing Dams. 

Balancing Dams Total 
footprint 
area 
(hectares) 

Terrestrial CBA 
(Irreplaceable) 
(hectares) 

Terrestrial CBA 
(Optimal) 
(hectares) 

Wetland 
losses 
(hectares) 

Riparian 
vegetation 
losses 
(hectares) 

Mbangweni 185  15.56 0 59 0 

Langa 144 14.76 0 44 0 

Baynesfield 341  83.69 0 84 0 
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1.2 Layout Alternative B (without Balancing Dam) 

Layout Alternative B excludes the proposed Balancing Dam; however, the initial project plan 

included the utilisation of the tunnel muck from the proposed transfer tunnel in the construction 

of the chosen Balancing Dam wall. Thus, exclusion of a Balancing Dam from the project will 

necessitate an alternative method of disposal of this spoil material. This requirement led to the 

identification of various potential spoil sites within the Baynesfield Estate, which were 

considered for the disposal of large volumes of excavated material (mostly consisting of shale 

and dolerite) that will be produced during the tunnel boring exercise and include the below:  

➢ Option A: five proposed spoil sites immediately downstream of the Baynesfield Dam; 

and 

➢ Option B: nine proposed spoil sites scattered across the Baynesfield Estate.   

 

SAS was appointed in August 2019 to undertake watercourse and biodiversity ecological 

assessments of the two spoil site Options (refer to SAS 2019a and 2019b). 

 

Based on a high-level assessment of Option A along with general observations on site and its 

location within watercourses, it was evident that the use of Option A for spoiling is not feasible 

from a wetland and freshwater ecosystems conservation perspective. As such this area was 

excluded from further investigation. The field investigations therefore focused on the proposed 

spoil sites associated with Option B. The ecological studies undertaken by SAS in October 

2019 of the sites within Option B found that of the nine proposed spoil sites, one site was 

unsuitable for use from both a freshwater ecosystem and biodiversity perspective, and this 

was then discarded from further consideration (SAS, 2019a and 2019b). 

 

Although the utilisation of certain spoil sites within Option B poses a direct, negative risk to 

watercourses and associated biodiversity, overall the loss of habitat is considerably less than 

that which would occur due to the first filling of any of the proposed Balancing Dams. 

Nevertheless, to enable informed, balanced decision-making, the watercourse and 

biodiversity offset requirements for the proposed spoil sites were determined. Table 2 presents 

a summary of anticipated habitat losses associated with the proposed spoil sites. 

 

Table 2: Summary of the total footprint areas, CBAs and wetland losses associated with the 
proposed spoil sites (Sites 1-8) within Option B. 

Proposed Spoil 
Site 

Total 
footprint 
area 
(hectares) 

Terrestrial CBA 
(Irreplaceable) 
(hectares) 

Terrestrial CBA 
(Optimal) 
(hectares) 

Wetland 
losses 
(hectares) 

Riparian 
vegetation 
losses 
(hectares) 

Spoil Site 1 2.42 3.71 0  0.1 
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Spoil Site 3 2.5 2.5 0 0 0.65 

Spoil Site 4 7.79 6.89 3.5 3.35 0 

Spoil Site 5 7.25 5.2 0 0 0 

Spoil Site 6 3.23 1.94 0 1 0 

Spoil Site 7 8.23 0.44 0 0 0 

Spoil Site 8 5.69 3.06 0 0 0 

TOTAL 47.71 33.39 3.5 4.35 0.75 

 

If the above is compared to the footprint areas of the proposed Balancing Dams, it is clear that 

the proposed spoil sites pose a significantly reduced threat to the ecology of the Baynesfield 

area. The total footprint area of the proposed spoil sites (47.71 ha) equates to approximately 

33% of the Langa Balancing Dam footprint, and only 25% and 14% of the Mbangweni and 

Baynesfield Balancing Dam footprints respectively. Although it is acknowledged that the total 

loss of Terrestrial CBA due to the spoil sites is higher than the loss associated with the 

Balancing Dams, the loss of watercourse habitat (wetland and riparian) is significantly lower 

(5.1 ha in total versus between 44 ha and 84 ha due to the first impoundment of the Balancing 

Dams). Thus, although the proposed spoil sites will still result in impacts to the local ecology, 

the total area affected is significantly lower, and poses a greatly reduced risk to floral and 

faunal SCC, and in particular, to the Blue Swallow habitat, as a result (please refer to Section 

9 for further discussion).  
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Figure 5: Digital satellite image depicting the location of the nine proposed spoil sites associated with Layout Option B. Site 9 was excluded 
during the baseline ecological study due to high ecological importance and sensitivity.  
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1.3 Problem Statement 

Although the project was considered during the environmental assessment process to be 

potentially “fatally flawed” due to the significance and irreversibility of anticipated impacts on 

sensitive natural areas and on faunal Species of Conservation Concern (SCC), it is considered 

essential for the continued economic and social development of the area supplied by the 

Integrated Mgeni WSS. The EIA report compiled by Nemai (2016) also assessed the 

implications of the ‘no go’ option. According to Nemai (2016), the ‘no go’ alternative is not 

supported due to the following reasons:  

➢ The long-term water deficit that will exist in the Integrated Mgeni WSS means that the 

water requirements of the supply area will not be met;  

➢ Water supply shortfalls could adversely affect the various water user sectors, and 

would suppress development with related socio-economic implications; and  

➢ Over-utilisation of water resources could adversely affect the ecological functioning of 

the Mgeni River system, i.e. the required ecological reserve of the Mgeni River will be 

compromised.  

 

The most significant ecological impact that the project has is due to first impoundment. First 

impoundment will have the following impacts which are considered most significant: 

➢ Inundation of habitat for: 

o Hirundo atrocaerulea (Blue Swallow) critically endangered species. The Balancing 

Dams pose the most significant threat in this regard; and 

o Capys penningtoni (Pennington’s Protea Butterfly) with specific mention of stands 

of their food source, namely Protea caffra;  

➢ Inundation of preferred habitat for, and potentially individuals of, Gnomeskelus fluvialis 

(Riverine Keeled Millipede) which only occur in the leaf litter of indigenous riparian 

forest within the uMkhomazi River in the vicinity of the Smithfield Dam; 

➢ Inundation of terrestrial Critical Biodiversity Areas (CBAs), including: 

o Irreplaceable CBAs; and 

o Optimal CBAs 

➢ Inundation of wetlands, riparian areas and instream habitat which by definition are 

ecologically sensitive and are also often identified as CBA’s.  
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To mitigate impacts in line with the mitigation hierarchy as advocated by the Department of 

Environmental Affairs (DEA2) (2013), alternatives were investigated to avoid or minimize the 

impact of the project. The following points highlight the key mitigatory investigations 

undertaken: 

➢ An option was investigated for the dam referred to as the Baynesfield Dam. This dam 

would increase the extent of the existing Baynesfield Dam however this option was 

determined to be impractical from both engineering and socio-economic points of view;  

➢ In order to negate the impact of the proposed Langa Balancing Dam, which is 

especially significant in light of the impact on the critically endangered Blue Swallows 

(Hirundo atrocaerulea) in the area, an additional, or second tunnel, should be 

considered. To develop an additional, or second, tunnel would, however dramatically 

increase the cost of the implementation of the Project; 

➢ Realignment of the R617 road since the original proposed re-alignment would have 

posed a very significant risk to Capys penningtoni (Pennington’s Protea Butterfly) and 

would have directly impacted on the Impendle Nature Reserve. This road has 

subsequently been re-evaluated and new proposed re-alignment has been developed 

which will negate the impact on Capys penningtoni; and 

➢ Discarding the Balancing Dam altogether (refer to Section 1.2 above) and having other 

water supply contingencies in place. 

 

No mitigatory options are available to avoid or minimise the potential risk to Gnomeskelus 

fluvialis (Riverine Keeled Millipede) which may occur within the riparian zone of the 

uMkhomazi River that will be affected by first impoundment of the proposed Smithfield Dam, 

except for rescue and relocation of this species to identified areas of riparian forest above 

Smithfield Dam’s Full Supply Level (FSL). 

 

Due to the above, an investigation into the required wetland, biodiversity offset and faunal 

Species of Conservation Concern (SCC) compensation was launched for the Smithfield dam 

and the Balancing Dam located at Baynesfield Estate, and the proposed spoil sites should the 

Balancing Dam be discarded.  

 

1.4 Scope of Work  

The Scope of Work and specific outcomes in terms of this biodiversity offset study included:  

 

2 The Department of Environmental Affairs (DEA) is now known as the Department of Environment, Forestry and Fisheries. For the purposes 
of referencing in this document, the the name under which the Department was known during the time of publication of reference material, 
will be used. 
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➢ Review existing information to understand the project and the required offset; 

➢ Attendance of a meeting with relevant stakeholders to identify potential offset 

alternatives;  

➢ Define the residual negative impacts on wetland ecosystem services, wetland 

condition and SCC within the proposed project footprint as well as immediate 

surroundings, and define wetland hectare equivalents and offset requirements;  

➢ Calculate offset requirements using the wetland offset calculator (Macfarlane et. al, 

2016);  

➢ Define the offset requirements based on the guidelines provided by Macfarlane et. al 

(2016) for wetland offsets. Consideration was given to both the extent of wetland areas 

to be offset as well as the functional requirements of the wetlands to be generated in 

the proposed offset; 

➢ Define the biodiversity offset requirements based on the guidelines provided by IEM 

(2013) for biodiversity offsets in KwaZulu Natal. Consideration was given to both the 

extent of CBA areas to be offset as well as the requirements of the ratio offset for CBAs 

to be generated in the proposed recipient sites. The basic offset ratios and the specific 

offset requirements set out within the draft National Biodiversity Offset Policy (2017) 

was also considered as the minimum starting point; 

➢ Based on the findings, both on-site and off-site options for wetland and biodiversity 

offsets were assessed in the surrounding area with preference given to the nearest 

options to the development footprint as well as options in the same quaternary 

catchment; 

➢ Biodiversity aspects highlighted that will affect the proposed recipient sites included 

the confirmation of the loss of biodiversity (including CBAs, wetlands, habitat for 

threatened species such as Hirundo atrocaerulea (Blue Swallows), Capys penningtoni 

(Pennington’s Protea Butterfly) and Gnomeskelus fluvialis (Riverine Keeled Millipede)) 

with assistance from the relevant specialists within the basins of Smithfield Dam and 

the Balancing Dam (Nemai, 2016);  

➢ Conduct a site visit to ground-truth ecological conditions within the proposed recipient 

offset sites; 

➢ A background study of relevant national, provincial and municipal datasets (such as 

National Freshwater Ecosystem Priority Areas [NFEPA] and the DWS RQS PES/EIS 

database) was undertaken to aid in defining the EIS of the freshwater resources within 

the proposed recipient sites; 
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➢ Freshwater resources within the proposed recipient sites were delineated using 

desktop methods and ground truthed and calibrated according to “DWAF3, 2008: A 

practical Guideline Procedure for the Identification and Delineation of Wetlands and 

Riparian Zones”. Aspects such as soil morphological characteristics, vegetation types 

and wetness were used to delineate the various zones of wetness (permanent and 

temporary) according to the guidelines.  

➢ The classification assessment of the freshwater resources was undertaken according 

to the Classification System for Wetlands and other Aquatic Ecosystems in South 

Africa. User Manual: Inland systems (Ollis et al., 2013);  

➢ The EIS of the freshwater resources were determined according to the method 

described by Rountree & Kotze, (2013);  

➢ The services provided by the freshwater resources within the proposed recipient sites 

were assessed according to the method of Kotze et al (2009) in which services to the 

ecology of the site as well as services to the people of the area were defined;  

➢ PES of the freshwater resources was assessed according to the resource directed 

measures guideline as advocated by Macfarlane et al., (2008);  

➢ The wetland offset calculator (Macfarlane et al, 2016) will be applied to the freshwater 

resources within the proposed recipient sites; 

➢ Refine objectives and targets for the wetland offset strategy together with stakeholders 

such as government authorities;  

➢ Attempt to obtain consensus amongst relevant stakeholders on final offset ratios to be 

utilized; 

➢ Obtain agreement in principle from the proponent, landowners and other relevant 

stakeholders; 

➢ Undertake a high level risk assessment of the likelihood of success considering the 

identified approach and opportunities were to be undertaken;  

➢ A strategy to address and reduce the risks identified were to be developed;  

➢ High level project prioritization;  

➢ High level site-specific plans including specific site-level objectives and a description 

of actions / interventions were to be developed;  

➢ High level measurable outcomes and a monitoring program were to be defined;  

➢ High level budget estimates of the proposed projects/interventions, and high level 

monitoring program were to be generated;  

 

3 The Department of Water Affairs and Forestry (DWAF) was formerly known as the Department of Water Affairs (DWA) and subsequently 
as the Department of Water and Sanitation (DWS). For the purposes of referencing in this report, the name under which the Department 
was known during the time of publication of reference material, will be used. 
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➢ The proposed projects/interventions and expected outcomes were to be presented to 

the authorities;  

➢ Establish performance auditing and reporting requirements; and 

➢ Present the findings in a report for consideration by the proponent and relevant 

authorities.  

 

The report provides initial high level recommendations on the biodiversity offset strategies to 

be implemented. As far as possible international best practice such as the Business and 

Biodiversity Offsets Programme (BBOP) Guidelines (2009), as well as the Ezemvelo KZN 

Wildlife (2013) and Macfarlane et al (2016) guidelines were followed. 

 

1.5 Legislative requirements  

The following legislative requirements were considered during the assessment: 

➢ The Constitution of South Africa, 1998; 

➢ The National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA); 

➢ The National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004) 

(NEMBA); 

➢ Notice 388 of 2013, Threatened or Protected Species Regulations as it relates to the 

National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004); 

➢ General Notice 599 of 2014, Alien and Invasive Species List, 2014 as it relates to the 

National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004); 

➢ Restricted activities as listed in General Notice R598 of the National Environmental 

Management: Biodiversity Act, 2004 (Act 10 of 2004); 

➢ Notice 509 of 2004, Exempted Alien Species list as it relates to the National 

Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004)); 

➢ General Notice 864 of 2016, Alien and Invasive Species Regulations as it relates to 

the National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004); 

➢ The National Environmental Management Protected Areas Act, 2014 (Act 21 of 2014) 

(NEMPA) 

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

➢ The Fertilizers, Farm Feeds, Agricultural Remedies and Stock Remedies Act (1947); 

➢ Occupational Health and Safety Act, 1993 (Act No. 85 of 1993) (OHSA); 

➢ The National Veld and Forest Fire Act, 1998 (Act No. 101 of 1998); 

➢ The National Water Act, 1998 (Ac No.t 36 of 1998) (NWA);  

➢ General Notice 509 of 2016 as it relates to the National Water Act, 1998 (Act No. 36 

of 1998);  
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➢ Draft National Biodiversity Offset Policy, 2017 as published in the Government Gazette 

40733 of 2017; and 

➢ The Public Finance Management Act, 1999 (Act 1 of 1999). 

 

The details of each of the above, as they pertain to this study, are presented in Appendix B 

of this report. 

 

1.6 Assumptions and Limitations 

The following assumptions and limitations are applicable to this report: 

➢ All effort was made to understand the requirements for offset as best possible, however 

information on CBAs and on specific species of concern is often not available. Thus, 

best professional knowledge and best technological solutions, with special mention of 

GIS were used to best understand these aspects; 

➢ The assessments of the freshwater resources as well as the grasslands was confined 

to the four identified target recipient sites and does not include the neighbouring and 

adjacent properties, which were only considered as part of the desktop assessment 

insofar as land uses within the relevant catchment areas may have an effect on the 

ecological condition of the assessed watercourses. The assessment of the target 

recipient sites was limited to a single site visit undertaken during March 2018; 

➢ Limitations in the accuracy of the wetland and grassland delineations in some areas 

are anticipated due to anthropogenic disturbances such as the presence of roads, 

agricultural activities and commercial plantations. The delineations presented in this 

report are, however, considered to be the best estimate of the riparian and wetland 

habitat boundaries based on site conditions present at the time of the assessment; 

➢ Due to the landscape in some areas being rugged and very undeveloped, and with 

many areas of interest occurring on extensive private properties with limited access, 

some freshwater resources were inaccessible. Therefore, verification points for 

freshwater resources were located at points as close to the areas of interest to be 

verified as possible and where necessary the conditions at the exact point required 

were inferred or extrapolated; 

➢ Similarly, use was made of aerial photographs, digital satellite imagery as well as 

provincial and national wetland databases to identify areas of interest prior to the field 

survey. Any additional wetland areas and grasslands and drainage features noted 

during the field survey were also assessed and added to the number of survey points. 

Although all possible measures were undertaken to ensure all wetland features, 
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riparian zones and drainage features were assessed and delineated, some smaller 

ephemeral drainage features may have been overlooked; 

➢ Data presented in this report is based on a single site visit, undertaken in March 2018. 

The effects of natural seasonal and long-term variation in the ecological conditions are 

therefore unknown, as aquatic and terrestrial ecosystems are dynamic and complex. 

It is therefore possible that aspects of the ecology, some of which may be important, 

could have been overlooked; 

➢ Wetlands, riparian and terrestrial zones create transitional areas where an ecotone is 

formed as vegetation species change from terrestrial to wetland species. Within this 

transition zone some variation of opinion on the wetland boundary may occur, however 

if the Department of Water Affairs and Forestry (DWAF) (2008) method is followed, all 

assessors should get largely similar results;  

➢ Identification of CBA areas were undertaken on a desktop level with the aid of existing 

available databases. The databases currently available are not recent enough to 

exclude areas that have been anthropogenically disturbed;  

➢ As much effort as possible was made to liaise with landowners and obtain indications 

of willingness to take part in the initiative, within budget constraints and within 

timeframes. However due to time constraints, no definitive agreements could be 

reached. This study has thus aimed to present the degree of interest shown by 

landowners and the level of commitment by landowners to partake in the initiative 

obtained. This can then be used as a “proof of concept” to determine whether the 

biodiversity offset project is deemed viable and can be further developed and rolled 

out; and 

➢ This biodiversity offset study focuses on the high-level planning and overall biodiversity 

and wetland offset requirements. Further refinements, specific to certain detailed areas 

is deemed essential to be undertaken in the future.  

1.7 Indemnity and Terms of use of this Report 

Please refer to Appendix A of this report for all indemnity and terms of use.  

 OFFSET CONCEPTS AND DEFINITIONS 

Due to the nature of the proposed Project, and the related wetland offsets and biodiversity 

compensation initiatives, it is important to ensure the viability of the proposed Smithfield Dam 

and Langa (or Mbangweni) Balancing Dam (should the Balancing Dam proceed), the 

biodiversity and wetland offsets, and the compensation initiatives. In this regard, the proponent 

is obliged to ensure that the proposed Smithfield Dam and, potentially, proposed balancing 
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Dam, are, as much as practically possible, sustainably managed for the life of the Project 

(defined as a 30-year period) and that these efforts are viable and sustainable “in perpetuity” 

(defined as 99 years) and that funding is provided for a generation (generally accepted as a 

period of 30 years). The following sections provide a guide to the biodiversity and wetland 

offset principles that were followed during the design, implementation and management of the 

offset.  

 

2.1 Guiding Principles 

Prior to commencing with the site-specific wetland and biodiversity offset and compensation 

investigation, consideration was given to the aims and objectives of the proposed wetland 

offset / biodiversity compensation programme, to provide a framework by which target offset 

and compensation areas could be identified.  

 

These guiding principles were split into primary (i.e. high-level principles in line with generally 

accepted international, national and provincial offset guidelines) and secondary principles 

(project and site-specific aims and objectives), and are briefly discussed below.  

2.1.1 Primary principles 

Six (6) primary principles were identified which formed the core of identifying suitable wetland 

and biodiversity recipient sites, namely: 

➢ Only wetland loss was quantified utilizing available tools (Macfarlane, 2016). Instream 

and riparian resource loss was not included in the calculated quantum but has been 

taken into account on a “like for like” basis;  

➢ To achieve a “net gain” offset for wetlands and terrestrial areas considered to be of 

irreplaceable or high biodiversity value;  

➢ To give due consideration to the relevant national and provincial offset ratio guidelines;  

➢ To contribute, as far as practicable and viable, to the over-riding aim and objective of 

the National Protected Areas Expansion Strategy (NPAES), which is to achieve cost-

effective protected area expansion for ecological sustainability and increased 

resilience to climate change; 

➢ To ensure, as far as practicable and feasible, that perceived “fatal flaws” in terms of 

unavoidable impacts on faunal SCC are compensated for; and 

➢ Ensuring that the wetland offset is economically viable and sustainable, both in the 

immediate and long-term and from both a capital cost perspective as well as from an 

ongoing maintenance and support perspective.  
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The principles of a “net gain” and the relevant offset ratio guidelines are discussed in further 

detail in Section 2.2 of this report. 

2.1.2 Secondary principles 

Several secondary principles were identified which were considered ideal to achieve through 

the proposed wetland and biodiversity offset but which are not considered essential, namely: 

➢ To improve the existing habitat within the target offset/compensation areas, to increase 

overall biodiversity, provide habitat for floral and faunal SCC and improve ecosystem 

services; 

➢ Improving existing habitat within the target offset/compensation areas will not only 

achieve the above but may improve resilience of floral and faunal communities to the 

effects of climate change, thus potentially mitigating against declining populations of 

threatened species. According to Erwin (2009), globally, climate change is recognized 

as a threat to both species survival and the health of natural systems. Wetland systems 

are particularly vulnerable to altered hydrological patterns, both in terms of quantity 

and quality of their water supply, and therefore it is anticipated that climate change will 

have a pronounced effect on wetlands as a result of altered hydrological regimes 

associated with climate change (Erwin, 2009). Improving the quality of wetland habitat, 

for example by eradicating alien invasive species such as Acacia mearnsii, will 

contribute towards improved resilience by minimising alterations to hydrological 

regimes; 

➢ To utilise offset and compensation technologies and implementation methods, as far 

as possible, that are technologically simple and with a proven track record, so as to 

ensure, as far as possible, that a successful offset and compensation for faunal SCC 

is implemented; 

➢ To improve ecosystem services (regulating, provisioning, cultural and supporting 

services as per the International Finance Corporation’s Performance Standard 6, 

2012) with specific mention of the following: 

• Support of the longevity and use-ability of the proposed dams through the 

improvement of ecological service provision upstream of the proposed dams 

(sediment trapping and nutrient/toxicant assimilation being considered amongst 

the most important ecoservices provisioned); 

• Mitigate loss of downstream ecological service provision, in particular streamflow 

regulations, alteration to the sediment balance, and ensuring maintenance of the 

EWR of downstream communities; and 

• Contribute to socio-cultural benefits for surrounding communities by improved 

provision of ecological services such as flood attenuation, as well as by expanding 
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existing, or securing additional, conservation areas and increasing tourism 

opportunities. Increased tourism linked to the proposed offset may in turn provide 

employment and economic empowerment opportunities for local communities in 

the vicinity of the proposed dams. 

 

2.2 Introduction to Biodiversity and Wetland Offsets 

2.2.1 Consideration of the Mitigation Hierarchy 

Offsets are applied within a mitigation hierarchy and are only aimed at mitigating or 

compensating for any remaining impacts of project development on the environment (often 

called “compensatory mitigation”) after all appropriate and feasible steps have first been taken 

to avoid/prevent, minimize/reduce and remediate/rehabilitate impacts (Macfarlane D. et al, 

2016).  

➢ First, the proposed development should try to avoid or prevent negative impacts on 

biodiversity and ecosystem services by seeking alternative types of development, or 

alternative locations, different scales of development, different layouts and siting of 

development components, etc.;  

➢ Secondly, if the above-mentioned alternatives have been exhausted, every effort 

should be made to minimize negative impacts and to rehabilitate or remediate affected 

areas;  

➢ ‘Residual impacts’ are what will remain after minimizing impacts and rehabilitation. 

These residual impacts would then need to be compensated for, and this may involve 

the specific application of an offset.  

 

Environmental offsetting provides a means by which to slow – and possibly even reverse – 

“ecological deficit” by counterbalancing the degradation, destruction and depletion of natural 

resources through protection, rehabilitation, restoration and replenishment thereof.  Ecological 

deficit is defined by the Global Footprint Network (www.footprintnetwork.org4) as “the 

difference between the biocapacity and ecological footprint of a region or country. An 

ecological deficit occurs when the footprint of a population exceeds the biocapacity of the area 

available to that population.” The South African National Development Plan (NDP, 2030) 

recognises that globally, market and policy failures have resulted in the economy entering a 

period of “ecological deficit” as natural capital (groundwater, marine life, terrestrial biodiversity, 

 

4 https://www.footprintnetwork.org/resources/glossary/ Retrieved 23rd January 2018 

https://www.footprintnetwork.org/resources/glossary/
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and prime agricultural land to name a few) are being degraded, destroyed or depleted faster 

than it can be replenished. 

 

It should, however, be noted that according to the draft National Biodiversity Offset Policy 

(DEA, 2017), although remaining impacts of ‘very high’ significance are considered a ‘fatal 

flaw’ for development, in cases where the development is authorised for overriding public and 

economic considerations, offset ratios are typically set very high (30:1 being the highest ratio 

stipulated by South African guidelines) and may require some form of compensation other 

than ecological offsetting. Whilst ecological offsetting counterbalances residual impacts on 

biodiversity, compensation may take the form of a contribution to a socially desirable cause or 

intervention in recognition of loss, damage, harm or degradation.  

 

Specific offset ratios are defined by the Department of Environmental Affairs (DEA) (2017) 

and the Department of Environmental Affairs and Development Planning (DEA&DP) (2011) 

depending on the circumstances, particularly in terms of ecosystem threat statuses. These 

ratios are discussed in detail Section 2.2.2 below. 

 

2.2.2 National and Provincial Offset Guidelines  

In March 2017, a draft National Biodiversity Offset Policy (DEA, 2017) was published for public 

comment. It should be noted that at the time this Biodiversity Offset and Compensation 

Initiative report was prepared, the policy was still in a draft format and had not been 

promulgated, thus the contents of the policy may be amended in due course.  

 

According to the DEA (2017), biodiversity offsets are defined as “conservation measures 

designed to remedy the residual negative impacts of development on biodiversity and 

ecological infrastructure, once the first three groups of measures in the mitigation sequence 

have been adequately and explicitly considered (i.e. to avoid, minimise and rehabilitate / 

restore impacts). Offsets are the ‘last resort’ form of mitigation, only to be implemented if 

nothing else can mitigate the impact.” 

 

The South African National Biodiversity Institute (SANBI, 2004) further defines biodiversity 

offsets as “measurable conservation outcomes resulting from actions designed to compensate 

for significant residual adverse biodiversity impacts arising from project development after 

appropriate prevention and mitigation measures have been taken.”5 

 

5 Business and Biodiversity Offsets Programme (BBOP). 2009. Biodiversity Offset Design Handbook. BBOP, Washington, D.C. 
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In terms of the draft National Biodiversity Offset Policy (DEA, 2017) as well as the Western 

Cape Provincial Guideline on Biodiversity Offsets (Western Cape, 2007), the significance of 

remaining or residual impacts should be identified on a regional as well as national scale when 

considering biodiversity conservation initiatives. If the residual impacts lead to irreversible loss 

of irreplaceable biodiversity, the residual impacts should be considered to be of very high 

significance and when residual impacts are considered to be of very high significance, offset 

initiatives are not considered an appropriate way to deal with the magnitude and/or 

significance of the biodiversity loss, and other alternatives should be sought (i.e. the proposed 

activity should not be authorised in its current form). In the case of residual impacts determined 

to have medium to high significance, an offset initiative may be investigated. If the residual 

biodiversity impacts are considered of low significance no biodiversity offset is required.6  

 

Whilst thought of as a “last resort” to counteract the cumulative impacts on biodiversity, offset 

strategies do have the potential to increase the future value of biodiversity within a region. 

Thus, the recently gazetted draft National Biodiversity Offset Policy (DEA, 2017) aims to 

provide a set of national guidelines relating to biodiversity offsets for South Africa, since at 

present, only three sets of provincial draft biodiversity guidelines and/or policies are available, 

namely the Western Cape (DEA&DP, 2007), Kwa-Zulu Natal (EKZNW, 2009, 2013) and 

Gauteng (GDARD, 2013).  

 

The principles enshrined in the draft National Biodiversity Offset Policy (DEA, 2017) aim to 

support the general principles of the NEMA, by ensuring that “due remedy is obtained for 

significant adverse impacts on biodiversity resulting from development.” The policy is intended  

to “contribute to securing priority biodiversity and ecosystem functioning in perpetuity, for the 

benefit of both present and future generations”.  

 

In terms of biodiversity offsets relating specifically to wetland habitat, the draft National 

Biodiversity Offset Policy (DEA, 2017) notes that the policy must be read in conjunction with 

the “Wetland Offsets – A best-practice guidelines for South Africa” (Macfarlane D. et al, 2016). 

The various protocols for defining wetland impacts and developing appropriate offset metrics 

were thus considered in the approach to the uMWP-1 offset.  

 

As mentioned previously the concept of a biodiversity offset is relatively new and there is 

presently no standard method for determining the most suitable biodiversity offset. The 

 

6 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
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objective of biodiversity offsets, through the development authorisation and associated EIA 

process is to ensure that residual impacts on biodiversity and ecosystem services that are of 

moderate to high significance (i.e. do not represent a ‘fatal flaw’ from a biodiversity 

perspective) are compensated by developers in such a way that ecological integrity is 

maintained and development is sustainable (Macfarlane D. et al, 2016).  

 

The significance of a residual negative impact on biodiversity is critically influenced by the 

characteristics of the receiving environment, for example, if an area is identified in a 

bioregional plan or fine scale biodiversity plan as a Critical Biodiversity Area (CBA), a priority 

site, a listed protected area, a threatened ecosystem or habitat containing threatened species 

or special habitat (Macfarlane D. et al, 2016).  

 

Biodiversity offsets generally target features or areas with similar biodiversity as that residually 

impacted by development but may target features or areas with biodiversity of higher 

conservation significance. There are many different possible kinds of offsets, but in practice 

they generally fall into the following broad categories as described by the Business and 

Biodiversity Offsets Programme (BBOP) Handbook (2009):  

➢ “Like for like” - Undertaking positive management interventions to restore an area or 

stop degradation: improving the conservation status of an area of land by restoring 

habitats or ecosystems and reintroducing native species. Where proven methods exist 

or there are no other options, reconstructing or creating ecosystems can be 

undertaken. Also, reducing or removing current threats or pressures by, for instance, 

introducing sustainable livelihoods or substitute materials. This can either be done on 

the development site (on-site offset) or a distance from the site (off-site offset); 

➢ Averting risk: Protecting areas of biodiversity where there is imminent or projected loss 

of that biodiversity; entering into agreements such as contracts or 

covenants/stewardships with individuals in which they give up the right to convert 

habitat in the future in return for payment or other benefits now; or 

➢ “Trading up” - Providing compensation packages for local stakeholders affected by the 

development project or monetary compensation for a biodiversity conservation trust 

(Western Cape Provincial Guideline on Biodiversity Offsets, 2007). 

 

According to the DEA (2017) and the DEA&DP (2011), offsets need to be undertaken 

according to various ratios based on the ecological importance and sensitivity and vulnerability 

of the ecosystem. The following table summarises the recommended offset ratios and 

guidelines which have been defined by the DEA (2017): 
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Table 3: Guidelines of appropriate offset ratios based on the impacted biodiversity features 
(DEA, 2017). 

Feature Basic offset ratio and specific 
requirements of the offset 

Adjustments to size and/or number of 
offsets 

Composite biodiversity attributes 

Areas of irreplaceable biodiversity 
 

Impacts on irreplaceable biodiversity to be avoided 
 
Offset at 30:1 only where no alternatives to the development project are deemed 
feasible and where project is of overriding public importance. Refer to the DEA 
guideline on “Need and Desirability”. Offset sites to comprise areas of highest 
conservation priority that are currently without protection. 

 
Areas of composite biodiversity 
significance recognised in approved 
biodiversity policy, bioregional, 
biodiversity of spatial conservation 
plans  

Impacts preferable to be avoided 
 
Offset ratio at minimum 20 times the impacted area. Offset sites to comprise areas of 
highest conservation priority that are currently without protection. E.g. Protected areas 
(as identified in S9 of the NEM: Protected Areas Act), CBAs, verified wetland and river 
feature FEPAs, areas earmarked for protected area expansion. 

Biodiversity pattern 

Ecosystem status (using most up-to-
date and reliable biodiversity 
information, and applying all relevant 
criteria for listing threat status (e.g. 
criteria established in GN 1002 – see 
DEA, 2011) 

Impacts on Critically Endangered 
ecosystems should be avoided. Offset 
at 30:1 only where no alternatives to 
the listed activity are feasible and 
where activity is of overriding pubic 
importance; 
 
Basic offset ratio: 

• Endangered ecosystems at least 
10 but up to 20 times impacted 
area. 

• Vulnerable ecosystems from 1 to 5 
times impacted area. 

• Least Threatened, then generally 
no offset required, provided that 
other criteria do not apply. 

Offset sites to comprise areas of highest 
priority for conservation currently without 
protection.  
 
Offset requirements should be adjusted 
where necessary on the advice of a 
biodiversity specialist, to account for the 
condition of the impacted site, and the 
condition of, and ability to restore offset 
areas. 

Species threat status (using most up-
to-date and reliable biodiversity 
information). 

Impacts on the habitat of Critically 
Endangered species and local 
endemic species with highly restricted 
distributions should be avoided. 
 
When threatened or localised endemic 
species are impacted, the offset must 
cater explicitly for the habitat needs of 
the affected species and prevent any 
change (i.e. increase) in their threat 
status. A precautionary approach must 
be exercised in cases where highly 
threatened of vulnerable species are 
affected. 

Where the ecosystem is listed as Least 
Threatened, it may be necessary to provide 
an offset to cater for residual negative 
impacts on threatened species.  
 
Where an offset requirement has been 
determined for a threatened ecosystem (i.e. 
recognised as Vulnerable, Endangered or 
Critically Endangered) using the basic 
offset ratio, it may be necessary to increase 
size of offset and/or number of offset sites 
on the advice of a relevant biodiversity 
specialist to ensure enough of that species’ 
habitat would be protected and managed to 
ensure its status would not change (i.e. 
worsen).  

Special habitats The offset area must include good 
examples of impacted special habitats. 

Where the ecosystem is Least Threatened, 
it may be necessary to provide an offset to 
cater for residual negative impacts on 
special habitats. 
 
Where an offset requirement has been 
determined for a threatened ecosystem 
using the basic offset ratio, it may be 
necessary to provide an offset, and/or to 
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increase the size of an offset and/or number 
of offset sites on the advice of a relevant 
biodiversity specialist to ensure that special 
habitats are represented. 

Biodiversity process 

Important ecological corridors (e.g. 
linking mountains to coast, along 
gradients, linking protected areas or 
other priority areas for biodiversity) or 
areas important for ecological 
functioning.  

If any important corridors are impacted, 
the offset must incorporate areas that 
would provide substitute corridors or 
linkages connecting priority areas. 

Where the ecosystem is Least Threatened, 
it may be necessary to provide an offset to 
cater for residual negative impacts on 
important biodiversity process areas. 
 
Where an offset requirement has been 
determined for a threatened ecosystem 
using the basic offset ratio, it may be 
necessary to provide an offset, and/or to 
increase the size of an offset and/or number 
of offset sites on the advice of a relevant 
biodiversity specialist to ensure that 
ecological linkages are represented and 
connectivity maintained. 

Ecosystem services 

Areas that provide ecological goods 
and services of high value to 
communities or society as a whole, 
and on which there is a high level of 
dependence. 

The offset must provide acceptable 
substitute goods and services. 

Where the ecosystem is Least Threatened, 
it may be necessary to provide an offset to 
cater for residual negative impacts on 
ecosystem services. 
 
Where an offset requirement has been 
determined using the basic offset ratio, it 
may be necessary to provide additional 
offset sites that would provide the 
necessary ecosystem services, and/or 
compensation in kind. The potential to 
rehabilitate degraded parts of earmarked 
offset areas, to improve ecosystem 
services delivery to affected communities 
should be considered.  

 

Additionally, the following ratios were defined by the DEA&DP (2011): 

➢ A 30:1 ratio for ‘critically endangered’ ecosystems, where an offset would be 

appropriate only in exceptional circumstances; 

➢ A 20:1 ratio for ‘endangered’ ecosystems; 

➢ A 5:1 ratio for ‘vulnerable’ ecosystems; and 

➢ No offset for ‘least threatened’ ecosystems. 

 

The area determined by the basic offset ratio should then be adjusted by considering a range 

of context specific criteria such as size, habitat intactness and species composition. In 

practical terms for a project, offsets can be achieved through several mechanisms (DEA&DP; 

2011):  

➢ Securing habitat for conservation either on the development site or away from the 

development site;  
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➢ Providing a financial guarantee up-front for a specified period of time during which the 

proponent could pursue the securing of habitat for conservation. Should the proponent 

fail to secure habitat during that period, the financial guarantee would be used by the 

State or designated organization to secure habitat; or  

➢ Providing monetary compensation. 

 

The key factors that need to be considered in evaluating an offset proposal area (DEA&DP; 

2011) where habitat will be secured for conservation are as follows: 

➢ Proposed biodiversity offset should compensate fully for the residual negative impacts 

on biodiversity and be functionally viable in the long term; 

➢ The offset should result in benefits for biodiversity; 

➢ Where the proponent is to secure habitat as an offset, but the offset has a residual 

negative effect on local communities, they should be adequately compensated in an 

appropriate manner, depending on the nature of the loss; 

➢ The offset should be acceptable to the main affected parties; 

➢ There should be a sufficient guarantee that the offsets would be secured, managed, 

monitored and audited, as required, in the long term; and 

➢ There should not be any unacceptable risks associated with the offset. 

 

According to “Towards a best-practice guideline for wetland offsets in South Africa” 

(Macfarlane D. et al, 2016) the goals of wetland offsets in South Africa are as follows: 

➢ Provide appropriate and adequate compensation for residual impacts on key water 

ecosystem services and contribute to achieving water resource objectives (including 

both Water Resource Management and Water Resource Quality Objectives) by: 

• Ensuring “no net loss” in the overall wetland functional area by providing gains in 

wetland area and/or conditions equal to or greater than the losses due to residual 

impacts; 

• Directing offset activities that will improve key regulating and supporting services 

towards those wetlands where these specific services can best be enhanced, and 

where these offset activities will contribute best to achieving water resource 

objectives including both Water Resource Management and Quality Objectives; 

• Providing ‘in kind’ services through offset activities, or substitute services 

acceptable to affected communities, for residual impacts on direct (provisioning or 

cultural) services, to ensure that these communities are at least as well off as prior 

to the development taking place; 

➢ Secure formal protection of wetland systems in a good condition so as to contribute to 

meeting national biodiversity and protection targets for the representation and 
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persistence of different wetland types, thereby ensuring that cumulative impacts of 

increased water use, development authorisation and land use change do not 

jeopardize the ability to meet the country’s targets; and 

➢ Adequately compensate for residual impacts on threatened or otherwise important 

(e.g. wetland dependent) species through appropriate offset activities that support and 

improve the survival and persistence of these species. 

 

2.2.3 Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets in 

KwaZulu-Natal (2013) 

Of all the provinces in South Africa, KwaZulu-Natal contains the greatest combined area of 

Critically Endangered and Endangered terrestrial ecosystems in South Africa: 688 000 ha. Of 

this area, one third (224 000 ha) consists of Critically Endangered ecosystems; second only 

in area to the Western Cape. All potential biodiversity offsets should be evaluated against the 

objective and desired outcome of offsets stated below. 

The objective of the biodiversity offsets policy in KwaZulu-Natal, through the development 

authorisation and any change in land-use process, is to ensure that residual impacts on 

biodiversity and ecosystem services that are of medium to high significance (i.e. that do not 

represent a fatal flaw from a biodiversity perspective) are duly compensated by developers in 

such a way that a material contribution is made to implementing provincial and/or municipal 

level conservation plans and reaching associated targets, and to safeguarding valued 

ecosystem services. An additional objective is to achieve development and conservation 

objectives more effectively by creating opportunities for conservation beyond the site of 

development, rather than focusing only on that site. 

 

According to the Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets in KwaZulu-

Natal (EKZNW, 2013), broadly speaking, biodiversity offsets should not be considered when 

the residual impacts are of ‘very high’ significance (e.g., if an irreversible impact will occur 

within an area designated as a CBA), however, as in the draft National Biodiversity Offset 

Policy (DEA, 2017), the EKZNW Concise Guideline (2013) notes that “in situations where it is 

clear that development will be authorized due to strategic interests and the nature of 

development means that residual negative impacts on biodiversity are unavoidable”, 

exceptions to the rigid application of the mitigation hierarchy may be made insofar as offsets 

may be considered as a ‘last resort’, and consideration should be given to offsets as early as 

possible in the planning process.  
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2.2.4 Wetland Specific Offset Guidelines 

The offset ratios as defined by DEA&DP (2011) were refined in the draft wetland offset 

calculator specifically pertaining to wetland offsets (Macfarlane D. et al 2016). The wetland 

offset calculator was designed to guide the criteria and importance of wetland habitat in terms 

of water resource and ecosystem value, ecosystem conservation, and presence of species of 

conservation concern. At the end of the process, hectare equivalents representative of the 

wetland that requires an offset are provided. The wetland offset calculator was used during 

the determination of the wetland offsets required for the proposed Smithfield Dam and both 

Balancing Dam alternatives (i.e. Langa and Mbangweni Balancing Dams) under consideration. 

 

 
 

Where a wetland offset is deemed appropriate, various actions may be used to deliver the 

required outcomes. These actions can be broadly grouped into the different categories listed 

below as provided by Macfarlane D. et al (2016). 

➢ Protection: This refers to the implementation of legal mechanisms (e.g. declaration of 

a Protected Environment or Nature Reserve under the National Environmental 

Management: Protected Areas Act, 2014 (Act 21 of 2014), a legally binding 

conservation servitude, or a long-term biodiversity agreement under the National 

Environmental Management Act, 2004 (Act 10 of 2004) and putting in place 

appropriate management structures and actions. This may include setting appropriate 

water reserve determinations and specifying protection measures within the DWS 

planning instruments. Furthermore, inclusion of offset sites into appropriate land use 

zones and land use plans, including provincial and local conservation plans, ensure 

that conservation outcomes are secured and maintained in the long-term. In light of 

the high regional rate of loss of wetlands and associated biodiversity, protection is 

necessary for any wetland offset, irrespective of the means used to deliver the “no net 

loss” outcome (i.e. rehabilitation, or other activities that compensate for wetland 

degradation or loss). It is important to recognize that increased protection (especially 

at a catchment level) greatly improves the chance of long-term persistence of wetland 

function and biodiversity, and therefore contributes to “no net loss” objectives. As 

protection increases the current "value" of a wetland system, it is important that the 

Hectare Equivalents: To enable the quantification of an appropriate offset, it is important to establish a unit or measurement that will 
allow for losses (due to the proposed impacts) and gains (due to the proposed offset) in wetland / biodiversity values to be assessed. 
This is central to the concept of offsets, and the goal of achieving no net loss. In the past, the area of wetland affected (as measured in 
hectares, for example) was a commonly used ‘currency’ and is still used in many instances. However, the approach taken in these 
guidelines which is based international best practice, shows that a more refined “currency” that better incorporates a measure of 
ecological function, quality, and/or integrity. The basic “hectare equivalents” used in these guidelines are a combination of area impacted 
and the change in condition or functionality. These basic values are modified based on the significance of the feature being impacted 
(in the case of the calculation of the required offset) or the quality of the offset achieved (in the case of the offset receiving calculation). 
This currency (‘hectare equivalents’) is used as a surrogate for residual loss and has been adopted as the primary currency for 
evaluating impacts to wetlands as a result of the proposed development. 
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offset mechanism fully recognises the benefits associated with increased protection in 

reducing potential for long term loss and adding to the overall conservation estate, in 

line with national conservation goals and targets; 

➢ Averted loss: This refers to physical activities which prevent the loss or degradation 

of an existing wetland system, its ecosystem services and its biodiversity, where there 

is a clearly demonstrated threat of decline in the system’s condition, ability to provide 

ecosystem services or support overall Water Resource Objectives (both quality and 

quantity). This would apply in situations where a wetland head-cut7 is stabilised to 

prevent an erosion gully from propagating further into the wetland, where excessive 

sediment inputs are prevented from entering a wetland through the stabilization of 

erosion dongas alongside the wetland or by creating structures to trap such sediment 

before reaching the wetland, or where there is significantly improved management of 

a wetland (e.g. reduced grazing pressure or control of invasive aliens impacting on 

wetland ecosystem functioning). These actions can therefore count as ‘gains’ which 

contribute to achieving a “no net loss” outcome for key wetland services. Although, it 

can be argued that protection mechanisms measured against the regional background 

rate of wetland / biodiversity loss are part of ‘averted loss’; 

➢ Rehabilitation: Rehabilitation results in an improvement in wetland condition, function, 

and associated biodiversity. Rehabilitation involves the manipulation of the physical, 

chemical, or biological characteristics of a degraded wetland system in order to repair 

or improve wetland integrity and associated ecosystem services. This could involve 

actions such as removing obstructions to flow or assisting the regeneration of the 

natural vegetation. By increasing the condition of a wetland system and its biodiversity, 

a positive contribution is made towards the goal of “no net loss”; 

➢ Establishment: This involves the development (i.e. creation) of a new wetland system 

where none existed before by manipulating the physical, chemical, or biological 

characteristics of a specific site. Successful establishment would result in ‘gains’ in 

wetland area, functions and biodiversity values. It is important to note, however, that 

while selected ecosystem services may quite readily be created through 

establishment, many ecological values – let alone whole intact systems - are very 

difficult, if not impossible to create. In general, establishment as a mechanism for 

delivering an offset should therefore be avoided, or only used in exceptional 

circumstances, where it is known (based on research and demonstrated experience) 

that a particular system or service that has been lost can be reliably created elsewhere. 

 

7 Erosion occurring upstream of a specific point. 
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Sites would also need to be located such that they do impact on important terrestrial 

resources (e.g. intact natural grasslands); 

➢ Direct compensation: Direct compensation involves directly compensating affected 

parties for the ecosystem services lost as a result of development activities. This is 

ideally done by providing an equivalent substitute form of offset or in some cases may 

take the form of monetary compensation. This form of offset action is generally most 

relevant to direct services (e.g. loss of grazing land) but may occasionally be applied 

to compensate for losses of regulating and supporting services (e.g. through the direct 

treatment of polluted water). From an ecological point of view compensation is a very 

new concept considered in the latest discussions on biodiversity impact management 

which are expanded upon in Section 2.3 below. 

 

2.3 Fatally Flawed Projects from a Biodiversity Perspective 

Certain landscapes, ecosystems or elements of ecological infrastructure are unique and 

irreplaceable and must be protected and maintained. This includes, but is not limited to, areas 

where there are no longer any other options in the landscape to meet biodiversity and 

conservation objects and targets, Critically Endangered ecosystems and/or habitat for a 

population of locally endemic and Critically Endangered species. 

 

In the latest thinking within the DEA (Mr. P. Lukey, 2018, Pers. comm.), biodiversity offsetting 

cannot be used as a vain attempt to replace these irreplaceable landscapes, natural heritage 

sites, ecosystems or elements of ecological infrastructure. By definition, biodiversity offsetting 

is not applicable in the case of proposed developments that have fatal flaws as it is simply 

impossible to counterbalance the remaining impacts (e.g. nothing can counterbalance the 

extinction of species or a unique natural heritage site). 

 

2.4 Exceptional Circumstances, the Mitigation Hierarchy and 

Biodiversity Compensation 

Compensation, unlike offsetting, is not an option in the mitigation hierarchy as it may have no 

direct benefits to biodiversity. In the latest thinking within the DEA (Mr. P. Lukey, 2018, Pers. 

comm.) in cases where a development has been determined fatally flawed but is authorised 

in national interest for justifiable social or economic reasons, compensation for the loss of 

biodiversity, as opposed to a biodiversity offset, must be undertaken. In these instances, an 

authorising authority may require applicants to carry out certain additional activities to further 

compensate for some remaining impacts of a development. Although the compensation 
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initiative may, in some instances, be similar to biodiversity offsets, unlike offsetting which 

counterbalances residual impacts on biodiversity, compensation is usually a contribution to a 

socially desirable cause or intervention in recognition of loss, damage, harm or degradation. 

In these situations, the compensation initiative must: 

➢ Target priority areas; 

➢ Have equal or greater value than an offset initiative with an offset ratio of 30:1; 

➢ Provide protection of the compensation area for at least 99 years; and 

➢ Provide for the effective management of the compensation area over a minimum 

period of 30 years. 

2.5 Project Execution Plan 

Details pertaining to the project execution plan for both the wetland offset and terrestrial 

Biodiversity Offset and Compensation Initiative can be found in Appendix C of this report; 

however, a brief summary of each is provided below. 

2.5.1 Wetland offset calculations 

In terms of wetland trade-offs and conservation requirements, these were calculated using the 

wetland offset calculator as defined by McFarlane et al (2016) which defines both functional 

(i.e. water resources and ecosystem services such as flood attenuation) hectare equivalent 

requirements as well as ecosystem conservation (i.e. the contribution of the wetland 

ecosystem to biodiversity conservation objectives) target hectare equivalents. Please refer to 

Appendix C for details of the method of assessment.  

 

2.5.2 Critical Biodiversity Area offset calculations 

The terrestrial CBA trade-offs and conservation requirements were calculated using the offset 

ratios for different vegetation types in KZN as defined by EKZNW in “Concise Guideline: 

Biodiversity Offsets in KwaZulu-Natal” (2013) which is defined as the measurable 

conservation outcomes resulting from actions designed to compensate for significant residual 

adverse biodiversity impacts arising from projects development after appropriate prevention 

and mitigation measures have been taken. The aforementioned guideline is in line with the 

offset ratios mentioned within the draft National Biodiversity Offset Policy (DEA, 2017). 
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 PROJECT SPECIFIC BACKGROUND 

To apply the various assessment methods and offset calculators, it is important to have a very 

good understanding of the wetland and biodiversity aspects and characteristics of the areas 

requiring offsetting. The sections that follow provide a summary of site specific information 

considered for the determination of offsets required for the proposed Smithfield Dam, Langa 

and Mbangweni Balancing Dams (Section 3.1) and the proposed spoil sites (Section 3.2). 

These sections contain data accessed as part of the desktop assessment aspect of the study, 

presented as a “dashboard” style report below (Tables 5 and 6). The dashboard reports aim 

to present concise summaries of the data on as few pages as possible in order to allow for 

integration of results by the reader to take place. Where required, further discussion and 

interpretation is provided, and information that was considered to be of particular importance 

was emboldened.  

 

3.1 Regional Context – Layout Alternative A 

The Smithfield Dam, the majority of the Langa Balancing Dam and a small portion of the 

Mbangweni Balancing Dam are situated within the Sub-Escarpment Grassland Group 3 

(Endangered)8, while the remaining portion of the Langa Balancing Dam and the majority of 

the Mbangweni Balancing Dam is situated within the Sub-Escarpment Savanna (Endangered) 

wetland vegetation types.  The conservation status of the applicable WetVeg types increases 

the significance of the loss of these wetlands from the project footprint in terms of a regional 

context and will in turn affect the requirements including the quantum of the offset calculation.  

 

The Smithfield Dam is situated within the Southern Kwa-Zulu Natal Moist Grassland 

(Vulnerable). The Langa and Mbangweni Balancing Dams fall within two vegetation types: 

Ngongoni Veld (Vulnerable) and Midlands Mistbelt Grassland (Endangered) (Mucina & 

Rutherford, 2012). According to the vegetation types for KZN as defined by Scott and Escott 

(2011), the proposed Smithfield Dam Basin is situated within the Southern KwaZulu Natal 

Moist Grassland (Endangered) and the proposed Langa and Mbangweni Balancing Dams are 

 

8 The ecosystem threat statuses of WetVeg groups used in this report and in the offset calculations are as per Wetland offsets: a best-
practice guideline for South Africa (Macfarlane et al, 2016). These ecosystem threat statuses and protection levels for wetland groups were 
revised using data from the 2014 Supporting better decision-making around coal mining in the Mpumalanga Highveld through the 
development of mapping tools and refinement of spatial data on wetlands (Mbona et al., 2015). Whilst the methods used were identical to 
those applied in the National Biodiversity Assessment (Driver et al., 2012) these data are based on revised wetland dataset and are reported 
on at a Wetland Group Level. Thus, some variance between the ecosystem threat statuses and protection levels may be found between 
Driver et al. (2012) and Macfarlane et al. (2016). 
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situated within the Temperate Alluvial Vegetation (Vulnerable) and Midlands Mistbelt 

Grassland (Critically Endangered). 

According to the KZN Biodiversity Spatial Planning Terms and Processes database (KZN 

BSPT&P, 2016), the proposed dams are indicated to include areas classified as “CBA: 

Irreplaceable”, as well as “CBA: Optimal” and “ESA” (Figure 4). Whilst the KZN BSPT&P 

(2016) does not specifically differentiate between terrestrial and aquatic/freshwater CBAs, it 

can be concluded that the freshwater systems within these CBAs and Ecological Support Area 

(ESAs) are considered of high ecological importance. According to the Terrestrial Systematic 

Conservation Plan (EKZNW, 2010) the proposed dams straddle areas classified as “CBA: 

Irreplaceable”, as well as “CBA: Optimal”. The criteria for the CBA listed for each proposed 

dam are listed in Tables 3 and 4 below as different faunal and floral SCC, including protected 

vegetation types, are highlighted to be present within the CBAs.  

 

The project footprint (both proposed dams) falls within the South Eastern Uplands Aquatic 

Ecoregion. The proposed Smithfield Dam is situated within two quaternary catchments, 

namely U10F and U10E, whilst the proposed Langa and Mbangweni Balancing Dams are 

located within the U60B quaternary catchment (Figure 3). 

 

Furthermore, the proposed Smithfield Dam is located approximately 500 m to 1, 8 km south 

of the Impendle Nature Reserve (considered an important bird area), approximately 5 km 

south of the Mount Shannon Protected Environment, and approximately 5 km and 10 km south 

of the Kwa-Zulu Natal Mistbelt Grassland Important Bird Areas (consists of a series of 

disconnected grassland patches on farms located in the KwaZulu-Natal Midlands). The Langa 

and Mbangweni Balancing Dams are situated within the Kwa-Zulu Natal Mistbelt Grassland 

Important Bird Area. A small western portion of the Langa Balancing Dam is situated within 

the informal conservation area namely Zinti Valley Private Nature Reserve. According to the 

draft EIA report (Nemai, 2016), the Zinti Valley Private Nature Reserve was identified as 

preferred habitat for Hirundo atrocaerulea (Blue Swallow). 

 

Please refer to Tables 4 and 5, and Figures 3 to 8 below for further details. 
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Table 4: Data relating to the CBA criteria with regards to protected vegetation types including floral and faunal species associated with the 
proposed Smithfield Dam. 

 CBA Class Number of Species listed Species Listed 

Smithfield 

Dam 

 

Optimal Vegetation type 1 Southern KwaZulu Natal Moist Grassland (EN) 

Flora 2 Encephalartos ghellinckii (VU), Hesperantha woodii (LC) 

Butterfly 2 Lepidochrysops pephredo (VU), Capys penningtoni (EN) 

Millipede 1 Doratogonus cristulatus 

Reptile 2 Bradypodion bourquini, Bradypodion thamnobates (NT) 

Snail 1 Euonyma lymneaeformis 

TOTAL 9  

Irreplaceable Vegetation type 1 Southern KwaZulu Natal Moist Grassland (EN) 

Flora 1 Encephalartos ghellinckii (VU) 

Butterfly 2 Lepidochrysops pephredo (VU), Capys penningtoni (EN) 

Millipede 1 Doratogonus cristulatus 

Reptile 1 Bradypodion bourquini (NT) 

Snail 1 Euonyma lymneaeformis 

TOTAL 7  

Table 5: Data relating to the CBA criteria with regards to protected vegetation types including floral and faunal species associated with the 
proposed Balancing Dams (Langa and Mbangweni) 

 CBA Class Number of Species listed Species Listed 

Langa 

Balancing 

Dam 

Irreplaceable Vegetation type 3 Temperate Alluvial Vegetation: Midland Floodplain Grassland (VU), Midlands Mistbelt Grassland 

(CR), Midland Floodplain Grassland 

Flora 6 Senecio exuberans (EN), Dierama reynoldsii, Gerbera aurantiaca (EN), Asclepias woodii (NT) 

Birds 2 Anthropoides paradiseus (VU), Hirundo atrocaerulea (CR) 

Mammal 1 Ourebia ourebi (EN) 

Millipede 5 Spinotarsus glomeratus, Doratogonus peregrinus, Doratogonus cristulatus, Doratogonus montanus, 

Doratogonus natalensis (VU) 

Reptile 1 Bradypodion bourquini (NT) 

Insect 1 Eremidium erectus, Pagopedilum martini 

Snail 1 Euonyma lymneaeformis 

TOTAL 20  
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Table 6: Desktop data relating to the character of freshwater resources associated with the proposed Smithfield Dam and Langa/Mbangweni 
Balancing Dam and surrounding regions. 

Aquatic ecoregion and sub-regions in which the Smithfield Dam and Langa Balancing Dam is 
located 

Detail of the Smithfield, Langa and Mbangweni Balancing Dams in terms of the National Freshwater Ecosystem Priority Area (NFEPA) 
(2011) database 

Ecoregion South Eastern Uplands 

FEPACODE  

The Langa and Mbangweni Balancing Dams are located within a SubWMA currently not considered important in 
terms of fish importance or conservation. The majority of the Smithfield Dam is situated within a SubWA considered 
a Freshwater Ecosystem Priority Area (FEPA), and the remaining portion is considered a Fish Support Area 
(FishFSA). FEPA: River Freshwater Ecosystem Priority Area (FEPA) achieves biodiversity targets for river 
ecosystems and threatened fish species and were identified in rivers that are currently in a good condition (A or B 
ecological category). Although the FEPA status applies to the actual river reach, shading of the whole sub-
quaternary catchment reach indicate that the surrounding land and smaller stream network needs to be managed 
in a way that maintains the good condition of the river reach. FishFSA: Fish sanctuaries in a lower than A / B 
ecological condition, including sub-quaternary catchments that are important for migration of threatened fish 
species.  

Catchment Mkomazi 

Quaternary Catchment 
U10F (Majority of Smithfield Dam), U10E (Western portion of 
Smithfield Dam), U60B (Langa and Mbangweni Balancing Dams) 

WMA Mvoti to Umzimkulu 

subWMA 
Mgeni (Langa and Mbangweni Balancing Dams), Mkomazi 
(Smithfield Dam) 

Dominant characteristics of the South Eastern Uplands Ecoregion (Level II 16.03) (Kleynhans 
et al., 2007) 

Dominant primary 
terrain morphology 

Low mountains Rainfall 
concentration 
index 

30 to 50 
NFEPA 
Wetlands 

According to the NFEPA database there are several natural wetland features situated within all three proposed 
dams. The majority of the wetland features situated within the Smithfield Dam are in a natural or good condition, 
with one wetland feature considered in a moderately modified ecological condition. The wetland feature identified 
by NFEPA within the Langa/Mbangweni Balancing Dam is also in a moderately modified ecological condition. 
Furthermore, all the wetlands are identified as FEPA due to their importance to crane species observed within the 
area or breeding of such species occurring in the area. 

Dominant primary 
vegetation types  

Afromontane forest, Valley 
Thicket, Short Mistbelt 
Grassland, North-eastern 
Mountain Grassland 

Rainfall 
seasonality 

Mid-summer 

Mean annual temp. 
(°C) 

16 to 18 Wetland 
Vegetation 
Type 

The Smithfield Dam, majority of Langa Balancing Dam and a small portion of the Mbangweni Balancing Dam are 
situated within the Sub-Escarpment Grassland Group 3 (Endangered) WetVeg type, whilst the remaining portion of 
the Langa Balancing Dam and majority of Mbangweni Balancing Dam are situated within the Sub-Escarpment 
Savanna (Endangered) wetland vegetation type. 

Altitude (m a.m.s.l) 300 to 1100 Winter 
temperature (July) 

4 to 22 
MAP (mm) 700 to 800 

NFEPA 
Rivers 

According to the NFEPA Database the Mkomazi and Luhane Rivers traverse the Smithfield Dam. Furthermore, 
there are no river systems indicated within 500m of the Langa and Mbangweni Balancing Dams. The Mkomazi 
River is considered to be in a largely natural ecological condition, thus is classified as a FEPA river. The Luhane 
River is considered not intact according to the NFEPA Database, however it is considered largely natural according 
to the older PES assessments of 1999 and considered a FishFSA.   

Coefficient of Variation 
(% of MAP) 

20 to 30 
Summer 
temperature (Feb) 

14 to 28 

Median annual 
simulated runoff (mm) 

30 to 180 

Detail of the Smithfield and Langa Balancing Dams in terms of the Draft KwaZulu-Natal Biodiversity Spatial Planning Terms and Processes (2016) 

Critical Biodiversity Area 
(CBA) Irreplaceable 

The Langa and Mbangweni Balancing Dams traverse an Irreplaceable CBA, and a small northern portion of the Smithfield Dam is situated within an Irreplaceable CBA. CBA: Irreplaceable are areas 
considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality of ecosystems. 

CBA Optimal 

Several Optimal CBAs are situated within the Smithfield Dam. CBA Optimal areas, are areas which represent the best localities out of a potentially larger selection of available planning units that are 
optimally located to meet both the conservation target but also the criteria defined by either the Decision Support Layers (Coverages used in the C-Plan to aid the optimisation process in which a minimal 
reserve configuration is achieved) or the Cost Layer (A single combined coverage used to aid the optimisation process in which a minimal reserve configuration is achieved). CBA Optimal areas are based 
on the optimised outputs derived using systematic conservation planning software, with the planning units identified representing the localities for which the conservation targets for one or more of the 
biodiversity features contained within can be achieved. Even though these areas are considered ‘optimised’ for a variety of species, this does not mean that it is the only areas where these species occur, 
but there are more alternate options available within which the features located within can be met. 

Ecological Support Area 
(ESA) and Protected 
Areas 

A small northern portion of the Smithfield Dam is situated within an ESA also considered a landscape corridor. aESAs are required to support and sustain the ecological functioning of CBAs, and these 
areas are functional but not in natural pristine areas. Furthermore, a small western portion of the Langa and Mbangweni Balancing Dams are situated within the Zinti Valley Private Nature Reserve. 
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CBA = Critical Biodiversity Area; DWS = Department of Water and Sanitation; EI = Ecological Importance; ES = Ecological Sensitivity; m.a.m.s.l = Metres Above Mean Sea Level; MAP = Mean Annual Precipitation; NFEPA = 
National Freshwater Ecosystem Priority Areas; PES = Present Ecological State WMA = Water Management Area 

Table 7: Desktop data relating to the character of terrestrial areas associated with the proposed Smithfield Dam and Langa/Mbangweni 
Balancing Dam and surrounding regions. 

Details of the Smithfield, Langa and Mbangwneni Dams in terms of Mucina & 
Rutherford (2012) 

Description of the vegetation type(s) relevant to the Smithfield, Langa and Mbangweni Balancing Dams (Mucina & Rutherford, 2012) 

Vegetation type Southern KwaZulu Natal Moist Grassland Ngongoni Veld Midlands Mistbelt Grassland 

Biome 

The Smithfield Dam, the majority of the Langa Balancing Dam 
and a portion of the Mbangweni Balancing Dam is situated with 
the Grassland Biome. The remaining portion of the Langa 
Balancing Dam and majority of the Mbangweni Balancing Dam 
is situated within the Savanna Biome. 

Climate Summer rainfall Summer Summer rainfall 

Altitude (m) 880 to 1480 400 to 900 760 to 1400 

MAP * (mm) 920 888 915 

Bioregion 

The Smithfield Dam, majority of the Langa Balancing Dam and 
a portion of the Mbangweni Balancing Dam is located within the 
Sub-Escarpment Grassland Bioregion. The remaining 
portions of the Langa and Mbangweni Balancing Dams are 
located within the Sub-Escarpment Savanna Bioregion. 

MAT* (°C) 15.6 17.7 15.8 

MFD (Days) 15 2 7 

MAPE* (mm) 1634 1646 1620 

MASMS* (%) 67 69 68 

Vegetation Type 

The Smithfield Dam is situated within the Southern Kwa-Zulu 
Natal Moist Grassland. The Langa and Mbangweni Balancing 
Dams fall within two vegetation types: Ngongoni Veld and 
Midlands Mistbelt Grassland.  

Distribution Kwa-Zulu Natal and Eastern Cape Provinces Kwa-Zulu Natal and Eastern Cape 
Provinces 

Kwa-Zulu Natal and Eastern Cape 
Provinces 

Geology and Soils  Karoo Supergroup mudstones dominate this area, 
those of the Volksrust Formation occurring to the 
south and those of the Adelaide Subgroup to the 
north. Jurassic dolerite dykes are also present. 
The dominant soils are mottled and poorly 
drained, with a depth of 300–500 mm; the clay 
content ranges from 15–35%, representing soil 
forms such as Wasbank, Wesselnek, Longlands 
and Cartref, and Oatsdale on well drained soils.  

Acid, leached, heavy soils are 
derived from Karoo Supergroup 
sediments (including significant 
Dwyka tillites) and intrusive Karoo 
dolerites. Also Glenrosa and 
Mispah soils occur. 

Apedal and plinthic soil forms derived 
mostly from Ecca Group (Karoo 
Supergroup) shale and minor 
sandstone and less importantly from 
Jurassic dolerite dykes and sills.  

Conservation details pertaining to the Smithfield, Langa and Mbangwneni Dams 
(Various databases) 

NBA (2011) 
The Smithfield Dam falls within an area that is currently poorly 
protected, and the Langa and Mbangweni Balancing Dams are 
situated within an area currently not protected. 

National 
Threatened 
Ecosystems 
(2011)  

A small northern portion of the Smithfield Dam falls within a 
threatened ecosystem listed as endangered (remaining extent 
of Impendle Highlands vegetation type), with the rest of the site 
situated within a least threatened ecosystem. Various portions 
of the Langa and Mbangweni Balancing Dams are situated 
within an ecosystem listed as endangered (remaining extent of 
the Pietermaritzburg South vegetation type), with the remaining 
portions situated within least threatened ecosystem. 

Conservation Vulnerable. Target 23%. 4% statutorily conserved 
in nature reserves. More than one third is 
transformed due to cultivation, plantations, 
urbanisation and dams. 

Vulnerable. Target 25%. Only less 
than 1% statutorily conserved. 
39% has been transformed for 
cultivation, plantations and urban 
development. 

Endangered. Target 23%. Only a small 
fraction statutorily conserved. More 
than half already transformed for 
plantations, cultivation and urban 
sprawl. 

NPAES (2009) & 
SAPAD (2017) 

Several protected areas are present within 10 km of the Dams:  
Minerva PNR, Impendle NR, and Mount Shannon PE. 
Additionally, a small western portion of the Langa and 
Mbangweni Balancing Dams are situated within the informal 
conservation area namely Zinti Valley Private Nature Reserve. 

Vegetation & 
Landscape 
features  

Gently sloping valley bottoms of tall mixed veld 
dominated by Hyparrhenia hirta and sparsely 
scattered Acacia sieberiana. Themeda triandra is 
the dominant grass on veld that has been well 
managed. Overgrazed areas are dominated by 
species such as Eragrostis curvula, E. plana, 
Sporobolus africanus and S. pyramidalis.  

Dense, tall grassland dominated 
by unpalatable, wiry Ngongoni 
grass (Aristida junciformis), with 
this monodominance associated 
with low species diversity. 
Wooded areas (thornveld) are 
found in valleys at lower altitudes.  

Hilly and rolling landscape mainly 
associated with a discontinuous east-
facing scarp formed by dolerite 
intrusions. Dominated by forb-rich, tall, 
sour Themeda triandra grasslands 
transformed by the invasion of native 
’Ngongoni grass (Aristida junciformis 
subsp. junciformis). Only a few patches 
of the original species-rich grasslands 
remain. 

IBA (2015) 

The Langa and Mbangweni Balancing Dams are situated within 
the Kwa-Zulu Natal Mistbelt Grassland Important Bird Area, 
while the Smithfield Dam is situated approximately 460m south 
of the Impendle Nature Reserve also considered to be an 
important bird area. 

NBA = National Biodiversity Assessment; NPAES = National Protected Areas Expansion Strategy; SAPAD = South African Protected Areas Database; IBA = Important Bird Area; MAP – Mean annual precipitation; MAT – 
Mean annual temperature; MAPE – Mean annual potential evaporation; MFD = Mean Frost Days; MASMS – Mean annual soil moisture stress (% of days when evaporative demand was more than double the soil moisture 
supply).   
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Figure 6: Aquatic Ecoregions and quaternary catchments associated with the proposed project footprint. 
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Figure 7: Locality of wetlands and terrestrial CBAs associated with the project footprint, according to the KZN Biodiversity Spatial Planning 
Terms and Processes database (2014). 
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Figure 8: Land cover and sensitivity of the proposed Smithfield Dam footprint according to the National Landcover database (2014). 
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Figure 9: Land cover and sensitivity of the proposed Langa and Mabangweni Balancing Dam footprint according to the National Landcover 
database (2014). 
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Figure 10: KwaZulu Natal vegetation types associated with the proposed Smithfield Dam and Langa Balancing Dam (Scott and Escott, 2011) 
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Figure 11: Proposed Langa Balancing Dam situated within the KwaZulu-Natal Mistbelt Grassland IBA and Smithfield approximately 460m south 
of the Impendle Nature Reserve, also considered to be an important bird area (IBA, 2015)
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3.1.1 Ecological status of sub-quaternary catchments [Department of Water 

and Sanitation (DWS) Resource Quality Services (RQS) PES/EIS 

database]  

The PES/EIS database, as developed by the DWS RQS department, was utilised to obtain 

additional background information on the project area. The PES/EIS database has been made 

available to consultants since mid-August 2014. The information from this database is based 

on information at a sub-quaternary catchment reach (subquat reach) level with the 

descriptions of the aquatic ecology based on the information collated by the DWS RQIS 

department from all reliable sources of reliable information such as South African River Health 

Programme sites, Ecological Water Resource (EWR) sites and Hydro Water Management 

System (WMS) sites.  

 

Key information on background conditions associated with the project footprint, as contained 

in this database and pertaining to the Present Ecological State (PES), ecological importance 

(EI) and ecological sensitivity (ES) for the sub-quaternary catchment reaches (SQR) in closest 

proximity to the project footprint was accessed for the following SQRs: 

➢ U10F-04560 (Luhane River); 

➢ U10F-04528 (uMkhomazi River); and 

➢ U10F-04380 (uMkhomazi River). 

 

These aquatic ecosystems are indicated by the DWS RQS database to be in largely natural 

condition (PES B) and of high to very high ecological importance and ecological sensitivity. A 

summary of the relevant data for each SQR can be found in Appendix F, whilst the locality of 

the above EWR sites are indicated in the figure below. 

 



SAS 217174 December 2019 

 

 
46 

 

Figure 12: Applicable sub-quaternary catchment reaches associated with the proposed Smithfield Dam. 
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3.1.2 Terrestrial Ecological Conservation Status 

According to the National Biodiversity Assessment (2011) the Smithfield Dam falls within an 

area that is currently poorly protected, and the Langa and Mbangweni Balancing Dams are 

situated within an area currently not protected.  

 

A small northern portion of the Smithfield Dam falls within a threatened ecosystem listed as 

endangered (remaining extent of Impendle Highlands vegetation type), with the rest of the site 

situated within a least threatened ecosystem. Various portions of the Langa and Mbangweni 

Balancing Dams are situated within an ecosystem listed as endangered (remaining extent of 

the Pietermaritzburg South vegetation type), with the remaining portions situated within least 

threatened ecosystem (National Threatened Ecosystems, 2011). 
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Figure 13: Endangered ecosystem associated with proposed Smithfield Dam and Langa Balancing Dam (National Threatened Ecosystems 
(2011) 
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3.2 Regional Context – Layout Alternative B 

The proposed spoil sites are located in the South Eastern Uplands Aquatic Ecoregion, and 

the U60A (Sites 1 and 3) and U60B (Sites 2, 4, 5, 6, 7 and 8) quaternary catchments (the 

proposed Langa and Mbangweni Balancing Dams are located in the same quaternary 

catchment). The spoil sites are predominantly situated within the Sub-Escarpment Savanna 

(Endangered) WetVeg type, although Spoil Sites 1, 2 and 3, and small portions of Sites 4 and 

5, are located within the Sub-Escarpment Grassland Group 3 (Endangered)9 WetVeg type.  

 

In terms of vegetation types, Spoil Sites 1 to 3 are situated within the Midlands Mistbelt 

Grassland, whilst Sites 4 to 8 are located within the Moist Coast Hinterland Grassland (Mucina 

and Rutherford, 2012; 2018) both of which are indicated by the National Biodiversity 

Assessment (NBA), 2018, as ‘Vulnerable” ecosystem types. Furthermore, the National 

Threatened Ecosystems (2011) database indicates that the Spoil Sites variously fall within the 

Vulnerable Ngongoni Veld and Endangered Pietermaritzburg South ecosystems. A small 

portion of Site 4 is indicated to fall within the Vulnerable Midlands Mistbelt Grassland 

ecosystem; however, during the field assessment conducted by SAS in October 2019 it was 

ascertained that the indicated portion is no longer considered representative as it comprises 

commercial plantations.  

 

According to the KZN BSPT&P, 2016, the proposed spoil sites contain areas indicated as 

“CBA: Irreplaceable”, as well as “CBA: Optimal”, although no ESAs are indicated for the spoil 

sites. The sites are also all located within the KwaZulu-Natal Mistbelt Grasslands Important 

Bird Area. Although none of the sites are directly located within any protected area (according 

to the South African Protected Areas Database (2019, Q2) and the National Protected Areas 

Expansion Strategy (2009) databases), the Minerva Private Nature Reserve (PNR) is situated 

approximately 5.7 km southwest of Spoil Site 1, and the Zinti Valley PNR is located 

approximately 1.2 km southwest of Option 2. No other protected or conservation areas are 

indicated within a 10km radius of the proposed spoil sites. 

 

The above information, and additional background data, is summarised in the tables below 

and illustrated in the figures that follow. 

 

9 As noted in Section 3.1, for the purpose of this report, the ecosystem threat statuses of the WetVeg types were taken from Macfarlane et 
al, 2016, which is based on Mbona et al, 2015. However, a discrepancy between these two documents was noted with regards to the threat 
status provided for the Sub-Escarpment Grassland Group 3 WetVeg type, with Mbona et al (2015) noting it as “Critically Endangered”. For 
consistency, the threat status as per Macfarlane et al, 2016 is utilised.   



SAS 217174 December 2019

 

 
50 

Table 8: Desktop data relating to the characteristics associated with Option B, proposed Spoil Sites 1-9 

Category Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 

Aquatic Ecoregion and sub-regions in which the sites are located 

Ecoregion (Figure 3) All Sites fall within the South Eastern Uplands 

Catchment All Sites fall within the Mkomazi Catchment 

Quaternary Catchment 
(Figure 3) 

U60A U60B U60A U60B U60B U60B U60B U60B U60B 

WMA All Sites fall within the Mvoti to Umzimkulu Water Management Area 

SubWMA All Sites fall within the Mgeni subWMA 

Detail of the sites in terms of the National Freshwater Ecosystem Priority Area database (NFEPA, 2011) 

FEPACODE 
According to the NFEPA (2011) database the Sites are situated within a sub quaternary catchment that is not considered important for fish and freshwater ecology 
and conservation. 

NFEPA 
Wetlands 

HGM Unit & 
Natart 
(Figure 4) 

No wetlands 
indicated, the site 
is however 
situated within the 
100m 
recommended 
buffer around a 
FEPA wetland.  

No wetlands 
indicated. 

No wetlands 
indicated 

Natural 
Channelled 
Valley Bottom 
Wetland  

Natural 
Channelled 
Valley Bottom 
Wetland 

No 
Wetlands 

Natural 
Channelled 
Valley Bottom 
Wetland 

No 
Wetlands 

Natural 
Channelled 
Valley 
Bottom 
Wetland 

WETCON 
Class C 
(Moderately 
Modified) 

Class C 
(Moderately 
Modified) 

Class Z1 
(Heavily to 
Critically 
Modified) 

Class Z1 
(Heavily to 
critically 
modified) 

Ecological 
Importance 
(Figure 5) 

FEPA Wetland 
important for the 
conservation of 
Cranes 

FEPA Wetland 
important for the 
conservation of 
Cranes. 
Ground-truthing 
indicated that no 
wetland is 
present within 
this site. 

FEPA 
Wetland 
important for 
the 
conservation 
of Cranes 

FEPA 
Wetland 
important for 
the 
conservation 
of Cranes 
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Category Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 

NFEPA Wetland 
Vegetation (Figure 6) 

Sub-Escarpment 
Grassland Group 
3 (CR) 

Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Majority: Sub-
Escarpment 
Savanna (EN) & 
Southern 
portion: Sub-
Escarpment 
Grassland Group 
3 (CR) 

Majority: Sub-
Escarpment 
Savanna (EN) & 
Southern 
portion: Sub-
Escarpment 
Grassland 
Group 3 (CR) 

Sub-
Escarpment 
Savanna 
(EN) 

Sub-
Escarpment 
Savanna (EN) 

Sub-
Escarpment 
Savanna 
(EN) 

Sub-
Escarpment 
Savanna 
(EN) 

NFEPA Rivers (Figure 4) 

Umlazi River: 
± 180 m North 

Umlazi River: 
± 750 m 
Northwest 

Umlazi River: 
± 296 m 
Northwest 

Umlazi River: 
± 1.6 km North 

Umlazi River: 
± 1.5 km North 

Umlazi 
River: 
± 790 m 
South 

Umlazi River: 
± 1.3 km 
Northwest 

Umlazi 
River:  
± 1.6 km 
Northwest 

Umlazi River:  
± 3 km 
Northwest 

The Umlazi River is considered to be in a moderately modified (Class C) ecological condition. The Umlazi River is not classified as a FEPA River.  

Importance of the study area according to the KwaZulu-Natal Biodiversity Spatial Planning (2016) (Figure 7)   

CBA Irreplaceable  Western Portion Majority Whole area 
Section of the 
western portion 

Majority 
Section of 
the eastern 
portion 

Very small 
eastern 
portion 

Majority 
Section of 
the northern 
portion 

CBA Optimal None None None 
Section of the 
eastern portion 

None None None None 
Section of 
the southern 
portion 

CBA = Critical Biodiversity Areas; DWS = Department of Water and Sanitation; EI = Ecological Importance; EMF = Environmental Management Framework; ES = Ecological Sensitivity; ESA = Ecological Support Area; FEPA = 
Freshwater Ecosystem Priority Area; m.a.m.s.l = Meters Above Mean Sea Level; MAP = Mean Annual Precipitation; NFEPA = National Freshwater Ecosystem Priority Areas; WMA = Water Management Area. 
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Figure 14: Aquatic ecoregion and quaternary catchments associated with the proposed disposal site alternatives.  
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Figure 15: uMlazi River and wetlands in relation to the spoil site alternatives as indicated by the NFEPA database (2011).  
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Figure 16: FEPA wetlands associated with the proposed spoil sites and the guideline 100m buffer recommended by the NFEPA Implementation 
Manual, 2011.  
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Figure 17: Wetland Vegetation Types associated with the spoil site alternatives according to NFEPA (2011).
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Figure 18: Freshwater Critical Biodiversity Areas (CBAs) associated with the proposed spoil sites according to the KZNBSP (2016).  
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Table 9: Desktop data relating to the biodiversity characteristics associated with the study area according to the Mucina & Rutherford dataset 
(2018). 

DETAILS OF THE STUDY AREA IN TERMS OF MUCINA & RUTHERFORD (2012 and 2018 databases) 

Biome All Options fall within the Grassland Biome 

Bioregion All Options are situated within the sub-Escarpment Grassland Bioregion 

Vegetation Types 
(Figure 3) 

MOIST COAST HINTERLAND GRASSLAND MIDLANDS MISTBELT GRASSLAND 

Option A spoil sites Option B spoil sites Option A spoil sites Option B spoil sites 

All sites located within the Moist Coast 
Hinterland Grassland 

Sites 4 to 9 are located within the 
Moist Coast Hinterland Grassland 

None 
Sites 1 to 3 are located within the Midlands 

Mistbelt Grassland 

Climate 

Summer rainfall with some rain in winter  

Summer rainfall. Heavy and frequent occurrence of mist provides significant amounts of 
additional moisture. Some of the rain is in the form of cold frontal activity, mainly in winter, 
spring and early summer. Thunderstorms are common in summer and autumn. Frosts are 
generally moderate, but occasional severe frost may also occur. Further climatic conditions 
include short-term drought spells, hail and hot northwestern berg winds occurring particularly 
in spring and early summer.  

MAP* 
(mm) 

MAT* (°C) 
MFD* 
(Days) 

MAPE* 
(mm) 

MASMS* 
(%) 

Altitude 
(m) 

MAP* (mm) MAT* (°C) 
MFD* 
(Days) 

MAPE* 
(mm) 

MASMS* 
(%) 

Altitude (m) 

800 to 
1160 

Not 
Available 

Frost 
Infrequent 

Not 
Available 

Not 
Available 

450 to 900 915 15.8 7 1620 68 760 – 1400 

Distribution 
KwaZulu-Natal and Eastern Cape Provinces: From near Melmoth in the north to 
near Libode in the south (including Eshowe, New Hanover, Thornville, Richmond, 
Harding, Lusikisiki) generally occurring below Gs 9 Midlands Mistbelt Grassland.  

KwaZulu-Natal and Eastern Cape Provinces: KwaZulu-Natal Midlands—scattered in broad 
belt in the form of several major patches including Melmoth-Babanango area, Kranskop and 
Greytown, Howick Lions River, Karkloof, Balgowan, Cedara, Edendale, Hilton, Richmond, 
the Ixopo-Highflats area, Mount Malowe in the Umzimkhulu enclave of the Eastern Cape 
Province and the Harding-Weza area. The southwestern most section in the Eastern Cape 
Province falls in the Bulembu, Gxwaleni, Longweni and Flagstaff areas. 

Conservation Statutorily conserved in Vernon Crookes and Entumeni Nature Reserves 
Endangered. Target 23%. Only a small fraction (about 0.5%) statutorily conserved in 
number of reserves More than half already transformed for plantations, cultivated land or by 
urban sprawl.  

Geology & Soils 
Acid, leached heavy soils are derived from Karoo Supergroup sediments 
(including significant Dwyka tillites) and intrusive Karoo dolerites. Shallow sandy 
soils are derived from Natal Group Sandstone.  

Apedal and plinthic soil forms derived mostly from Ecca Group (Karoo Supergroup) shale 
and minor sandstone and less importantly from Jurassic dolerite dykes and sills. Dominant 
land type Ac, followed by Fa. 

Vegetation & 
landscape 
features 

Rolling and hilly landscape. Dense tall sour grassland dominated by unpalatable 
Ngongoni grass (Aristida junciformis) with this mono-dominance associated with 
low species diversity, when in good condition dominated by Themeda triandra and 
Tristachya leucothrix.  

Hilly and rolling landscape mainly associated with a discontinuous east-facing scarp formed 
by dolerite intrusions (south of the Thukela River). Dominated by forb-rich, tall, sour 
Themeda triandra grasslands transformed by the invasion of native ’Ngongoni grass 
(Aristida junciformis subsp. junciformis). Only a few patches of the original species-rich 
grasslands remain. 

MAP = Mean Annual Precipitation, MAT = Mean Annual Temperature, MFD = Mean Frost Days, MAPE = Mean Annual Potential for Evaporation, MASMS = Mean Annual Soil Moisture Stress 
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Figure 19: Vegetation Types associated with the disposal site alternatives according to Mucina & Rutherford (2018, beta-version). 
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Table 10: Conservation details pertaining to the proposed spoil sites (Various databases). 

Spoil Site Alternative Option A Option B 

NATIONAL BIODIVERSITY 
ASSESSMENT 
(NBA, 2018) 
Figure 4 

Ecosystem types are categorised as “not protected”, “poorly protected”, “moderately protected” and “well protected” based on the proportion of each ecosystem type 
that occurs within a protected area recognised in the Protected Areas Act, 2003 (Act 57 of 2003), and compared with the biodiversity target for that ecosystem type. 
Ecosystems not occurring within any protected area, or where less than 5% of the biodiversity target has been met, are considered not protected. 

Option A falls within an area that is currently not protected. 
Within Option B, Sites 4 to 9 fall within an area that is currently not protected. 
Sites 1 to 3 fall within an area that is currently poorly protected. 

ECOSYSTEM STATUS  
(NBA, 2018) 
Figure 5 

Vulnerable Moist Coast Hinterland 
Grassland 

Vulnerable Midlands Mistbelt 
Grassland 

Vulnerable Moist Coast Hinterland 
Grassland 

Vulnerable Midlands Mistbelt 
Grassland 

The majority of Option A falls within the 
vulnerable Moist Coast Hinterland 
Grassland. 

None 
Sites 5, 6, 8 and 9 partially fall within 
this vulnerable ecosystem. 

The northern section of Site 1 falls 
within the remaining extent of the 
vulnerable Midlands Mistbelt 
Grassland. Sites 2 and 3 completely fall 
within this ecosystem. 

NATIONAL THREATENED 
ECOSYSTEMS (2011) 
Figure 6 

Vulnerable Midlands 
Mistbelt Grassland 

Vulnerable Ngongoni 
Veld 

Endangered 
Pietermaritzburg South 

Vulnerable Midlands 
Mistbelt Grassland 

Vulnerable Ngongoni 
Veld 

Endangered 
Pietermaritzburg South 

None None 

The majority of Option A 
falls within the 
Pietermaritzburg South 
(EN) threatened 
ecosystem. 

A small portion of the 
southern section of Site 4 
falls within the Midlands 
Mistbelt Grassland (VU) 
threatened ecosystem; 
however, this portion 
currently consists of 
plantations and thus no 
longer considered 
representative. 

Sites 4, 6 and 9 partially 
falls within the remaining 
extent of the Ngongoni 
Veld threatened 
ecosystem (VU). 

Sites 2 and 3 completely 
fall within the 
Pietermaritzburg South 
threatened ecosystem 
(EN). Sites 1, 4, 5, 6 and 
8 partially fall within this 
ecosystem.  

IMPORTANT BIRD AND 
BIODIVERSITY AREAS 
(IBA) (2015) 
Figure 7 

All of the Options fall within the KwaZulu-Natal Mistbelt Grasslands IBA, with the exception of Option B’s Site 9 - of which only the western portion is situated within 
the IBA. 

SAPAD (2019_Q2) & NPAES 
(2009) 
Figure 8 

According to SAPAD (2019, Q2), the Minerva Private Nature Reserve (PNR) is 
situated approximately 5.7 km southwest of Option 1. NPAES (2009) indicates 
Zinti Valley PNR is located approximately 1.2 km southwest of Option 2. There are 
no other protected or conservation areas within 10 km of the study area according 
to the various datasets assessed.  

 

IBA = Important Bird and Biodiversity Area, NBA = National Biodiversity Assessment, NPAES = National Protected Areas Expansion Strategy, SAPAD = South African Protected Areas Database.  
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Figure 20: Protection level of the vegetation types associated with the study area according to the National Biodiversity Assessment dataset 
(2018). 
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Figure 21: Ecosystem status associated with the study area according to the National Biodiversity Assessment dataset (2018).  
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Figure 22: Threatened Ecosystems associated with the study area according to the National Threatened Ecosystem dataset (2011). 
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Figure 23: The KwaZulu-Natal Mistbelt Grassland IBA associated with the study area according to the IBA database (2015). 



SAS 217174 December 2019

 

 
64 

 

Figure 24: Protected Areas in close proximity (within 10 km) to the spoil site alternatives according to the various datasets assessed.  
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Table 11: Importance of the study area according to the KwaZulu-Natal Biodiversity Spatial Planning (2016) (Figure 9). 

CBA IRREPLACEABLE 

Option A Option B 

CBA Irreplaceable areas are areas identified as having an irreplaceability value of 1, as such these planning units represent the only localities for which the conservation 
targets for one or more of the biodiversity features contained within can be achieved, meaning there are no alternative sites. 

The majority of Option A falls within an Irreplaceable CBA 
All sites, apart from Site 7, fall partially or fully (Sites 2 and 3) within 

Irreplaceable CBAs 

CBA OPTIMAL 

Option A Option B 

CBA Optimal areas, are areas which represent the best localities out of a potentially larger selection of available planning units that are optimally located to meet both 
the conservation target but also the criteria defined by either the Decision Support Layers (Coverages used in the C-Plan to aid the optimisation process in which a 
minimal reserve configuration is achieved) or the Cost Layer (A single combined coverage used to aid the optimisation process in which a minimal reserve configuration 
is achieved). CBA Optimal areas are based on the optimised outputs derived using systematic conservation planning software, with the planning units identified 
representing the localities for which the conservation targets for one or more of the biodiversity features contained within can be achieved. Even though these areas 
are considered ‘optimised’ for a variety of species, this does not mean that it is the only areas where these species occur, but there are more alternate options available 
within which the features located within can be met. 

None Sites 4 and 9 partially fall within an Optimal CBA 

CBA = Critical Biodiversity Area. 
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Figure 25: CBA Irreplaceable and CBA Optimal Areas associated with the spoil site alternatives according to the KZN Biodiversity Spatial 
Planning Data. 
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3.3 Characteristics of Wetland Resources – Layout Alternative A 

According to the National Freshwater Ecosystem Priority Areas (NFEPA) database (2011), 

several wetlands are located beneath the FSL of the proposed Smithfield Dam, and are 

considered to be in a largely natural to moderately modified condition, whilst those beneath 

the FSL of the proposed Langa and Mbangweni Balancing Dams are considered by NFEPA 

to be moderately modified. 

 

A freshwater resource delineation and assessment were undertaken as part of the 

environmental authorisation process for the uMWP-1 project, during August and September 

2015 by Enviross CC (Proposed uMkhomazi Water Project. Raw Water Component, Kwazulu-

Natal. Aquatic & Wetland Baseline Ecological Integrity & Potential Impact Surveys. Enviross 

CC, January 2016.) According to Enviross CC (2016), numerous seep zones and valley 

bottom wetlands are located beneath the FSL of the proposed Smithfield dam footprint, and 

the results of the assessment correlate with the NFEPA Database, i.e. the assessed wetlands 

are deemed to be in largely natural condition (i.e. a Present Ecological State [PES] A). These 

wetlands are considered of importance in terms of the provisioning of goods and ecological 

services (such as grazing for livestock and flood attenuation) to the surrounding communities, 

whilst ecological aspects such as nutrient and toxicant assimilation are deemed to be of 

marginally lower importance although this is attributed to the lack of ecological pressures 

which would allow for the provisioning of such services (for example, increased inputs of 

nutrients to the systems would then increase the opportunity for nutrient assimilation by the 

wetlands). These wetlands are also deemed ecologically important in terms of biodiversity 

maintenance, as they provide important breeding and foraging habitat for a number of Species 

of Conservation Concern (SCC), such as the Blue Swallow (Hirundo atrocaerulea). 

 

Several wetlands were also identified by Enviross CC (2016) within the Baynesfield Area 

where the proposed Langa and Mbangweni Balancing Dams are located. The results of the 

assessment undertaken by Enviross CC (2016) indicate that due to impacts associated with 

commercial cultivation and forestry (the dominant land use in this area) the wetlands are in a 

moderately modified condition, i.e. in a PES Category C. Since these wetlands are located 

within privately owned land utilised for commercial purposes, they are not considered of value 

in terms of provisioning of goods and services to local communities, but instead are deemed 

to be important for their contribution to ecological processes within the catchment.  

 

Approximately 55 ha of wetland habitat is expected to be flooded – and therefore lost – 

following the completion and first impoundment of the Smithfield Dam, whilst approximately 
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44 ha and 59 ha will be lost as a result of the construction and first impoundment of the Langa 

and Mbangweni Balancing Dams respectively. 

 

3.3.1 Wetland Ecostatus (PES) 

Enviross CC (2016) applied the WETLAND -IHI method of assessment as defined by the 

Department of Water Affairs and Forestry (DWAF10, 2007) in order to determine the PES of 

the wetlands identified within the project footprint. The WETLAND-IHI (Wetland Index of 

Habitat Integrity) is a wetland habitat assessment tool used to establish the overall PES of a 

wetland unit associated with the proposed development site.  The output scores of the 

WETLAND-IHI model are presented in the standard DWA A-F ecological categories (Table 7 

below) and provide a score of the PES of the habitat integrity of the wetland system being 

examined. The model is composed of four modules, namely Hydrology, Geomorphology and 

Water Quality modules, which all assess the contemporary driving processes behind the 

wetland formation and maintenance.  The last module, Vegetation Alteration, provides an 

indication of the intensity of human land-use activities on the wetland surface itself and how 

these have modified the condition of the wetland.  The integration of the scores from these 

four modules provides an overall PES score for the wetland system being examined (DWA, 

2007).  

 

Table 12: Description of the A-F ecological categories (after Kleynhans, 1996, 1999) from 
DWA, 2007. (Taken from Enviross CC, 2016) 

Ecological 
Category 

PES % 
Score 

Description 

A 90-100% Unmodified, natural. 

B 80-90% 
Largely natural with few modifications.  A small change in natural habitats and biota may 
have taken place but the ecosystem functions are essentially unchanged. 

C 60-80% 
Moderately modified.  Loss and change of natural habitat and biota have occurred, but the 
basic ecosystem functions are still predominantly unchanged. 

D 40-60% Largely modified.  A large loss of habitat, biota and basic ecosystem functions has occurred. 

E 20-40% 
Seriously modified.  The loss of natural habitat, biota and basic ecosystem functions is 
extensive. 

F 0-20% 

Critically/Extremely modified.  Modifications have reached a critical level and the 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. 

 

The overall score for the wetland features assessed with reference to the table above, were 

calculated as follows (Enviross CC, 2016): 

 

 

10 The Department of Water Affairs and Forestry (DWAF) was formerly known as the Department of Water Affairs (DWA) and subsequently 
as the Department of Water and Sanitation (DWS). the purposes of referencing in this report, the name under which the Department was 
known during the time of publication of reference material, will be used. 
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Table 13: Results from the WETLAND-IHI for the wetlands within the local area. 

Site Vegetation Hydrology Geomorphology Water quality Overall PES 

Smithfield Dam 
96.4% 93.0% 95.0% 98.3% 95.4% 

A A A A A 

Langa & Mbangweni* 
Balancing Dams 

84.9% 66.8% 68.8% 84.7% 76.7% 

B C C B C 

*Mbangweni Balancing Dam does not form part of the scope of work for the biodiversity offset, however it was one of the 
alternative Balancing Dam options assessed in the EIA. 

 

3.3.2 Wetland Ecological Importance and Sensitivity (EIS) and Function 

According to Enviross CC (2016), “The EIS is an indication of the general importance of the 

functions that the wetland performs within the landscape from an ecological as well as socio-

economical perspective. The scores therefore require interpretation as a lower score does not 

necessarily indicate a non-sensitive or unimportant wetland complex. For example, an 

ecologically pristine wetland within a landscape that does not supply resources to communities 

(for a potential variety of reasons) would be rated with only a moderate EIS score. This is by 

no means a measure of the ecological sensitivity of the wetland, but rather a rating of the 

services provided by the wetlands taken as an average between the socio-economic and 

ecological components. A degraded wetland unit that supports subsistence agriculture, 

receives nutrients and toxicants and has a surrounding community that is reliant on the good 

and services that the wetland unit can provide may be rated very similarly. In this instance, 

more weight is placed on the importance of the resources that the wetland can provide and 

less weight on the ecological functioning.” The EIS of the various wetlands was inferred based 

on the scores obtained from the EcoServices (wetland function) assessment undertaken by 

Enviross CC (2016).  

 

The wetlands located within the FSL of the proposed Smithfield Dam obtained an overall 

ecological services rating of 2.5 (out of a possible 4), translating to a High (Category B) 

ecological service supply. According to Enviross CC (2016), “factors including the dependency 

on the resources offered by the wetlands to the surrounding communities are rated relatively 

high, but aspects such as nutrient and toxicant trapping are rated relatively lower as the 

system is generally not subjected to these ecological pressures. The wetlands are also limited 

to close association with the watercourse and therefore the functionality of these wetlands are 

comparatively limited. The highest functions are designated to the maintenance of biodiversity 

within the region as well as the resources that the wetland units provide to surrounding 

communities, thus it can be inferred that the wetlands within the Smithfield Dam FSL are 

deemed to be ecologically important on a local scale for their provision of goods and services 
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to the local communities, as well as ecologically in terms of breeding and foraging habitat for 

a number of faunal species, including faunal SCC. 

 

Similarly, the wetlands within the FSL of the proposed Langa Balancing Dam obtained an 

overall ecological services rating of 2.0, thus also indicating a high level of service provision 

(Category B). In contrast to the wetlands associated with the Smithfield Dam, however, those 

within the Langa Balancing Dam FSL are considered to have a higher ecological functionality 

and importance in terms of provisioning services such as nutrient and toxicant trapping, since 

the system is located within a catchment area utilised predominantly for commercial 

cultivation, thus inputs of agrochemicals is anticipated to be higher than in the region of the 

proposed Smithfield Dam. Again, the highest functions are designated to the maintenance of 

biodiversity within the region, making the wetland units important to biodiversity maintenance 

within the area (Enviross CC, 2016).  

 

In summary, it can be concluded that the wetlands affected by the proposed Smithfield Dam 

and both Balancing Dam options are deemed to be of high ecological importance and 

sensitivity, for varying reasons. 

3.4 Characteristics of Riparian Zones and Instream Ecology 

In accordance with the findings from Enviross (2016), no true riparian habitat was identified 

within the footprint areas of the two alternative Balancing Dam localities, only within the 

proposed Smithfield Dam FSL footprint. The riparian habitat which would be impacted (i.e. 

lost) due to the construction and first impoundment of the proposed Smithfield Dam is thus 

associated with the uMkhomazi River and its small tributaries confluencing within the proposed 

Smithfield Dam’s Basin, and the total loss of riparian habitat due to inundation will be 135ha. 

This area of riparian habitat occurs predominantly along a stretch of the uMkhomazi River of 

approximately 16.8 km in length, but includes the riparian habitat associated with the small 

tributaries of the uMkhomazi River. Riparian habitat and the vegetation components were 

deemed to be in a moderately modified condition (PES C), which is largely driven by erosion 

within the uMkhomazi River catchment area, livestock grazing within the riparian zones and 

the presence of some invasive exotic vegetation.   

 

The riparian zones of the river reach associated with the proposed Smithfield Dam site are 

classified as foothills, dominated mostly by cobble beds, but with some sand.  The riparian 

zones are expected to be moderate (in extent) throughout most of the watercourse, but wider 

in sections, especially at bend points where sand deposition occurs (Enviross, 2016). The river 

within this reach is dominated by bedrock and cobble beds, with gravel as the substrate for a 
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medium-fast flowing river that alternates between rapids, glides and open pools.  It 

incorporates a wide diversity of flow-depth classes.  It therefore offers a diversity of habitat of 

good quality.  The river reach is largely dominated by cobble habitat with some bedrock within 

the shallow faster-flowing areas, whilst gravel and sandbank deposits are common within the 

deeper, quieter areas (Enviross, 2016). 

 

Functions which may be fulfilled by the riparian zones associated with the uMkhomazi River 

in the vicinity of the proposed Smithfield Dam include (but are not limited to) stabilisation of 

stream banks, flood attenuation, nutrient and sediment assimilation, habitat and faunal 

migratory corridors for both terrestrial and aquatic species, and provision of buffers between 

the aquatic ecosystem and upgradient land uses. Whilst not specified by Enviross (2016), it is 

reasonable to assume, based on the location of the project, that the riparian zone may also 

provide certain socio-cultural benefits such as provision of firewood and other harvestable 

resources.  

 

The field assessment was undertaken by Enviross in August 2015, at a variety of sites along 

the reach of the uMkhomazi River which will be impacted by the proposed Smithfield Dam. 

These sites were selected as general representative sites characterising the habitat types 

within the reach.  Sites were also chosen that provided good habitat diversity, making for the 

highest potential to support the highest aquatic biodiversity to ascertain the overall potential 

of the system to support aquatic biodiversity. According to Enviross (2016), the instream IHI 

was rated relatively good (83.7% [PES] B).  This is largely due to the presence of a diversity 

of habitat types (biotopes).  A limiting feature is thought to be that the marginal vegetation is 

predominantly reeds, and general erosion within the catchment area that has led to a degree 

of siltation of the watercourse substrates.  There are also a small degree of instream barriers 

(for example a low level gauging weir).  The river reach offers a wide diversity of substrates 

and flow-depth classes that presents a diversity of habitat types that are regarded as being in 

good condition”. Together with relatively good water quality, the habitat integrity allows for a 

good diversity of macro-invertebrates. Invertebrate taxa known to be intolerant to degradation 

of water quality made up a large proportion of the taxa that were sampled. Overall fish 

ecological integrity was rated relatively low (69.1%) but this was attributed to be the result of 

the survey being limited to a single sampling run.  The lack of any substantive migratory 

barriers, together with a diversity of habitat of good quality and good water quality means that 

all reference species are expected to occur.  There is therefore a low confidence in the fish 

survey results for the river reach.  The Ecological Importance and Sensitivity of the system 

remains within a High category. 
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Water quality results indicated that the river segment has retained relatively good water quality 

and that water quality is not regarded as a limiting factor to supporting aquatic biodiversity. 

 

In summary, it can be concluded that the riparian habitat which will be impacted by the 

proposed Smithfield Dam is considered to be of moderate ecological importance and 

sensitivity (EIS), whilst the instream habitat is considered of high EIS. It is recommended that 

the offset incorporates stretches of river that comprise similar characteristics to the reach that 

will be impacted and are of the same river type, so as to account for specific habitat 

requirements of the aquatic biota. 

 

3.5 Characteristics of Watercourses – Layout Alternative B 

According to SAS (2019a), watercourses (including both wetlands and small ephemeral 

streams with riparian zones) were identified in proposed Spoil Sites 1, 3, 4, 6 and 9. Following 

a site investigation conducted in October 2019, the wetland situated within Spoil Site 9 was 

found to be of increased ecological integrity, importance and sensitivity, and therefore Spoil 

Site 9 was excluded from further consideration and assessment. 

 

The watercourses identified within Spoil Sites 1 and 3 were classified as small ephemeral 

streams possessing a riparian zone. Following the application of the Index of Habitat Integrity 

as developed by Kleynhans et al (2008) and the Riparian Vegetation Response Index 

(VEGRAI) (Kleynhans et al, 2008) it was ascertained that the watercourse associated with 

Spoil Site 1 is in a largely natural ecological state, whilst the watercourse associated with Spoil 

Site 3 is in a moderately modified ecological state. Both systems are deemed to be of 

low/marginal ecological importance and sensitivity due to the size of each system and the 

likelihood of minimal contribution to the functioning of the downstream systems that each are 

connected to. 

 

Spoil Sites 4 and 6 contain portions of unchannelled valley bottom wetlands, which in both 

instances drain into larger wetland systems. The wetland within Spoil Site 4 was determined 

to be moderately modified, largely due to the proliferation of alien invasive vegetation within 

the wetland, but also as a result of impacts to hydrology and geomorphological processes 

related to the adjacent agricultural activities. The wetland situated within Spoil Site 6 is in a 

moderately modified to largely modified ecological state, also due to proliferation of alien 

invasive flora, but also due to incision and erosion and the effects thereof on geomorphological 

processes. Both wetlands (within Spoil Sites 4 and 6) were deemed to be of low/marginal 

ecological importance and sensitivity due to the decreased ecological integrity. 
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In summary, the watercourses associated with the proposed spoil sites are deemed to be in a 

moderately modified ecological state, with the exception of the watercourse associated with 

Spoil Site 1, which is of increased ecological integrity. Due to the size and decreased 

ecological integrity of the majority of the watercourses, ecological importance and sensitivity 

thereof is considered low/marginal. 

 

3.6 Characteristics of the Fauna and Flora – Layout Alternative A 

The western portion of the proposed Project’s footprint is located on land under Traditional 

Authorities, administered by the Ingoyama Trust Board, whilst the majority of the eastern 

portion of the footprint is located on privately owned land, the latter of which is predominantly 

used for commercial farming and forestry. Patches of natural habitats were noted along the 

rivers and on the slopes. Some sections of the proposed uMWP footprint area have resulted 

in increased habitat modification and transformation as well as increased human presence 

and associated disturbances (illegal faunal collection, indiscriminate killing of all snake 

species, frequent fires). The increased habitat destruction and disturbances are all causal 

factors in the alteration and disappearance of faunal diversity in the area (Nemai, 2016). 

 

Suitable habitats for mammalian, reptile and amphibian species, such as rivers and grasslands 

were present within the proposed footprint area. During the various field assessments which 

were conducted as part of the specialist reports during the initial EIA process (Pachnoda 

Consulting CC, 2018; WildSkies Ecological Services, 2015; Nemai, 2016) several common 

faunal species were observed. Subsistence hunting and habitat transformation within the 

proposed uMWP footprint area would limit the occurrence of sensitive mammal, reptile and 

amphibian species. Areas where smaller faunal species could occur would be along the 

greenbelts associated with riparian vegetation that provide ecological corridors. The fact that 

communities in these areas hunt for social, cultural and spiritual reasons will mean that no 

antelope will be found in the immediate vicinity of the homesteads, although they may be 

maintaining an existence in natural bush close to the homesteads, albeit in very low numbers. 

Small predators will be present and, for the most part, will continue to survive in that 

environment, although they may be killed for “muthi” purposes (Nemai, 2016).  

 

The most prevalent vegetation types present on the site is Southern KwaZulu-Natal Moist 

Grassland in the west surrounding Smithfield dam, Midlands Mistbelt Grassland and 

Drakensberg Foothill Moist Grassland along the raw water conveyance route, and Ngongoni 

Veld in the east at Baynesfield (Mucina & Rutherford, 2006). The main relevance of this 

classification to this study is that grassland is the dominant vegetation type on site. It is thus 
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expected that the avifaunal community to be dominated by grassland dependant species. 

Mistbelt grassland is particularly sensitive for avifauna, being the core habitat of the Blue 

Swallow Hirundo atrocaerulea amongst other species. Micro habitats identified on, or within 

close proximity to the proposed uMWP footprint area are grassland, wetland, streams, 

woodland, indigenous forest, exotic tree arable lands (WildSkies Ecological Services, 2015). 

 

The proposed uMWP footprint area is identified as being a preferred habitat for avifaunal SCC, 

with special mention of Hirundo atrocaerulea (Blue Swallow). Two other faunal SCC namely 

Capys penningtoni (Pennington’s Protea Butterfly) and Gnomeskelus fluvialis (Riverine 

Keeled Millipede) were also identified to be negatively impacted as preferred habitat will be 

lost by the proposed uMWP footprint area.  

 

3.7 Characteristics of the Fauna and Flora – Layout Alternative B 

The proposed Spoil Sites within Layout Alternative B are situated entirely within privately 

owned land, which is utilised primarily for agricultural activities, predominantly livestock 

husbandry, commercial forestry and cultivation of avocados.  

 

SAS (2019b) found that proposed Spoil Site 9 was of increased importance and sensitivity 

from a biodiversity perspective, particularly in terms of available habitat for floral and faunal 

SCC, and this site was therefore excluded from further consideration and assessment.  

 

Suitable habitat for a variety of faunal species was identified despite the transformation of 

habitats throughout the Baynesfield Estate. In particular, Spoil Sites 1, 2 and 3 provide suitable 

breeding and foraging habitat and connectivity to surrounding areas. Site 2 in particular was 

highlighted by Allen (2019) as being the least preferred site from an avifaunal perspective, 

with particular reference to H. atrocaerulea, although Site 6 was also not preferred by the 

avifaunal specialist due to the grassland and remnant indigenous forest adjacent to the 

watercourse within the site. Although no Blue Swallows were observed during the site 

assessment undertaken by SAS during October 2019, this potentially was due to the site 

assessment taking place early in the season. The species is migratory and is usually only 

present in South Africa between October and March (Allen, 2018).  

 

Similarly, from a floral ecological perspective, Spoil Sites 1, 2 and 3 were identified to be of 

increased sensitivity, particularly the riparian forest and grassland areas associated within Site 

1, and the relatively intact portions of grasslands identified within Sites 2 and 3. The natural 

vegetation within Site 2 and 3 is not greatly fragmented and forms part of a larger grassland 
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expanse to the north and south that is considered representative of the Irreplaceable CBAs, 

threatened ecosystems and threatened vegetation types in which it falls.  These three sites 

provide suitable habitat for a range of threatened and protected floral species. Spoil Sites 4 to 

8 are considered to be of decreased ecological integrity, and thus are less sensitive in terms 

of floral habitat. Sites 7 and 8 in particular are situated within commercial forestry areas, with 

little to no remaining indigenous vegetation.  

 

 WETLAND AND BIODIVERSITY OFFSET 

CALCULATIONS  

4.1 Wetland Resource calculations – Layout Alternative A  

The manner in which offsets are considered is undertaken according to the method provided 

by SANBI (2012) and by Macfarlane et al (2016). In order to calculate the quantum of offset 

required, Macfarlane et al (2016) as part of the attempt to develop a national standard, 

developed a tool for the calculation of wetland offset requirements by making use of risks and 

threat statuses in conjunction with the consideration of extent of the wetland and the PES and 

the perceived state of the wetland before and after development to define the required wetland 

offset necessary to meet the offset targets (refer to Section 3.2). The identification of required 

wetland offsets is divided into three key themes, namely water resources and ecosystem 

services, ecosystem conservation, and species of conservation concern (Refer to Appendix C 

for more detail of the methodology). Each of these themes must be evaluated in the specific 

context of the impacted wetland to ensure that the residual impacts associated with the 

wetland are included when assessing proposed impacts and deciding on adequate mitigation 

measures, including offsets (Macfarlane D. et al, 2016).  

 

In summary of the findings of the wetland assessment undertaken by Enviross CC (2016) (and 

summarised in Chapter 3 above) the following were utilised as part of the offset calculations: 

➢ The wetland features within the full supply levels of both proposed dams can be 

considered of high ecological significance, although those within the Baynesfield area 

where the Balancing Dam will be located were found to be of decreased ecological 

integrity; 

➢ All results as obtained from the wetland assessment were used to address two of the 

three key themes (i.e. wetland function and ecosystem conservation) and determine 

the residual impact that will result due to the proposed development. Since a 

CBA/biodiversity offset forms part of this study, offsets and compensation pertaining 
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to species of conservation concern is addressed within those sections and was not 

dealt with as part of the wetland offset calculations; 

➢ Those within the Smithfield Dam FSL are deemed important in terms of socio-cultural 

benefits, including provision of water, natural resources that may be utilized by 

surrounding communities, cultural significance, and tourism/recreation and 

educational and research purposes; 

➢ The wetlands at Baynesfield, within the proposed Langa Balancing Dam FSL, are 

similarly considered to provide high levels of ecological functioning, and here the 

emphasis is on the provision of ecological services such as nutrient and toxicant 

assimilation, sediment trapping, and flood attenuation and erosion control; 

➢ The integrated PES scores were used in the calculations, i.e. a PES A for the wetlands 

associated with the proposed Smithfield Dam, and a PES C for those associated with 

the proposed Langa / Mbangweni Balancing Dam; 

➢ In a regional context, the wetlands within the proposed Smithfield Dam FSL are 

indicated to fall within the Sub-Escarpment Grassland Group 3 WetVeg type, which is 

classified as “Endangered” according to SANBI (2012). Similarly, those within the 

proposed Langa / Mbangweni Balancing Dam area are dominated by the Sub-

Escarpment Grassland Group 3 WetVeg type, although a small area of the Sub-

Escarpment Savanna (also classified as “Endangered”) is also within the footprint area; 

and 

➢ The wetlands associated with the proposed development are located within areas 

designated as CBAs and ESAs and are therefore considered by provincial regulating 

authorities to be key conservation areas.  

 

The wetland offset calculator was used to calculate the functional hectare equivalents as well 

as the habitat hectare equivalents for the themes ecosystem services and ecosystem 

conservation, respectively. Whilst consideration is given to SCC in the method, these 

considerations are addressed in the terrestrial offset and biodiversity compensation 

discussions and were therefore not assessed as part of the wetland offset requirements.  

 

It should be noted that whilst the offset ratios provided in the various guidelines (DEA, 2017 

and DEA&DP, 2011) are used by Macfarlane et. al (2016) as the basis for the calculator, 

various site-specific variables are then taken into consideration, thus gradually reducing the 

offset ratio to account for such variables. Whilst an offset ratio for ecosystems considered to 

be ‘Endangered’ may initially be 20:1 (according to the DEA&DP, 2011 and the DEA, 2017), 

the wetland offset calculator reduces this ratio to 15:1. The wetland offset calculator then has 

various multipliers to account for the importance of the impacted wetlands in a regional and 
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national conservation context, and local site attributes (buffer zone integrity, connectivity etc) 

and reduces the final ratio accordingly to 11:1.  

 

Taking the above calculation and guidelines into consideration, the rationale for utilising an 

offset ratio of 11:1 during preliminary investigations is as follows: 

➢ The applicable Wetland Vegetation Groups (WetVeg Group) for the Smithfield Dam 

and both the Langa and Mbangweni Balancing Dams are considered to be 

‘Endangered ’according to Mbona et al, 2015); 

➢ According to the DEA&DP (2011) and the DEA (2017), an ecosystem considered to 

be “Endangered” must be offset at a ratio of 20:1; 

➢ In order to obtain a combined offset ratio for a specific WetVeg Group, Macfarlane et 

al (2016) multiply the threat status of the applicable WetVeg Group by the relevant 

protection ratios. In the case of the proposed Smithfield Dam and the Balancing Dams, 

the WetVeg group is considered ‘Endangered’ (therefore, Macfarlane et al allocate a 

score of 7.5) and the protection status is ‘Not Protected’ (and is thus allocated a score 

of 2). Therefore, the initial ratio utilised by the calculator is 15:1; 

➢ The method then takes into consideration the priority of the affected wetland in terms 

of regional and national conservation plans, as well as local site attributes including 

uniqueness and importance of biota present in the wetland, integrity of the buffer zone 

(deemed to be 500m from the wetland) and local connectivity with other natural areas 

and wetland systems; 

➢ Since the calculations for this development have been undertaken bearing the 

precautionary principle in mind, a ‘high’ importance in terms of regional conservation 

plans was assigned, whilst a moderate biodiversity value and buffer compatibility score 

were allocated to the wetlands in question, and connectivity was considered to be 

‘good’; and 

➢ These variables resulted in a final offset ratio of 11:1 being utilised by the wetland 

offset calculator. 

 

The tables below provide a summary of the functional and habitat hectare equivalents 

calculated for the wetlands affected by proposed Layout Alternative A. Please refer to 

Appendix C for the wetland calculator method of assessment. 
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Table 14: Functional area equivalents calculated for the wetlands within the proposed Smithfield Dam full supply level. 

Wetland Functionality Targets 
Im

p
ac

t 
A

ss
es

sm
en

t Prior to development 
Wetland size (ha) 55 

Functional value (%) 90 

Post development 
Functional value (%) 0 

Change in functional value (%) 90 

Key Regulating and Supporting Services Identified   

Development Impact (Functional hectare equivalents) 49.5 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1.0 

Functional Offset Target (Functional hectare equivalents) 49.5 
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Table 15: Ecosystem Conservation Targets for the wetlands within the proposed Smithfield Dam full supply level. 

Ecosystem Conservation Targets 

Im
p

ac
t 

A
ss

es
sm

en
t 

Prior to development 
Wetland size (ha) 55 

Habitat intactness (%) 90 

Post development 
Habitat intactness (%) 0 

Change in habitat intactness (%) 90 

Development Impact (Habitat hectare equivalents) 49.5 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s 

Ecosystem Status 

Wetland Vegetation Group (or type based on local classification) Sub-Escarpment Grassland Group 3 

Threat status of wetland   
  

Threat status EN 

Threat status Score 7.5 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 15 

Regional and National Conservation 
context 

Priority of wetland as defined in Regional and National 
Conservation Plans 

High Importance 1 

Regional & National Context Multiplier 1.0 

Local site attributes 

Uniqueness and importance of biota present in the wetland Moderate biodiversity value 0.75 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 0.5 

Local connectivity Good connectivity 1 

Local Context Multiplier 0.7 

  Ecosystem Conservation Ratio 10.88 

O
ff

se
t 

C
al

cu
la

ti
o

n
 

Development Impact (Habitat hectare equivalents) 49.5 

Ecosystem Conservation Ratio 10.9 

Ecosystem Conservation Target (Habitat hectare equivalents) 538.3 
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Table 16: Functional area equivalents calculated for the wetlands within the proposed Langa Balancing Dam full supply level. 

Wetland Functionality Targets 
Im

p
ac

t 
A

ss
es

sm
en

t Prior to development 
Wetland size (ha) 44 

Functional value (%) 80 

Post development 
Functional value (%) 0 

Change in functional value (%) 80 

Key Regulating and Supporting Services Identified   

Development Impact (Functional hectare equivalents) 35.2 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1.0 

Functional Offset Target (Functional hectare equivalents) 35.2 
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Table 17: Ecosystem Conservation Targets for the wetlands within the proposed Langa Balancing Dam full supply level. 

Ecosystem Conservation Targets 

Im
p

ac
t 

A
ss

es
sm

en
t 

Prior to development 
Wetland size (ha) 44 

Habitat intactness (%) 80 

Post development 
Habitat intactness (%) 0 

Change in habitat intactness (%) 80 

Development Impact (Habitat hectare equivalents) 35.2 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s Ecosystem Status 

Wetland Vegetation Group (or type based on local classification) 
Sub-Escarpment Savanna (EN) / Sub-Escarpment Grassland Group 

3 (EN) 

Threat status of wetland   
  

Threat status EN 

Threat status Score 7.5 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 15 

Regional and National Conservation 
context 

Priority of wetland as defined in Regional and National 
Conservation Plans 

High Importance 1 

Regional & National Context Multiplier 1.0 

Local site attributes 

Uniqueness and importance of biota present in the wetland Moderate biodiversity value 0.75 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 0.5 

Local connectivity Good connectivity 1 

Local Context Multiplier 0.7 

  Ecosystem Conservation Ratio 10.88 

O
ff

se
t 

C
al

cu
la

ti
o

n
 Development Impact (Habitat hectare equivalents) 35.2 

Ecosystem Conservation Ratio 10.9 

Ecosystem Conservation Target (Habitat hectare equivalents) 382.8 
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Table 18: Functional area equivalents calculated for the wetlands within the proposed Mbangweni Balancing Dam full supply level. 

Wetland Functionality Targets 
Im

p
ac

t 
A

ss
es

sm
en

t Prior to development 
Wetland size (ha) 59 

Functional value (%) 80 

Post development 
Functional value (%) 0 

Change in functional value (%) 80 

Key Regulating and Supporting Services Identified   

Development Impact (Functional hectare equivalents) 47.2 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1.0 

Functional Offset Target (Functional hectare equivalents) 47.2 
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Table 19: Ecosystem Conservation Targets for the wetlands within the proposed Mbangweni Balancing Dam full supply level. 

Ecosystem Conservation Targets 

Im
p

ac
t 

A
ss

es
sm

en
t 

Prior to development 
Wetland size (ha) 59 

Habitat intactness (%) 80 

Post development 
Habitat intactness (%) 0 

Change in habitat intactness (%) 80 

Development Impact (Habitat hectare equivalents) 47.2 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s 

Ecosystem Status 

Wetland Vegetation Group (or type based on local classification) 
Sub-Escarpment Savanna (EN) /  Sub-Escarpment Grassland Group 

3 (EN) 

Threat status of wetland   
  

Threat status EN 

Threat status Score 7.5 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 15 

Regional and National Conservation 
context 

Priority of wetland as defined in Regional and National 
Conservation Plans 

High Importance 1 

Regional & National Context Multiplier 1.0 

Local site attributes 

Uniqueness and importance of biota present in the wetland Moderate biodiversity value 0.75 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 0.5 

Local connectivity Good connectivity 1 

Local Context Multiplier 0.7 

  Ecosystem Conservation Ratio 10.88 

O
ff

se
t 

C
al

cu
la

ti
o

n
 

Development Impact (Habitat hectare equivalents) 47.2 

Ecosystem Conservation Ratio 10.9 

Ecosystem Conservation Target (Habitat hectare equivalents) 513.3 
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As can be seen in the tables above, the ecosystem conservation hectare equivalents equate 

to 538.3 hectares, 382.8 hectares and 513.3 hectares for the proposed Smithfield Dam, 

Langa Balancing Dam and Mbangweni Balancing Dam respectively. These results are 

attributed to the high to moderate ecological state of the affected wetlands, the high degree of 

ecological functioning, and the threat status and protection level of the applicable WetVeg 

groups according to Macfarlane et al. (2016).  

 

Due to the ecosystem threat status (i.e. “Endangered”) of the WetVeg types applicable to the 

project footprint areas, the final ecosystem conservation ratio of 1:11 utilised by the calculator 

results in a relatively large portion of wetland area which will need to be conserved and 

rehabilitated to meet the required ecosystem conservation targets. In particular, since the 

footprint of the proposed Mbangweni Balancing Dam would result in the loss of 59 ha of 

wetland area, the required ecosystem conservation target is calculated to be 513.3 ha. This 

area of wetland is not available within the identified Baynesfield land parcel (see Section 5 

below) and therefore, should the Mbangweni Balancing Dam be authorised, the required offset 

target (as calculated using a 11:1 ratio) is unlikely to be met. Thus, it is the opinion of the 

ecologists that, should the offset ratios as stipulated in the national and provincial guidelines 

be utilised (i.e. 20:1), this is likely to pose a significant threat to the successful implementation 

of a sustainable wetland offset, a primary principle of the offset investigation. To achieve the 

objective of ensuring a more ecologically and economically viable offset, a reduced ratio of 

11:1 is considered acceptable and will ensure less risk to implementing a sustainable offset 

which is a key aspect in the implementation of a successful offset.  

 

Whilst the target for the proposed Langa Balancing Dam can be met within property already 

owned by the Joseph Baynes Estate, it is the opinion of the ecologists that it may be prudent, 

from a conservation perspective, to rather decrease the ecosystem conservation target, and 

focus on rehabilitating the unaffected portions of the system on which the proposed Langa / 

Mbangweni Balancing Dams will be located, with the aim of significantly improving the overall 

ecological integrity and functionality of that system, so as to mitigate the impacts of the 

proposed Balancing Dam. This would include the north-western portion of the system where 

the existing Baynesfield Dam is located. There would, however, be insufficient wetland areas 

within the property owned by the Joseph Baynes Estate to meet the requirements for the 

Mbangweni Balancing Dam, even if the offset ratio is reduced from 20:1 (as recommended by 

the DEA, 2017) to 11:1 as per the wetland offset calculator.   
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4.2 Wetland Resource calculations – Layout Alternative B 

The same method described above was used to calculate the offset requirements for the 

portions of wetlands identified within proposed Spoil Sites 4 and 6 (please refer to the section 

below for the discussion pertaining to the offset requirements for the ephemeral streams with 

riparian zones associated with Sites 1 and 3).  

 

In summary of the findings of the wetland assessment undertaken by SAS (2019) as 

summarised in Section 3 above, the following aspects were taken into consideration as part 

of the offset calculations: 

➢ All results as obtained from the wetland assessment were used to address two of the 

three key themes (i.e. wetland function and ecosystem conservation) and determine 

the residual impact that will result due to the proposed spoiling activities. Since a 

CBA/biodiversity offset forms part of this study, offsets and compensation pertaining 

to species of conservation concern is addressed within those sections and was not 

dealt with as part of the wetland offset calculations; 

➢ The portions of wetlands within the proposed Spoil Sites 4 and 6 are considered to 

provide intermediate levels of ecological functioning, and here the emphasis is on the 

provision of ecological services such as nutrient and toxicant assimilation, sediment 

trapping, and flood attenuation and erosion control; 

➢ The PES scores determined by SAS (2019) were used in the calculations, i.e. a PES 

C for the portion of the wetland in Spoil Site 4 and a PES C/D for the portion of the 

wetland within Spoil Site 6; 

➢ In a regional context, the wetlands associated with both Spoil Sites 4 and 6 are 

indicated to fall within the Sub-Escarpment Savanna (EN) WetVeg type; and 

➢ The wetland within Spoil Site 4 is designated as a FEPA wetland and is in area 

designated as a CBA, thus is considered a key conservation area by provincial 

regulating authorities. Only the lower reach of the wetland within Spoil Site 6 is within 

a designated CBA, however this reach will not be infilled and is unlikely to be directly 

impacted by the proposed spoiling activities. 

 

The tables below provide a summary of the functional and habitat hectare equivalents 

calculated for the wetlands affected by proposed Layout Alternative B. 
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Table 20: Functional area equivalents calculated for the portion of wetland associated with proposed Spoil Site 4. 

Wetland Functionality Targets 

     

Im
p

ac
t 

A
ss

es
sm

en
t Prior to development 

Wetland size (ha) 3,35 

Functional value (%) 80 

Post development 
Functional value (%) 0 

Change in functional value (%) 80 

Key Regulating and Supporting Services Identified   

Development Impact (Functional hectare equivalents) 2,7 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1,0 

Functional Offset Target  (Functional hectare equivalents) 2,7 
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Table 21: Ecosystem Conservation Targets for the portion of the wetland associated with proposed Spoil Site 4. 

Ecosystem Conservation Targets 
Im

p
ac

t 

A
ss

es
sm

en
t Prior to development 

Wetland size (ha) 3,35 

Habitat intactness (%) 80 

Post development 
Habitat intactness (%) 0 

Change in habitat intactness (%) 80 

Development Impact (Habitat hectare equivalents) 2,68 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s Ecosystem Status 

Wetland Vegetation Group (or type based on local classification) Sub-Escarpment Savanna (EN)   

Threat status of wetland   
  

Threat status EN 

Threat status Score 7,5 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 15 

Regional and National Conservation 
context 

Priority of wetland as defined in Regional and National 
Conservation Plans 

High Importance 1 

Regional & National Context Multiplier 1,0 

Local site attributes 

Uniqueness and importance of biota present in the wetland Low biodiversity value 0,25 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 0,5 

Local connectivity Good connectivity 1 

Local Context Multiplier 0,4 

  Ecosystem Conservation Ratio 5,63 

O
ff

se
t 

C
al

cu
la

ti
o

n
 

Development Impact (Habitat hectare equivalents) 2,7 

Ecosystem Conservation Ratio 5,6 

Ecosystem Conservation Target (Habitat hectare equivalents) 15,1 
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Table 22: Functional area equivalents calculated for the portion of wetland associated with proposed Spoil Site 6. 

Wetland Functionality Targets 

     

Im
p

ac
t 

A
ss

es
sm

en
t Prior to development 

Wetland size (ha) 1 

Functional value (%) 70 

Post development 
Functional value (%) 0 

Change in functional value (%) 70 

Key Regulating and Supporting Services Identified   

Development Impact (Functional hectare equivalents) 0,7 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1,0 

Functional Offset Target  (Functional hectare equivalents) 0,7 
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Table 23: Ecosystem Conservation Targets for the portion of the wetland associated with proposed Spoil Site 6. 

Ecosystem Conservation Targets 
Im

p
ac

t 

A
ss

es
sm

en
t Prior to development 

Wetland size (ha) 1 

Habitat intactness (%) 70 

Post development 
Habitat intactness (%) 0 

Change in habitat intactness (%) 70 

Development Impact (Habitat hectare equivalents) 0,7 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s Ecosystem Status 

Wetland Vegetation Group (or type based on local classification) Sub-Escarpment Savanna (EN)  

Threat status of wetland   
  

Threat status EN 

Threat status Score 7,5 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 15 

Regional and National Conservation 
context 

Priority of wetland as defined in Regional and National 
Conservation Plans 

Not specifically identified as important 0,5 

Regional & National Context Multiplier 0,5 

Local site attributes 

Uniqueness and importance of biota present in the wetland Low biodiversity value 0,25 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 0,25 

Local connectivity Good connectivity 1 

Local Context Multiplier 0,3 

  Ecosystem Conservation Ratio 2,44 

O
ff

se
t 

C
al

cu
la

ti
o

n
 

Development Impact (Habitat hectare equivalents) 0,7 

Ecosystem Conservation Ratio 2,4 

Ecosystem Conservation Target (Habitat hectare equivalents) 1,7 
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As shown in the tables above, the Ecosystem Conservation targets for the wetlands within 

proposed Spoil Sites 4 and 6 were calculated to be 15.1 ha and 1.7 ha respectively. 

 

When compared to the requirements for the proposed Balancing Dams, i.e. 382.8 hectares 

and 513.3 hectares for the proposed Langa Balancing Dam and Mbangweni Balancing Dam 

respectively, it is clear that the offset requirements for the wetlands within the proposed spoil 

sites is far less, and therefore far less onerous to achieve, thus increasing the chances of a 

successful offset initiative. Additionally, it is apparent in considering Layout Alternative B (i.e. 

potentially discarding the Balancing Dam) that the proponent is following the mitigation 

hierarchy as advocated as by the DEA et al (2013) and is endeavouring to avoid and minimise 

impacts where possible. Furthermore, due consideration has been given to the location of the 

proposed spoil sites, as well as to the potential impacts on the biodiversity and ecology of 

each site. Sites which were deemed to be of high biodiversity value and ecological sensitivity 

were excluded from consideration, and the spoil footprints within the final proposed sites were 

reduced as much as feasible in order to minimise impacts. 

 

4.3 Riparian and Instream Offset Requirements – Layout 

Alternatives A and B 

At the time of the study, no guidelines or offset ratios specific to the offset of riparian and 

instream resources were available at a provincial or national level. The uMkhomazi River is 

classified as a FEPA River (refer to Section 3.1 of this report) and is therefore deemed of high 

conservation value. In the absence of specific policy and offset ratios relating to rivers in South 

Africa, it is strongly recommended that at minimum, the same length of river, of the same river 

type and in a similar condition to that of the impacted river reach, be incorporated into a 

recipient site as a like for like offset. Should the targeted recipient site be of a decreased 

ecological condition, rehabilitation measures will need to be implemented or an increased area 

should be conserved and managed. In addition, the targeted offset reach should possess the 

same characteristics as the reach which will be impacted by the proposed Smithfield Dam.  

 

In conclusion, a minimum stretch of 17 km of riverine habitat, with similar instream and 

riparian characteristics to that of the affected stretch of the uMkhomazi River, will need to be 

identified as part of the offset to ensure that sufficient riparian and instream habitat is 

conserved. 
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Similarly, the two small ephemeral streams with riparian vegetation which were observed 

within proposed Spoil Sites 1 and 3 should be offset at a minimum 1:1 ratio. This would 

necessitate the identification and rehabilitation of less than 1 ha of riparian habitat, or a length 

of 300 m, since the extent of watercourses which have an associated riparian zone are minimal 

in extent. However, it is feasible that the proposed spoiling activities may not even encroach 

on the watercourse associated with Spoil Site 1, should careful mitigation take place, and an 

offset for this system may not even be necessary.  

 

4.4 Biodiversity Offset Calculations – Layout Alternative A 

The terrestrial Critical Biodiversity Area (CBA) trade-offs and conservation requirements were 

calculated using the offset ratios for different vegetation types in KwaZulu-Natal as defined by 

IEM in “Concise Guideline: Biodiversity Offsets in KwaZulu-Natal” (2013). These CBA trade-

offs are defined as the measurable conservation outcomes resulting from actions designed to 

compensate for significant residual adverse biodiversity impacts arising from projects 

development after appropriate prevention and mitigation measures have been taken. 

 

Terrestrial offsets were calculated by undertaking a scoring process to quantitatively 

determine the biodiversity value of a defined area to determine the Biodiversity Value (BV) of 

the respective land parcels. The biodiversity of an area is a combination of its diversity of 

species and habitats, the integrity of its ecological processes and functional value. This can 

be captured in two broader categories namely conservation status and functional status. The 

conservation status encompasses species diversity, habitat diversity and ecological 

processes. The functional status encompasses ecological services and human use services. 

A quantitative scoring system is used to first determine the value of each of the components 

namely conservation status and functional status, from which the overall biodiversity value is 

determined. A summary of the calculations for each land parcel is presented in the table below. 

Please refer to Appendix C of this report for more information on the method of assessment 

used for the terrestrial biodiversity offset. 

It should be noted that the terrestrial offsets have also been used as a requirement to meet 

the species conservation targets, although as a secondary principle the wetland offset will aim 

to improve the support of the requirements of these species, since transformation and 

disturbance within the proposed development footprint area have had a reduction in the 

preferred breeding and feeding habitat available that can support floral and faunal SCC. 

Species that were highlighted in the terms of reference for the Biodiversity Offsets were 

Hirundo atrocaerulea (Blue Swallow), Capys penningtoni (Pennington’s Protea Butterfly) and 
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Gnomeskelus fluvialis (Riverine Keeled Millipede). Four active Hirundo atrocaerulea (Blue 

Swallow) nests were located at the proposed Baynesfield Balancing Dam, as well as two 

inactive Hirundo atrocaerulea (Blue Swallow) nests were also located within the Baynesfield 

area (Pers. coms David Allan, 2018). Two floral and several other faunal SCC have a medium 

to high or high probability to be present within the proposed uMWP-1 area (Nemai, 2016) 

(WildSkies Ecological Services, 2015), but these species preferred habitat should be 

protected when the aforementioned SCC preferred habitat is protected.  

 

The identification of required Critical Biodiversity Area offsets was divided into two key themes, 

namely irreplaceable and optimal. Each of these themes was evaluated in the specific context 

of the terrestrial habitat to be impacted by the proposed Smithfield Dam and the Langa and 

Mbangweni Balancing Dams. A detailed method of assessment is provided in Appendix C of 

this report. The terrestrial CBA offset ratios were used to calculate the functional hectare 

equivalents as well as the habitat hectare equivalents for the CBA, respectively, and these 

results are presented in the tables below.  

Table 24: Summary of terrestrial biodiversity conservation and trade off calculations 

Land Parcel Type of CBA Biodiversity 
value 

Total Potential 
Loss 
(hectares) 

Offset Ratio 
(Ezemvelo 
Guidelines) 

Offset Target 
(hectares) 

Total Potential 
Available 
*CBA 
Recipient site  

Proposed Development Parcels 

Smithfield Dam Irreplaceable High 29.45 30:1 883.5  

Optimal High 129.22 5:1 646.1 

Langa 
Balancing Dam 

Irreplaceable Moderate 14.76 30:1 442.8 

Optimal Moderate - - - 

Mbangweni 
Balancing Dam 

Irreplaceable Moderate 15.59 30:1 466.8 

Optimal Moderate - - - 

Proposed Offset Parcels 

Smithfield 1 Irreplaceable High    1225.75 

Optimal High 0.27 

Smithfield 2 Irreplaceable High 1698.24 

Optimal High 5183.07 

Smithfield 3 Irreplaceable High 4590.45 

Optimal High - 

Baynesfield Irreplaceable Moderate 2208.90 

Optimal  83.87 

Total Extent for Smithfield Dam 158.67 ha  1 529.6 ha 12 697.78 ha 

Total Extent for Langa Balancing Dam 14.76 ha  442.8 ha 2 292.77 ha 

Total Extent for Mbangweni Balancing Dam 15.59 ha  466.8 ha 2 292.77 ha 

The points below summarise the results of the offset calculations: 

➢ All of the proposed uMWP Layout Alternative A footprint areas fall within the Southern 

KwaZulu-Natal Moist Grassland, Temperate Alluvial Vegetation and Midlands Mistbelt 

Grassland (Ezemvelo KZN Wildlife Vegetation Types for KwaZulu-Natal); 
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➢ The Ezemvelo KZN Wildlife Concise Guideline: Biodiversity Offsets in KwaZulu-Natal 

(2013) draft document proposed a 5:1 offset ratio for the South KwaZulu-Natal Moist 

Grassland vegetation types and 30:1 for CBA’s; 

➢ The extent of each proposed development area, along with the proposed recipient site, 

was calculated. Note that wetlands were excluded from these calculations; 

➢ The total potential habitat loss for Smithfield Dam are calculated at 29.45 ha 

(Irreplaceable CBA) and 129.22 ha (Optimal CBA), Langa Balancing Dam 14.76 

ha (Irreplaceable CBA) and Mbangweni Balancing Dam 15.59 ha (Irreplaceable 

CBA) should each proposed development area be utilised to its full extent; 

➢ Furthermore, if the Ezemvelo KZN Wildlife 5:1 and 30:1 offset ratio is applied, the total 

required offset target extent is 1 529.6 ha for the Smithfield Dam, 442.8 ha for the 

Langa Balancing Dam and 466.8 ha for the Mbangweni Balancing Dam; 

➢ The total potentially available land identified (please refer to Section 5 for details) for 

biodiversity offset is 12 697.78 ha for the Smithfield Dam and 2 292.77 ha for the Langa 

Balancing Dam and Mbangweni Balancing Dam. The Langa Balancing Dam is the 

preferred option as the total loss of Irreplaceable CBA is lower than that of the 

Mbangweni Balancing Dam. Thus, if the entire potentially available recipient site is 

utilised and managed as a biodiversity conservation initiative, the initiative can 

contribute to biodiversity conservation in the uMWP-1 and meet the offset targets; 

➢ The biodiversity value for the Smithfield Dam is high and moderate for the Langa 

Balancing Dam and Mbangweni Balancing Dam. This is a result of all parcels being 

subjected to largely similar ecological drivers and modifiers. Furthermore, the impacts 

from human use is evident for all of the parcels. With active management and the 

implementation of actions such as alien vegetation control, ecological monitoring and 

the optimisation of human use, the biodiversity value of the land parcels under active 

management may, however, be increased. 

 

4.5 Biodiversity Offset Calculations – Layout Alternative B 

The method described above (in Section 4.4) was used to calculate the biodiversity offset 

requirements for the proposed spoil sites. Should the Balancing Dams be discarded from the 

layout and the proposed spoil sites be utilised instead, approximately 169.5 ha of CBA 

Irreplaceable habitat is required as the offset target (at a ratio of 30:1) as summarised in the 

table below. As noted in Table 24 above, the potential available CBA Irreplaceable area in the 

Baynesfield target recipient area is approximately 2208.90 ha, thus this target can be easily 

met. 
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Table 25: Summary of biodiversity conservation and trade off calculations 

Spoil Site Type of CBA Biodiversity 
value 

Total Potential 
Loss 
(hectares) 

Offset Ratio Offset Target 
(hectares) 

Total potential 
available 
*CBA 
Recipient Site 
(hectares) 

1 

CBA 
Irreplaceable 

High 0 N/A N/A 

2208.90 

   

1:30 

 

3 Moderate 0.74 22.2 

4 Low 0.92 27.6 

5 Low 3 90 

6 Low 0 N/A N/A 

7 Low 0 N/A N/A 

8 Low 0 N/A N/A 

Total extent   4.66  139.80 

 

When undertaking the calculations presented above, the following aspects were taken into 

consideration: 

➢ Although the area provided for investigation for Spoil Site 1 included areas indicated 

as CBA Irreplaceable by the KZN BSPT&P (2016), the footprint of the spoil site was 

refined following the baseline study undertaken by SAS (2019b) and will only 

encompass the existing quarry. Thus, it is anticipated that no CBA habitat associated 

with Site 1 will be lost; 

➢ It should be noted that although the KZN BSPT&P (2016) indicates CBA Irreplaceable 

areas within Spoil Sites 6, 7 and 8, following groundtruthing it was ascertained the 

dominant landuse within these areas has resulted in the total transformation of 

habitats, thus resulting in these areas no longer being representative of CBA habitats; 

and 

➢ Similarly, the habitat within Spoil Site 4 has been degraded, such that the areas 

indicated by the database as CBA Optimal are no longer representative of the natural 

conditions. 

 

 

 

 

 

 IDENTIFICATION OF PRELIMINARY OFFSET 

ALTERNATIVES  

With the identification of offset initiatives, it is important to identify alternatives that are the 

most similar to the wetlands and terrestrial areas that will be lost, to ensure that the alternatives 
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would eventually compensate for the wetland ecoservices and ecosystem conservation value 

hectare equivalents (both wetland and terrestrial) as determined above.  

 

As an alternative to physical offsetting (which may include rehabilitation of targeted areas 

should it be required), monetary compensation was considered in addition to the offset.  

 

Monetary compensation can include contributions to an accredited biodiversity conservation 

fund, revolving land trust or dedicated offsets fund, for the purpose of acquiring and managing 

additional priority habitat, or provision of finance for the expansion or management of public 

protected areas. This type of offset is attractive and relatively simple for the developer, and 

effectively removes any responsibility for identifying and securing appropriate offsets in the 

landscape. It does, however, place an additional burden on those institutions and 

organisations responsible for biodiversity conservation in KwaZulu-Natal to undertake these 

tasks; a burden that – depending on the capacity of these bodies – may be inappropriate and 

thus undesirable and unsustainable. Additionally, challenges pertaining to the agreement on 

the quantum of financial contribution to compensate for loss on both an initial capital level as 

well as for ongoing management and maintenance may be experienced, as well as potential 

mismanagement of funds and wasteful expenditure by the target offset site management 

leading to no net gain or improvement in target wetlands or CBAs. Thus, whilst funding alone 

may be an ‘attractive’ option to the party requiring the offset, and may have its advantages, it 

is widely not considered to be an appropriate offset mechanism in isolation, although the 

competent authority may require that such compensation takes place in addition to the 

biodiversity offset, given the significance of anticipated impacts associated with this project.  

 

The track record of off-site mitigation projects in South Africa has indicated a high level of risk 

in terms of success of these types of projects. Major stumbling blocks are usually associated 

with the issues of landownership and the restriction of future land use for the affected area. 

Given the quantum of the offset required, there is however no alternative to an offsite offset 

and thus the investigated options will be expanded upon in the sections below.  

5.1 Offset Alternatives Identified   

Although it is preferable for the offsetting of the hectare equivalents to be part of one wetland 

system or CBA, where such large areas are required this is often not feasible or practical, and 

therefore it can be compensated for as several smaller, separate wetland and biodiversity 

offset/compensation initiatives although this is not considered ideal. When identifying potential 

recipient sites, bearing the aforementioned key themes and guiding principles (Section 2.1), 

in mind, consideration was given to the following criteria: 
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➢ Preference is given to wetland habitat located within the same catchment as, and as 

close as possible to, those wetlands which will be lost, with the aim of minimising the 

residual impacts on key water ecosystem services, and on biodiversity as a whole 

within the project footprint. Of particular importance in this regard is ensuring that 

upstream and downstream requirements are considered and met, and that the flow 

drivers of the uMkhomazi River are protected or compensated for as much as possible. 

Where this is not feasible, potential recipient sites located within the same quaternary 

catchment were then identified;  

➢ Proximity to the Impendle Nature Reserve and Mount Shannon Protected Areas was 

also taken into consideration, since the areas adjacent to the projected environments  

are less likely to be subjected to significant impacts and may potentially, in time, be 

incorporated into such protected environments, thus contributing towards the long-

term sustainability of the offsets as well as potentially meeting provincial biodiversity 

and protection targets for wetlands and assist with the execution of the NPAES; 

➢ Wetland offsets within the Impendle Nature Reserve and Mount Shannon Protected 

Areas themselves were initially considered; however, preliminary analysis of digital 

satellite imagery indicated that insufficient wetland habitat of a suitable condition and 

similar type to those that will be impacted is available, particularly within Impendle 

Nature Reserve. Given the problems currently facing the Impendle Nature Reserve, 

assistance in provision of finance for conservation of wetland habitats can be 

considered a viable offset.  Therefore, sites within the Impendle Nature Reserve were 

excluded from the target Offset areas presented in this report and are not included in 

the preliminary calculation of available target offset area. One wetland area within 

Mount Shannon was included as a precaution, should it be required during the final 

offset. Nevertheless, it is suggested that these areas remain under consideration as 

potential recipient sites (potentially in the form of financial compensation to the 

management thereof) should the need arise in agreement with the competent authority 

and relevant governing department responsible for management of these protected 

areas; 

➢ Preference was given to land portions which contain the largest extent of wetland 

habitat so as to ensure that as few land purchase transactions as possible are required. 

The rationale for this is that it is likely to be impractical to either purchase numerous 

farms or obtain agreement from all landowners to implement the necessary 

rehabilitation activities and provide continued protection of the wetlands and buffer 

zones. Thus, although extensive wetland areas were identified on a desktop level 

within the targeted areas, the entire extent identified was not necessarily included in 

the initial calculations of available habitat for offsetting;   
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➢ According to Macfarlane (2013), “the significance of wetland loss is linked to the 

ecosystem threat status and protection levels of a given wetland type. An impact to a 

wetland with a higher threat status (e.g. EN) is therefore regarded as more significant 

than impacts to a wetland of lower threat status (e.g. LT) and therefore a higher ratio 

applies to the former. Similarly, impacts to wetland types that are poorly protected are 

regarded as more significant than impacts to wetlands that are well protected within 

existing conservation areas.” 

➢ To reduce the need to rehabilitate large tracts of wetland habitat so that the functional 

and ecosystem conservation targets can be met, preference is given to wetlands which 

are likely to be in a similar ecological state to those which will be lost, i.e. if the wetlands 

within the proposed Smithfield Dam FSL are deemed to be in a largely natural state, 

then wetlands identified for offset purposes should, ideally, be in a similar or better 

ecological condition; and 

➢ Wetland habitat situated within already severely disturbed areas was not considered 

to be a viable offset option, since it is unlikely to be financially viable to reinstate such 

wetlands to the necessary ecological and functional state to meet the requirements, 

nor are offsets in such areas likely to be sustainable in the long-term. This includes 

those areas impacted upon by the informal or communal settlements in the vicinity of 

the proposed Smithfield Dam, commercial agriculture and commercial plantations. 

 

Since a fairly large recipient site is required to meet the conservation targets for the proposed 

Smithfield dam, three (3) potential offset investigation areas were identified within which 

sufficient suitable wetland and CBA habitat is likely to be present in order to meet the target. 

These are referred to within this document as “Smithfield 1 (S1), Smithfield 2 (S2) and 

Smithfield 3 (S3)”. S3 is the least preferred portion of land to implement offsets within due to 

the distance of this land parcel from the proposed Smithfield dam (approximately 16 km). S3 

is also not situated within the same quaternary catchment as the wetlands which would be 

impacted should the proposed development proceed. As the investigations were undertaken 

however, it became evident that it will be necessary to include this area or at least a significant 

portion thereof to meet the offset requirements.  

 

Only one area was identified around the proposed Balancing Dam, namely the Baynesfield 

Recipient Site, which has ample wetland and CBA habitat, was identified in this vicinity to meet 

the offset requirements of the Langa Balancing Dam Option (which is the preferred option); 

however, should the proposed Mbangweni Balancing Dam be authorised, additional off-site 

target areas will need to be identified in order to meet the wetland offset requirements. If the 

Balancing Dam option is discarded, ample wetland and CBA habitat is potentially available in 
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the Baynesfield Recipient Site to meet the offset requirements for the spoil sites. In some 

instances, the wetland offset requirements for the spoil sites can even potentially be met in 

the same drainage system impacted by a spoil site, e.g. Spoil Sites 4 and 6. Initial 

investigations indicate that the landowners in this area are, in principle, accommodating to the 

proposed Biodiversity Offset and faunal SCC Compensation Initiatives.  

 

It should be noted that the identified wetlands were delineated utilising desktop methods such 

as digital satellite imagery and were not ground-truthed in great detail. The ‘precautionary 

principle’ was therefore applied, thus excluding areas which may potentially comprise of 

wetland habitat, but which cannot be confirmed as such on using desktop methods. The 

wetland delineations as presented in this phase of the study were nevertheless considered 

appropriately accurate to meet the initial requirements of this phase of the study and guide the 

future phases of the investigation. In addition, the ecological status of these wetlands will need 

to be ascertained in due course; however, for the purposes of this initial investigation, it is 

assumed that they are in a similar condition to those which will be lost should the proposed 

development proceed. Please refer to Figure 11 below for the locality of the proposed offset 

recipient sites, and Figures 12 to 15 for the locality of possible wetlands within those recipient 

sites. It should be noted that although the boundaries of the proposed target offset sites 

include the Impendle Nature Reserve and the Mount Shannon Protected Area, as previously 

mentioned, no wetland or grassland habitat within either protected area were included in the 

final calculation of potentially available recipient offset sites.  
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Figure 26: The proposed offset target areas for investigation, in relation to the project footprint and surrounding protected areas. 
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The tables below summarise the areas of wetland that will be lost, the required functional 

hectare equivalents and the ecosystem conservation targets, as well as the estimated 

available wetland habitat and functional hectare equivalents available in each land parcel. 

Table 26: Summary of wetland conservation and trade off requirements: Smithfield Dam 
(target areas: Smithfield 1 and Smithfield 2) 

Ha 
lost 

Functional 
HaE lost 

Ecosystem 
Conservation 
targets 

Smithfield 1 Smithfield 2 Total Est. 
Functional 
HaE 
available 

Total Est. 
Ecosystem 
Conservation 
HaE 
available 

Ha 
avail.  

Est. 
Functional 
HaE 

Est. 
Conservation 
HaE 

Ha 
avail.  

Est. 
Functional 
HaE 

Est. 
Conservation 
HaE 

55 49.5 538.3 407.4 26.9 332.2 290 19.1 238 46 570 

*HaE = Hectare equivalents. *Est. = Estimated. 

 

Table 27: Summary of wetland conservation and trade off requirements: Langa and 
Mbangweni Balancing Dams and proposed spoil sites. 

*HaE = Hectare equivalents. *Est. = Estimated. 

 

An initial high level desktop assessment of the available wetland resources in the immediate 

vicinity of the proposed Smithfield Dam and proposed Langa and Mbangweni Balancing Dams 

indicated that sufficient wetland hectarage is available to meet the functional and conservation 

targets for Layout Alternative A, i.e. the proposed Smithfield Dam and Langa Balancing Dam 

(although there is an insignificant shortfall for Langa Balancing Dam). Similarly, sufficient 

hectarage is available to meet the functional and conservation targets for the proposed 

Smithfield Dam and the proposed spoil sites (Layout Alternative B). Insufficient wetland 

hectarage is, however, available to meet the required ecosystem conservation hectare target 

for the Mbangweni Balancing Dam option. As previously noted, ground-truthing of these areas 

would need to be undertaken to refine and accurately determine the extent of available 

wetland areas, as well as to determine the condition of the identified wetlands in future phases. 

Ground-truthing took place before the development of the offset implementation and 

rehabilitation plan was compiled, to inform specific rehabilitation measures that will need to be 

implemented to meet the biodiversity offset and conservation targets. High level rehabilitation 

measures are recommended in Section 6 of this report. 

 

Of the three preliminary offset sites for investigation around the Smithfield Dam Area, S1 and 

S3 comprise predominantly privately-owned land, whilst the majority of S2 comprises state-

owned land. The Baynesfield Recipient site falls on privately owned land. Due to the extent of 

Balancing Dam Ha lost Functional 
HaE lost 

Ecosystem 
Conservation 
targets 

Baynesfield Recipient site 
Shortfall / excess 
(Conservation 
HaE) 

Ha avail. Estimated 
Functional HaE 
available 

Est. 
Conservation 
HaE available 

Langa 44 35.2 382.8 

535.7 428.6 381.2 

-1.6 

Mbangweni 59 47.2 513.3 -132.1 

Spoil Sites 4.35 3.4 16.8 +364.4 
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wetland and terrestrial CBAs required to achieve the ecosystem conservation targets, some 

off-site offsets will be essential. The location of the identified target wetlands for rehabilitation 

are indicated in the figures below and are based on potential available hectares within the 

proposed offset recipient sites, ecological integrity (according to available national and 

provincial databases such as NFEPA and the KZN Biodiversity Spatial Planning Terms and 

Processes), and the importance of the system on a catchment level. Consideration was also 

given to the over-arching guiding principles discussed in Section 2.1 of this report 
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Table 28: Summary of the high level desktop assessment of the suitability of the proposed target offset sites, with specific reference to wetland 
offsets (based on Macfarlane et al. 2016). 

Criterion Relevance 
Acceptability guidelines 

S1 S2 S3 Baynesfield 

Like for Like 
Targeted wetlands should be aligned with "like-for-like" 
criteria to ensure that gains associated with wetland 
protection are commensurate with losses. 

Acceptable Ideal Acceptable Ideal 

Landscape planning 
To what degree is wetland selection aligned with 
Regional and National Conservation Plans 

Ideal Maybe acceptable Acceptable Acceptable 

Wetland condition 

The habitat condition of the wetland should ideally be as 
good / better that that of the impacted site prior to 
development (or at least B PES Category in the case of 
largely un-impacted wetlands) 

Acceptable Acceptable Acceptable Acceptable 

Local biodiversity value 
Wetlands that are unique or that are recognised as 
having a high local biodiversity value should be 
prioritised for wetland protection. 

Ideal Acceptable Acceptable Acceptable 

Viability of maintaining 
conservation values 

Connectivity and consolidation with other intact 
ecosystems together with the potential for linkage 
between existing protected areas is preferable. 

Ideal Acceptable Acceptable Ideal 

 Overall opinion  Ideal Acceptable Acceptable  Ideal 
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Table 29: Summary of the high level desktop assessment of the suitability of the proposed target offset sites, with specific reference to the 
secondary guiding principles set out in Section 2.1 

Guiding Principle (Section 2.1) 
Acceptability guidelines 

S1 S2 S3 Baynesfield 

To improve the existing habitat within the 
target recipient sites to increase overall 
biodiversity, provide habitat for floral and 
faunal Species of Conservation Concern 
(SCC) and improve ecosystem services 

Acceptable (habitat has been 
transformed by agriculture and 
commercial forestry, thus 
opportunity exists to improve 
habitat). 

Acceptable (habitat has been 
transformed by subsistence 
agriculture, thus opportunity 
exists to improve habitat). 

Ideal Ideal 

Improve resilience of floral and faunal 
communities to the effects of climate change 

Acceptable Acceptable Acceptable Acceptable 

To utilise offsets that are technologically 
simple and with a proven track record, so as to 
ensure, as far as possible, that a successful 
offset is implemented 

Acceptable Acceptable Acceptable Acceptable 

Support of the longevity and use ability of the 
proposed dams through the improvement of 
ecological service provision upstream of the 
proposed dams 

Maybe acceptable (some 
wetland systems within this 
area drain into the uMkhomazi 
River however the linkages 
would have to be investigated 
further). 

Maybe acceptable (the southern 
wetland systems within this 
parcel drain into the uMkhomazi 
River, but downstream of the 
proposed dam) 

Unacceptable (recipient site is 
not in same catchment as 
proposed dam) 

Acceptable (several wetland 
systems have been identified 
upstream of the proposed Balancing 
Dams, and are also part of the 
impacted system) 

Mitigate loss of downstream ecological service 
provision, in particular streamflow regulations, 
alteration to the sediment balance, and 
ensuring maintenance of the Ecological Water 
Requirements (EWR) of downstream 
communities 

Maybe acceptable 

Ideal (includes a reach of the 
uMkhomazi River of 
approximately 19.2 km, which 
could potentially be used as part 
of the riparian and instream 
offset).  

Unacceptable  Ideal 

Contribute to socio-cultural benefits for 
surrounding communities by improved 
provision of ecological services such as flood 
attenuation, as well as by expanding existing, 
or securing additional, conservation areas and 
increasing tourism opportunities. Increased 
tourism linked to the proposed offset may in 
turn provide employment and economic 
empowerment opportunities for local 
communities in the vicinity of the proposed 
dams 

Acceptable Acceptable Ideal 

Acceptable (land is privately owned; 
thus local communities are less 
likely to benefit. However, several 
tourism activities are already 
underway within this area and could 
potentially be expanded). 

Ensuring that the biodiversity offset is 
economically viable and sustainable, both in 

Acceptable Acceptable Acceptable Ideal 
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Guiding Principle (Section 2.1) 
Acceptability guidelines 

S1 S2 S3 Baynesfield 

the immediate and long-term and from both a 
capital cost perspective as well as from an 
ongoing maintenance and support perspective 

Overall opinion Acceptable  Acceptable 
Maybe acceptable should 
additional off-site offsets be 
required 

Ideal / Acceptable 
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Figure 27: Locations of the preliminary wetland offset alternatives conceptually depicted on digital satellite imagery.  
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Figure 28: Locations of the preliminary wetland offset alternatives in the S1 and S2 potential offset target areas, conceptually depicted on 
digital satellite imagery.  
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Figure 29: Locations of the preliminary wetland offset alternatives in the S3 potential offset target area, conceptually depicted on digital satellite 
imagery.  



SAS 217174 December 2019

 

 

108 

 

Figure 30: Locations of the preliminary wetland offset alternatives in the Baynesfield potential offset target area, conceptually depicted on 
digital satellite imagery.  
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5.1.1 Wetland offsets: Site specific constraints 

Due to the nature of land use upstream of the proposed Smithfield Dam (rural communal areas 

with a high incidence of subsistence agriculture, leading to significant habitat transformation) 

no potential recipient sites upstream of the proposed Smithfield Dam could be identified. Areas 

immediately upstream of the dam are highly unlikely to provide opportunities for effective and 

sustainable offsets. Furthermore, should the second phase of the uMWP be initiated in the 

decades to come, wetland areas identified for offsetting activities upstream of the proposed 

Smithfield Dam at this point in time may be threatened by the proposed Impendle Dam. It may 

therefore be necessary to identify off-site recipient sites in order to meet upstream 

requirements.  

 

5.1.2 Terrestrial offsets: Site specific constraints 

The identification of suitable CBA habitat was undertaken using desktop methods and relied 

substantively upon the accuracy of available datasets; thus, field investigations will need to be 

undertaken in order to verify the suitability of the potential offset target areas. 

 

Assuming, however, that the identified wetland and CBA target areas are in a largely similar 

ecological condition to those that will be impacted by the proposed development, efficient and 

effective rehabilitation of the wetlands and identified terrestrial areas were deemed likely to 

provide an appropriate to offset those that will be lost or impacted as a result of the proposed 

development at this stage in the investigation.  

 

5.2 Proposed Compensation Measures for Faunal SCC 

The following mitigatory measures are proposed to compensate for the loss of faunal SCC 

habitat and endangered vegetation types resulting from the proposed development areas: 

➢ Protea caffra is the main food source for the protected Capys penningtoni 

(Pennington’s Protea Butterfly). Existing populations of P. caffra present within the 

proposed Smithfield dam that will be lost during the first flooding event as well as during 

development of other project aspects should be mapped and counted. The proposed 

compensation for lost P. caffra will be to cultivate these plants from seeds and/or 

cuttings to a ratio of 30:1 for every individual tree that is lost. The cultivated P. caffra 

must be planted above the full supply level of the proposed Smithfield Dam and in 

areas where no further disturbance will take place. A monitoring program must be 

implemented to monitor the effective rehabilitation of planted individuals; 
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➢ Nesting sites for Hirundo atrocaerulea (Blue Swallows) have been identified and as 

compensation, the properties should be managed under some form of stewardship 

agreement and managed in such a way as to promote preferred nesting habitat for this 

species. Extension of existing protected areas where these species occur should be 

considered, and funds can be donated to existing projects that aim to protect and 

conserve H. atrocaerulea habitat. Existing landowners can be guided to improve the 

preferred habitat by managing grazing plans for cattle, and to prevent areas from being 

burnt too frequently or infrequently. These additional management actions are likely to 

improve the overall habitat availability, increase nesting site potential and increase 

overall productivity of the grasslands for foraging by H. atrocaerulea; 

➢ The protection of riparian forest which is planned on a like for like basis will address 

the need to compensate for the potential impacts on Gnomeskelus fluvialis (Riverine 

Keeled Millipede). As part of this process, the riparian habitat will not only be conserved 

but through programs such as Working for Water (WfW) the condition of these forest 

areas can be improved. This will further promote the accumulation of indigenous leaf 

litter as required by G. fluvialis; 

➢ Offsets implemented during this project are to be protected from future impacts and 

developments. Furthermore, it is considered more ideal to incorporate recipient sites 

into existing formally protected areas (e.g. Impendle Nature Reserve, Mount Shannon 

Protected Environment) in order to ensure ongoing long-term protection and 

management; and 

➢ Control of alien and invasive vegetation within the proposed recipient sites will be 

beneficial to both the community (job creation and skills development) and the 

indigenous vegetation (preferred habitat conditions for the specific grasslands should 

be achieved as competition from alien and invasive vegetation will be lowered). 

 

 PHASE 2: SWOT ANALYSIS OF THE OPPORTUNITIES 

AND CONSTRAINTS 

During the first phase of the Biodiversity Offset and Compensation Initiative study, various 

alternatives were considered, including off-site offsets and monetary compensation, in 

addition to on-site offsets. Phase 2 considers possible limitations that will need to be 

addressed before implementation of the offset can commence. This includes aspects such as 

procurement of land, restriction of future land use and long-term management of off-site 
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offsets poses further challenges to the successful implementation and longevity of such an 

offset.   

 

Thus, as part of the process of identifying potential sites for conservation and rehabilitation 

offsets, and conservation compensations, a SWOT (Strengths, Weaknesses, Opportunities 

and Threats) analysis was undertaken. It must be noted that the wetlands within the Offset 

target areas as described in Section 5 above were ground-truthed in March 2018 (please refer 

to Appendices G and H for the results of the assessment) and were deemed to be suitable to 

meet the offset requirements. These alternatives and their key attributes are summarised 

below: 

➢ Monetary compensation whereby a quantum of money equivalent to the 

implementation of a biodiversity offset and compensation plan as well as funds that 

would have been provided for the mandatory 30-year management period for offsets 

would be donated to an existing conservation body to assist with acquisition of further 

land and for management of the existing land. This is particularly relevant to the 

proposed compensation for loss of breeding habitat for the Critically Endangered 

Hirundo atrocaerulea (Blue Swallow), where it could be beneficial to expand the 

boundaries of compensation initiative to areas further afield than the areas targeted in 

the offset program; 

➢ Biodiversity compensation: As it is not practical to “offset” faunal species, several 

“compensation” measures were identified in order to provide additional breeding and 

foraging habitat for specific threatened species with the aim of ensuring ongoing 

conservation of these species. Please refer to Sections 5.2 and 9 for further details; 

➢ Offset sites identified: 

As ascertained in Section 4 above, large extents of wetland and terrestrial CBA habitat 

are required to meet the offset extent and hectare equivalent requirements of the 

offset. Thus, whilst proximity to the proposed development was a primary consideration 

in identifying possible offset recipient sites, it was necessary to investigate additional 

land parcels further afield. The following is a summary of the four potential recipient 

sites:  

• Smithfield 1: an area located approximately 4 km north of the proposed Smithfield 

Dam. This area is bordered on three sides by the Impendle Nature Reserve and 

the Mount Shannon Protected Area, and preliminary investigations indicate that 

sufficient wetland and CBA Irreplaceable habitat exists within the area to meet a 

portion of the offset targets. This was supported by ground-truthing which was 

undertaken in March 2018.  This land is, however, privately owned (much of it by 
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Mondi) and thus agreements (in the form of a stewardship) will need to be entered 

into with the various landowners, if the land cannot be purchased outright; 

• Smithfield 2: an area located to the east of the proposed Smithfield Dam, the 

majority of which is owned by the KZN Department of Rural Development and Land 

Reform. This is considered ideal for offsetting terrestrial CBA areas, and following 

appropriate specialist investigation, may prove to be crucial in terms of providing 

suitable areas in which to provide compensation for the threatened Capys 

penningtoni (Pennington’s Protea Butterfly) and Gnomeskelus fluvialis (Riverine 

Keeled Millipede). From a wetland perspective, insufficient wetland habitat exists 

within this area to meet the required targets; however, due to scarcity of suitable 

wetland habitat, and in consideration of the requirement to ensure that sufficient 

riparian and instream aquatic habitat is included in the offset, it is the opinion of the 

specialists that this area provides an ideal opportunity for aquatic ecosystem 

conservation. It has thus been included as a potential recipient site for offset 

activities; 

• Smithfield 3: this area is located approximately 17 km north of the proposed 

Smithfield Dam, and is therefore the least preferred option, since it is not in the 

same quaternary catchment as the proposed development. Investigations during 

the field assessment in March 2018, however, indicated that this area holds 

significant potential for offsetting activities, since there are extensive wetlands 

within the area which are considered ideal candidate sites for rehabilitation. In 

addition, it is believed that C. penningtoni occurs within the area (J. Campbell, Pers. 

Comm.) Initial discussions with landowners/tenants in this area also indicate that 

there is willingness to participate in conservation activities; 

• Baynesfield: the properties surrounding the proposed Balancing Dam (i.e. Langa 

or Mbangweni) are considered ideal for offsetting. The owners of Baynesfield 

Estate, as well as other landowners in this vicinity, have indicated their willingness 

to co-operate with the proposed offset programme (although it should be noted that 

no offset activities are to interfere with the sustainable and ecologically conscious 

commercial farming activities already underway on the property). As discussed in 

further detail in Section 9.3 of this report, insufficient wetland habitat is available 

within this potential recipient site to meet the offset requirements for either 

Balancing Dam. This is not considered to be a fatal flaw or a constraint however, 

as sufficient wetland hectarage exists within the three proposed Smithfield offset 

recipient sites as well as on farms adjacent to Baynesfield to compensate for the 

shortfall within the Baynesfield area. 
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The opportunities and constraints associated with each of the above offset alternatives 

are presented in the subsections (6.1-6.4) below with a synthesis of the findings 

presented in Section 6.9. 

6.1 Procedural aspects 

Procedural risks in this assessment refers to the risks associated with regulatory procedures 

and authorisations required in order to ensure that the offset is legally implemented and that 

the offset is recognised and protected in the relevant spheres of government authority and 

regulation. Key procedural aspects considered included: 

➢ Water use authorisation; 

➢ Environmental risks and risks of authorisation on three levels: 

• National;  

• Provincial; and 

• Municipal. 

➢ Town planning risks and authorisation. 

 

The table below presents the findings of the risk assessment undertaken for procedural risks. 

Table 30: SWOT Analysis: Procedural aspects. 

OFFSET 

OPTION 

STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

Smithfield 1 ➢ Adjacent to existing protected areas (western 
portion of the recipient site is within a section of 
the Mount Shannon Protected Environment). 
Thus, expansion of these areas may be feasible 
in future as part of the overall offset; 

➢ Regional authorities (EKZNW, Ezemvelo 
DEDTEA) are likely to support the offset in this 
area, given proximity to existing protected areas; 
and 

➢ Southern portion of the offset site falls within the 
same quaternary catchment as the proposed 
Smithfield Dam. 

➢ Many of the land portions in this area are subject to land 
claims and thus there is significant risk that any implemented 
offset could be nullified if land is transferred to claimants. In 
future engagements with the Department of Rural 
Development and Land Redistribution it is hoped that this 
can be clarified. 
 

Smithfield 2 ➢ Majority of the area is state-owned land, 
managed by the KZN DRD&LR who have 
indicated willingness to enter into further 
discussions and potentially co-operate with the 
proponent with regards to the Biodiversity Offset 
and Compensation Initiative. 

➢ Future land uses may not support the offsets; 
➢ Successful implementation and longevity of the offset may 

be threatened by existing rural communal settlements; 
➢ Support from DRD&LR is crucial; 
➢ Only a small portion falls within the same quaternary 

catchment as Smithfield Dam, thus may not be supported by 
DWS; and 

➢ Some portions of land are likely to be subject to land claims 
and thus risks as identified for the Smithfield 1 option are 
valid in this area too.  

Smithfield 3 ➢ Large tracts of wetland areas which may provide 
an opportunity to supplement the wetland offset 
should additional hectarage be required; 

➢ Situated approximately 17 km from the proposed Smithfield 
Dam, therefore not within the same quaternary catchment 
and may not be supported by DWS as a result; 
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OFFSET 

OPTION 

STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

➢ Working for Wetlands and Conservation 
Outcomes are active in this area, therefore may  

➢ be potential to partner with one or both 
organisations to optimise the offset activities; 

➢ The landowners engaged with have indicated 
willingness to enter into further discussions; 

➢ Privately owned land – obtaining final agreement from 
landowners may be a challenge; 

➢ Not considered ideal by the offset consultants due to the 
location and distance from the development site; 

➢ It is likely that land owners will stipulate that no offset 
requirements may negatively impact on existing or future 
sustainable commercial activities on each property; and  

➢ Some portions of land are likely to be subject to land claims 
and thus risks as identified for the Smithfield 1 option are 
valid in this area too. 

Baynesfield  ➢ Agreement in principle to participate in the offset 
project has been obtained from Baynesfield 
Estate Trust; 

➢ “In principle” willingness to participate has been 
indicated by landowners other than the 
Baynesfield Estate Trust in the surrounding area; 
and 

➢ Large portions of the target offset wetlands are 
located on the same system as that which will be 
impacted by the proposed Balancing Dam. 

➢ Baynesfield Estate Trust has stipulated that no offset 
requirements may negatively impact on existing or future 
sustainable and ecologically conscious commercial activities 
planned within the Estate; and 

➢ It is likely that other landowners in the area will have similar 
conditions of establishment.  

 

Financial 
contribution to 
existing 
facility  

➢ Relatively easy to initiate with a Memorandum of 
Understanding developed and implementation 
plan and financial model developed; and 

➢ Other existing nature reserves such as Impendle, 
Mount Shannon and Zinti Conservancy which are 
already declared nature reserves/protected 
areas could be easily approached for some type 
of offset and especially monetary contributions to 
improve wetland systems ecology and 
functionality. 

➢ Funding alone of another site by the party requiring an offset 
is generally not considered to be an appropriate offset 
mechanism; 

➢ Problems with agreement on the quantum of financial 
contribution to compensate for loss on both an initial capital 
level as well as for ongoing management and maintenance; 
and 

➢ Potential mismanagement of funds and wasteful expenditure 
by the target offset site management leading to no net gain 
or improvement in target wetlands or terrestrial habitat. 

 

6.2 Procurement aspects 

Procurement aspects in this assessment refers to the risks associated with the procurement 

of an appropriate offset. Key procedural aspects considered included: 

➢ Available offset locations; 

➢ Willing land owners in appropriate locations;  

➢ Willingness of landowners to enter into stewardship or other binding agreements 

➢ The cost of potentially having to procure land to be used for offset; 

➢ The cost of designing and procuring the expertise to develop offsets; and 

➢ Structures and funding of management and maintenance of offsets. 

 

The table below presents the findings of the SWOT analysis undertaken for procurement risks. 
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Table 31: SWOT Analysis: Procurement aspects. 
 

OFFSET 

OPTION 

STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

Smithfield 1 ➢ The majority of the land parcel is state-owned, 
thus increasing the opportunity for inter-
departmental co-operation; and 

➢ Existing protected areas which border the 
recipient site could potentially be expanded in 
future to encompass the offsets. 

➢ The majority of farms within this land parcel are privately owned 
and landowners may be unwilling to sell or enter into stewardship 
agreements;  

➢ Land claims lodged against specific properties within the recipient 
site may result in current landowners being unable or unwilling to 
enter into any form of stewardship programme; and 

➢ Many of the land portions in this area are subject to land claims and 
thus there is significant risk that any implemented offset could be 
nullified if land is transferred to claimants. In future engagements 
with the Department of Rural Development and Land Redistribution 
it is hoped that this can be clarified. 

Smithfield 2 ➢ Landowners in this vicinity have indicated “in 
principle” willingness to enter into further 
discussions regarding stewardship or biodiversity 
Management Agreements; and 

➢ Such inter-departmental co-operation may 
potentially significantly decrease costs 
associated with land purchases. 

➢ Much of the land parcel is settled. Such settlements may expand 
in time, posing a risk to the ongoing management and maintenance 
of the offsets, which may in turn increase management costs; 

➢ If land must be purchased, available land may be too costly to 
viably implement the Biodiversity Offset and Compensation 
Initiative, especially as impacts arising from existing land uses may 
have had significant impacts on wetland and terrestrial habitat; 

➢ Available land within appropriate locations may not have sufficient 
wetland or CBA terrestrial habitat available to facilitate the required 
offset;  

➢ Land claims lodged against specific properties within the recipient 
site may result in current landowners being unable or unwilling to 
enter into any form of stewardship programme; and 

➢ Many of the land portions in this area are subject to land claims and 
thus there is significant risk that any implemented offset could be 
nullified if land is transferred to claimants. In future engagements 
with the Department of Rural Development and Land Redistribution 
it is hoped that this can be clarified. 

Smithfield 3 ➢ Preliminary investigations on a high-level 
desktop basis indicate that suitable wetlands and 
terrestrial CBAs are located within this area for 
the Biodiversity Offset and Compensation 
Initiative; and 

➢ Existing stewardship programmes and a 
willingness of landowners to participate in 
conservation initiatives is evident in this land 
parcel, inferring that purchase of land may not be 
necessary to implement a successful offset 
programme. 

 

➢ Distance of the land parcel from the Smithfield Dam (and therefore 
from the Smithfield Dam) may increase management costs in the 
long-term; and 

➢ Land claims lodged against specific properties within the recipient 
site may result in current landowners being unable or unwilling to 
enter into any form of stewardship programme; and 

➢ Many of the land portions in this area are subject to land claims 
and thus there is significant risk that any implemented offset could 
be nullified if land is transferred to claimants. In future 
engagements with the Department of Rural Development and 
Land Redistribution it is hoped that this can be clarified. 

Baynesfield ➢ Agreement in principle has been obtained from 
the Baynesfield Estate Trust for offset activities 
to occur on land owned by the Trust. 

➢ Land owned by the Baynesfield Estate Trust cannot be purchased 
but stewardship or other agreements could be entered into; 

➢ Additional privately-owned properties within the offset target area 
may be required to meet wetland offset targets; and 

➢ Land claims lodged against specific properties within the recipient 
site may result in current landowners being unable or unwilling to 
enter into any form of stewardship programme. 

Financial 
contribution 
to existing 
facility 

➢ Potential Benefactors such as the Blue Swallow 
Stewardship Project (administered by Birdlife 
South Africa) have been identified but have not 
yet been engaged; and 

➢ Relatively easy to initiate with a Memorandum of 
Understanding developed and implementation 
plan and financial model developed. 

➢ Problems with agreement on the quantum of financial contribution 
to compensate for loss on both an initial capital level as well as for 
ongoing management and maintenance; and 

➢ Mismanagement of funds and wasteful expenditure by the target 
offset site management leading to no net gain or improvement in 
target compensation areas. 
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6.3 Technical aspects and constraints 

Technical aspects and constraints in this assessment refers to the risks associated with the 

technicalities in developing an offset which includes: 

➢ Some aspects of procedure in order to achieve an appropriate offset; 

➢ Some aspects of procurement and funding required to successfully implement the 

offset; 

➢ Technical aspects developing the offset with specific mention of: 

• Determining if the quantum of offset is achievable for each option; 

• The technical expertise required to rehabilitate wetlands;  

➢ The cost of designing and procuring the expertise to develop offsets; and 

• The availability of sufficient expertise to develop offsets wetlands (applicable in 

some instances). 

➢ Structures and funding of management and maintenance of offsets. 

 

The table below presents the findings of the SWOT analysis undertaken for technical risks. 

Table 32: SWOT Analysis: Technical aspects. 

OFFSET OPTION STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

Smithfield 1 ➢ Based on preliminary investigations and ground-
truthing, observations made of the site, 
opportunities for protection and rehabilitation of 
wetlands is considered straight forward and 
presents little technical risk.  

➢ Much of the area is utilised for commercial forestry which 
may restrict opportunities for rehabilitation and 
conservation of grassland areas;  

➢ Based on observations during ground-truthing, the 
implementation of an offset in this area may be 
technically complicated due to factors such as naturally 
erodible soils and ongoing anthropogenic disturbances; 
and 

➢ Very little is known about the three key faunal species of 
concern. Thus, the compensation initiatives around them 
have a significant possibility of being unsuccessful and 
thus the Biodiversity Offset and Compensation Initiative 
could be regarded as a failure, should this occur. 

Smithfield 2 ➢ Conservation and/or rehabilitation of 
watercourses in this vicinity provides the 
opportunity for improved delivery of direct and 
indirect benefits to the surrounding communities; 

➢ Based on preliminary investigations and ground-
truthing, opportunities for protection and 
rehabilitation of watercourses (wetland and 
riparian habitat) is considered straight forward 
and presents little technical risk; and 

➢ Extent of available riparian habitat for the 
Biodiversity Offset and Compensation Initiative 
can translate to increased habitat for 
Gnomeskelus fluvialis (Keeled Riverine 
Millipede). 

➢ Existing and planned future commercial agriculture 
activities by landowners may impede or restrict 
rehabilitation and maintenance of wetlands, grasslands 
and management of Blue Swallow nesting sites; and 

➢ Very little is known about the three key faunal species of 
concern. Thus, the compensation initiatives around them 
have a significant possibility of being unsuccessful and 
thus the Biodiversity Offset and Compensation Initiative 
could be regarded as a failure, should this occur. 

Smithfield 3 ➢ Based on preliminary investigations and ground-
truthing, opportunities for protection and 

➢ Existing and planned future commercial agriculture 
activities by landowners may impede or restrict 
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OFFSET OPTION STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

rehabilitation of wetlands is considered straight 
forward and presents little technical risk. 

rehabilitation and maintenance of wetlands, grasslands 
and management of Blue Swallow nesting sites; and 

➢ Very little is known about the three key faunal species of 
concern. Thus, the compensation initiatives around them 
have a significant possibility of being unsuccessful and 
thus the Biodiversity Offset and Compensation Initiative 
could be regarded as a failure, should this occur. 

Baynesfield ➢ Based on preliminary investigations and ground-
truthing, opportunities for protection and 
rehabilitation of wetlands is considered straight 
forward and presents little technical risk. The 
Baynesfield Estate Trust has agreed to the 
Biodiversity Offset and Compensation Initiative 
in principle. 
 

➢ Existing and planned future commercial agriculture 
activities by landowners may impede or restrict 
rehabilitation and maintenance of wetlands, grasslands 
and management of Blue Swallow nesting sites; and 

➢ Very little is known about the three key faunal species of 
concern. Thus, the compensation initiatives around them 
have a significant possibility of being unsuccessful and 
thus the Biodiversity Offset and Compensation Initiative 
could be regarded as a failure, should this occur. 

Financial 
contribution to 
existing facility 

➢ Potential Benefactors such as the Blue Swallow 
Stewardship Project have been identified, but 
not engaged with as yet; 

➢ Relatively easy to initiate with a Memorandum of 
Understanding developed and implementation 
plan and financial model developed; and 

➢ Conservation and intervention plans can be 
developed by competent site mangers at the 
alternate sites and be implemented.  

➢  Funding alone of another site is largely not considered to 
be an appropriate offset mechanism; 

➢ Mismanagement of funds and wasteful expenditure by 
the target offset site management leading to no net gain 
or improvement in biodiversity; 

➢ Rehabilitation interventions not being successful and not 
leading to a net improvement in wetland condition or an 
increase in conserved wetland resources;  

➢ It is possible that DWS / implementing Agent could no 
longer be held responsible for ensuring adequate 
management and hence a failed offset could arise; and 

➢ Existing and planned future commercial agriculture 
activities by landowners may impede or restrict 
rehabilitation and maintenance of wetlands, grasslands 
and management of Blue Swallow nesting sites; and 

➢ Very little is known about the three key faunal species of 
concern. Thus the compensation initiatives around them 
have a significant possibility of being unsuccessful and 
thus the Biodiversity Offset and Compensation Initiative 
could be regarded as a failure, should this occur. 

 
 

6.4 Funding aspects 

Funding aspects refers to financial risks associated with the offset, from conception, through 

design, initiation to implementation and operation. Some alternatives will have far higher 

capital or initial costs than others while some alternatives will have higher operational and 

Maintenance cost requirements. 

 

The table below presents the findings of the SWOT analysis undertaken for funding risks for 

the various recipient sites. 
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Table 33: SWOT Analysis: Funding aspects. 

OFFSET OPTION STRENGTHS AND OPPORTUNITIES WEAKNESSES AND THREATS 

Smithfield 1 ➢ The site is relatively close to the proposed 
Smithfield Dam development site, therefore 
certain costs can be optimised, e.g. storage of 
equipment, travel costs between storage sites 
and rehabilitation areas; 

➢ Potential rehabilitation areas are located on 
private land which falls within the Dargle 
Conservancy, thus it may be possible to enter 
into “in kind” agreements with participating 
landowners to provide services in return for 
labour to assist with rehabilitation activities; and 

➢ Bordered by existing protected areas, thus it may 
be feasible to enter into agreements with 
managing bodies to share expenses. 

➢ Wasteful expenditure if rehabilitated areas are not 
controlled post rehabilitation, overgrazing and 
overutilization and alien vegetation proliferation again 
occur. 

Smithfield 2 ➢ Potential for community upliftment projects 
relating to the rehabilitation activities, for 
example, the establishment of an onsite nursery 
could result in employment opportunities; and 

➢ In close proximity to proposed Smithfield Dam 
development site therefore some costs (e.g. 
storage) can be optimised. 

➢ Access is restricted within this area due to lack of roads 
infrastructure – construction of roads could inflate costs 
associated with the Biodiversity Offset and 
Compensation Initiative. 

Smithfield 3 ➢ Working for Wetlands are already active in this 
area, and stewardship programmes are in place, 
thus potential for interdepartmental co-operation 
and/or formation of partnerships with these 
organisations to share expenditure exists. 

➢ Due to distance from the proposed Smithfield Dam site, 
it would be necessary to establish new contractor 
laydown areas.  

Baynesfield ➢ Potential for entering into a stewardship project 
with the Baynesfield Estate Trust, Mondi and 
other neighbouring landowners, thereby 
reducing direct costs to the proponent; and 

➢ Potential to enter into “in kind” agreements with 
landowners in this land parcel, thus reducing 
direct financial expenditure. 

➢ Entering into in kind” agreements may be a procedural 
risk in terms of the various financial management Acts 
and/or proponent’s internal supply chain management 
policies. 

Financial 
contribution to 
existing facility 

➢ Potential benefactors such as the EWT, Working 
for Water and Working for Wetlands have been 
identified; and 

➢ Relatively easy to initiate with a Memorandum of 
Understanding developed and implementation 
plan and financial model developed. 

➢ Problems with agreement on the quantum of financial 
contribution to compensate for loss on both an initial 
capital level as well as for ongoing management and 
maintenance; and 

➢ Mismanagement of funds and wasteful expenditure by 
the target offset site management leading to no net gain 
or improvement in target wetlands. 

 
 

6.5 Watercourse ecological opportunities 

In addition to the obvious ecological benefits of the proposed watercourse offsets (e.g. 

improvement of water quality through restoration of natural vegetation and the reduction of 

sediment inputs through erosion control), several other opportunities may arise as a result of 

the offset. These include, but are by no means limited to, the following: 

➢ Increased habitat availability for wetland-dependent fauna: in addition to specific 

species which were considered as part of this study, species such as the Critically 

Endangered Wattled Crane (Bugeranus carunculatus) are known to occur within the 

vicinity of the Smithfield 3 recipient site (as observed during the site assessment in 
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March 2018). Improvement of the overall ecological integrity of wetland systems in the 

proposed recipient sites increases the potential for establishing new breeding 

populations of such threatened species; 

➢ Increased opportunities for tourism as the overall ecological condition of the 

watercourses is improved through rehabilitation, activities such as fishing and boating 

may become more appealing. This in turn may lead to increased economic 

opportunities for the local communities;  

➢ Creation of additional wetland areas around the spillway of the proposed Langa 

Balancing Dam is deemed possible and can create additional wetland habitat, thus 

contributing towards increased wetland biodiversity and maintenance of ecosystem 

processes; 

➢ Removal of extensive stands of A. mearnsii: this is considered a critical aspect of the 

rehabilitation activities (please refer to Sections 11.1.7, 11.2.3 and 11.3.2). There is, 

however, likely to be significant volumes of organic waste matter as a result of the 

clearing exercise, which could be utilised by the local communities for domestic 

purposes such as firewood or fencing. 

 

6.6 Terrestrial ecological opportunities 

In addition to the clear ecological benefits of the proposed CBA offsets (e.g. improvement of 

the present ecological state of the grassland through restoration of natural vegetation and the 

management of burning and grazing programs), several other opportunities may arise as a 

result of the offset. These include, but are by no means limited to, the following: 

➢ Increased tourism opportunities when the ecological condition of the grasslands are 

improved to such an extent that areas with a high diversity of plants can be demarcated 

as Wildflower Reserves. This in turn may lead to increased economic opportunities for 

the local communities; 

➢ Increased habitat availability for grassland-dependent fauna: in addition to specific 

species which were considered as part of this study, species such as Ourebia ourebi 

are known to occur within the vicinity of the Baynesfield recipient site (please refer to 

Table 5). Improvement of the overall ecological integrity of grassland areas in the 

proposed recipient sites increases the potential for establishing new breeding 

populations of such threatened species; 

➢ Removal of extensive stands of Acacia mearnsii is considered a critical aspect of the 

rehabilitation activities. There is however likely to be significant volumes of organic 

waste matter as a result of the clearing exercise, which could be utilised by the local 
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communities for domestic purposes such as firewood or fencing. Local communities 

will also be empowered with skills to effectively control alien and invasive plant species; 

➢ Uncontrolled grazing practices are widespread in the community surrounding the 

proposed Smithfield Dam. Such practices are likely to continue and extend into areas 

currently unaffected by grazing, as grazing land is lost due to inundation. Whilst this is 

not feasible to prevent altogether, opportunity exists for the education of local 

communities in the practice of sustainable grazing, particularly around wetland areas. 

Whilst floral species composition in wetlands is generally fairly resistant to the impacts 

of grazing, the impacts of trampling by livestock is of greater concern as this leads to 

erosion (SANBI, 2014). Thus, it is recommended that any areas of the wetlands which 

are accessed by livestock are continuously monitored for erosion, and that where 

necessary, eroded areas are rehabilitated and managed pro-actively to prevent the 

need for expensive rehabilitation in future. There is a need for Grazing Education 

Schools, with focus and operating in rural communities as to educate them in the 

importance of carrying capacity of the veld; and 

➢ The opportunity for funding of cattle fence (or several fences) to aid with grazing 

management. This must be done with collaboration of the local community. 

 

6.7 Species Specific Opportunities 

With the loss of habitat for the identified species of conservation concern several opportunities 

to compensate for the habitat loss (e.g. create additional breeding habitat for Hirundo 

atrocaerulea [Blue swallow] by artificially digging holes, clearing of alien and invasive plant 

species within riparian forest areas to increase preferred habitat for Gnomeskelus fluvialis 

[Riverine Keeled Millipede] and cultivating and replanting Protea caffra at a ratio of 30:1 for 

individual plants lost which is the main food source for Capys penningtoni [Pennington's 

Protea Butterfly]), several other opportunities may arise as a result of the compensation. 

These include, but are by no means limited to, the following: 

➢ The opportunity for funding to be made available to purchase land that is currently not 

protected, but where the grassland is in pristine condition and the area is known to be 

used by protected species. One such area is at Nottingham Road, where the farm is 

used by floating flock of Bugeranus carunculatus (Wattled Cranes). When such land is 

purchased it can be given to EKZNW to manage the area in accordance with 

established protocols; 

➢ Expand existing stewardship programs to incorporate the affected areas where the 

proposed compensation initiatives will take place. Funding to be made available to aid 

in the implementation of such programs; and 
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➢ The project will allow for further research and monitoring of the species of concern 

which will contribute to the knowledge of the ecology of these species but also the 

general ecology of the area.  

 

6.8 Synthesis and Discussion 

Taking into consideration the final offset requirements as discussed in Sections 4.2 and 9.3 of 

this report it is clear that all four (4) proposed recipient sites are required if the offset targets 

are to be met. Furthermore, whilst various guidelines (DEA, 2017; Macfarlane et al, 2016) 

advice that offsets should preferably be within a single area, this is not practical for a 

development of this extent. It is the opinion of the biodiversity offset specialist that whilst there 

are risks associated with each of the four proposed recipient sites, these risks (or similar) are 

likely to be inherent within the context of any given offset initiative, and that the approach 

presented here increases the potential for success as the offset is not reliant on a single farm 

portion or landowner. In addition, particularly within the Smithfield 3 recipient site, Non-

Governmental Organisations (NGOs) such as Birdlife South Africa and government 

departments such as Working for Wetlands are already active, thus increasing the potential 

for the proponent to partner with such organisations to implement a well-rounded, holistic 

offset programme.    

 

Key risks include the following: 

➢ Very little is known about the three key faunal species of concern (Blue Swallow, 

Riverine Keeled Millipede and Pennington’s Protea Butterfly). Thus, the compensation 

initiatives around them have a significant possibility of being unsuccessful and thus the 

Biodiversity Offset and Compensation Initiative could be regarded as a failure, should 

this occur;  

➢ Many of the land portions in this area are subject to land claims and thus there is 

significant risk that any implemented offset could be nullified if land is transferred to 

claimants. In future engagements with the Department of Rural Development and Land 

Redistribution it is hoped that this can be clarified;  

➢ Privately owned land – obtaining final agreement from landowners may be a challenge 

It is likely that land owners will stipulate that no offset requirements may negatively 

impact on existing or future sustainable commercial activities on each property;  

➢ Based on observations during ground-truthing, the implementation of an offset in this 

area may be technically complicated due to factors such as naturally erodible soils and 

ongoing anthropogenic disturbances; and 
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➢ Mismanagement of funds and wasteful expenditure by the target offset site 

management leading to no net gain or improvement in biodiversity. 

 

6.9 Risk Mitigation 

Mitigation of risks associated with the intended offset should be managed in line with key 

concepts outlined by the Department and Environmental Affairs, as outlined by the mitigation 

hierarchy (DEA, 2013). On this basis and during the planning for the implementation of a risk 

assessment it is considered essential to, in order of priority, manage risks as follows: 

➢ First, the offset planning should try to avoid or prevent the risks which have been 

identified, which would lead to the failure of the successful implementation of the 

biodiversity offset. This is done by ensuring that the unknown factors which could lead 

to failure are reduced through the use of proven technologies and prevent cumulative 

impacts on other aspects of ecology such as terrestrial biodiversity impacts;  

➢ Secondly if the above-mentioned mitigation options have been exhausted, every effort 

should be made to reduce the risks identified. In the context of offsetting this can be 

achieved by ensuring that sound planning of the implementation process is 

undertaken; and 

➢ Residual risks need to be managed and addressed in the offset implementation plan 

in order to reduce the risk. 

 

The risks identified are discussed in light of the above approach in the table below. 

Table 34: Risk mitigation options for each risk aspect. 

Risk Aspect Risk Mitigation 

Procedural Risks This risk is best mitigated by ensuring that extensive engagement with the relevant 
stakeholders, in particular Provincial authorities such as Ezemvelo KZN Wildlife, landowners 
and the surrounding communities, takes place. Furthermore, it is deemed essential that 
procedural risks in terms of environmental and water use permitting be managed by means of 
ensuring that the Biodiversity Offset and Compensation Initiative is technically sound and that 
the outcome of the offset can be achieved with the least impacts on all resources including 
watercourses, threatened grasslands, Species of Conservation Concern and socio-cultural 
resources and ecoservices.  
Additionally, the properties utilised as part of the Biodiversity Offset and Compensation Initiative 
must be sterilised from future high-impact activities such as mining, although low-impact 
developments such as cogent, well-designed tourism developments, for example, bird hides 
may potentially be authorised. 

Procurement Risks The primary risk associated with procurement is the financial implications of purchasing 
significant portions of land on which to implement the proposed offset; however, the purchase 
of land is not considered a necessity – or practicable - in the context of this Biodiversity Offset 
and Compensation Initiative. In order to mitigate this risk, it is suggested that various 
partnerships – such as Stewardship Programmes managed by landowners – be implemented.    
Furthermore, it must be ensured that well executed and accountable auditing, both from a 
technical and a financial point of view takes place. 
Procurement risks can also refer to procurement of equipment and services, and in this regard, 
the Public Finance Management Act, 1999 (Act 1 of 1999) must be complied with. 
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Risk Aspect Risk Mitigation 

Technical Risks This risk must be managed by utilising existing technologies with a proven track record. In this 
regard rehabilitation of freshwater resources to meet offset targets by means of increasing 
hectare equivalents is considered the most appropriate mechanism for risk avoidance. Through 
careful planning the risks of failure in increasing hectare equivalents can be reduced to very 
low levels.  

Funding Risks Funding risks can be reduced by reducing the quantum required to implement the offset. One 
of the key costs in initiating the offset is land cost. Therefore, it is recommended that as far as 
feasible, interdepartmental partnerships, biodiversity stewardship programmes, Public Private 
Partnerships with relevant NGOs and so on, be developed and entered into, in order to minimise 
the financial risk associated with a sole income revenue.  

 WATERCOURSE OFFSET RECIPIENT SITES 

ASSESSMENT  

During a field assessment undertaken in March 2018, key areas were selected for ground-

truthing and the extent and ecological condition of the identified freshwater resources within 

the identified target recipient areas was assessed to determine the suitability of the freshwater 

resources to meet the offset requirements. This information was utilised to determine the 

available biodiversity areas, with specific mention of CBAs, wetland functional hectare 

equivalents and ecosystem conservation hectare equivalents (please refer to Appendices D 

and E for details regarding the method of assessment and the full results thereof).  

 

The freshwater resources within the four target recipient sites were assessed on a systems 

level, and were found to be in moderately modified condition, although of high to very high 

Ecological Importance and Sensitivity despite the decreased ecological integrity. The results 

of the assessment are summarised in the table below: 

Table 35: Summary of the results of the assessments of the various freshwater resources 
within the target recipient sites.  

Target recipient site PES Ecoservices EIS REC 

Smithfield 1 C Intermediate High B/C 

Smithfield 2  C Moderately High High B/C 

Smithfield 3 C Moderately High Very High B/C 

Baynesfield C Moderately High  Very High B/C 

 

Impacts on the various systems include construction of drainage channels, instream 

infrastructure (weirs, roads, bridge piers), erosion and bank incision and proliferation of alien 

vegetation, particularly wattle (Acacia spp.) and Solanum mauritanium. The intensity and 

magnitude of these impacts varies between systems however it is the opinion of ecologist that 

these impacts can be appropriately rehabilitated and managed to improve the overall 

functioning and ecological integrity of the systems, thus contributing towards the achievement 
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of the goals and objectives of the Biodiversity Offset and Compensation Initiative. Please refer 

to Section 11 for further detail of the rehabilitation and management measures. 

In addition to the areas identified for the Wetland Offset and Compensation Initiative a “like for 

like” Riparian Zone Offset and Compensation Initiative was developed. Riparian areas have 

been identified in three areas adjacent to the Smithfield Dam for rehabilitation at three strategic 

points around the dam. Refer to the figure below.  
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Figure 31: The proposed riparian zone offset target areas, in relation to the Smithfield Dam full supply level. 
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These areas can be summarised as follows: 

➢ A length of the uMkhomazi River of 9 km downstream of the proposed dam wall; 

➢ A length of 3 km on a tributary of the Umkhomazi River to the south of and entering 

the proposed dam; and 

➢ A length of the uMkhomazi River of 4.5 km upstream of the full supply level of the dam.  

 

The above intervention is in line with the requirements defined by the Department of Water 

and Sanitation - Sub-Directorate: Instream Water Use (Mr. P. Ackerman Pers. comm. 2017) 

where the upstream and downstream ecology of the river is rehabilitated.  

 

This initiative serves the additional purpose of as best possible ensuring that on a like for like 

basis riparian areas are conserved and that the area nearest to the Lundy’s Hill population of 

Gnomeskelus fluvialis, that will not be affected by the proposed dam, will be rehabilitated and 

managed for the life of the dam.  

 TERRESTRIAL CBA OFFSET RECIPIENT SITES 

ASSESSMENT 

A site visit was undertaken in March 2018 during which the presence of CBA grasslands were 

noted within the target recipient sites. Factors affecting the integrity of the CBA were recorded 

e.g. alien and invasive vegetation and overgrazed areas within these areas. Based on these 

observations the present ecological state of the CBA’s and grasslands within the study could 

be determined and the suitability of the grasslands to meet the offset requirements assessed. 

Furthermore, the proposed mitigatory measures were identified to aid in grassland 

management to improve the present ecological state of the CBA.  

 

The majority of the grassland areas present within the recipient sites were intact, but areas 

within the communal tribal lands have shown indication of over grazing and burning of the 

area. Rehabilitation measures will include bur not limited to possible fencing off areas, 

custodian programs to guide and assist with good grazing and burning practices, alien 

vegetation control and re-vegetation with indigenous species.  

 

Following the assessment of the CBA and grassland areas, it is the opinion of the ecologist 

that rehabilitation and conservation initiatives of the CBA and grassland areas will adequately 

meet the requirements of the Biodiversity Offset and Compensation Initiative. The habitat and 

ecological functioning of these areas can be improved, in turn providing a valuable resource 
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in terms of both ecological service provision and direct benefits to the surrounding 

communities. Please refer to Appendix J for the full details of the CBA site assessment. 

 SPECIES SPECIFIC COMPENSATION IDENTIFICATION 

AND ASSESSMENT 

Consideration was given to the need and desirability of the proposed uMkhomazi Water 

Project during the early stages of the EIA study, and it was determined that the construction 

and subsequent operation of the proposed Smithfield Dam and related infrastructure will have 

significant socio-economic benefits to the communities served by the dam. Therefore, whilst 

it is acknowledged that the project will have a ‘very high’ impact on biodiversity (in particular 

CBAs and three faunal species of critical conservation concern) and wetlands within the 

project footprint area, such impacts must be considered in the context of the need for 

sustainable development and the responsibility of the proponent to provide adequate water 

supplies to the affected areas.  

 

Given the above, this project can potentially be considered fatally flawed from a biodiversity 

perspective, although with the consideration of an alternative layout (i.e. discarding of the 

Balancing Dams, Layout Alternative B), the perceived impact significance is greatly reduced. 

However, the project needs to be considered in national interest for justifiable social or 

economic reasons. Therefore, compensation for the loss of biodiversity must be undertaken.  

 

Compensation initiatives were identified to compensate for the loss of the identified faunal 

SCC that will be affected by the proposed Smithfield Dam, Spoil Sites and tunnel outlet. These 

are detailed in the sections below. 

 

9.1 Hirundo atrocaerulea (Blue Swallow) 

9.1.1 Problem Statement 

The Blue Swallow (Hirundo atrocaerulea) is listed as ‘Critically Endangered’ as a result of the 

loss of viable and important habitat due to agricultural activities and habitat transformation. 

There are only an estimated 30-40 known breeding pairs remaining within the areas 

associated with the uWMP-1 project area, with limited alternative habitats and known 

populations within the southern KwaZulu-Natal region. According to Athol Marchant11 (District 

 

11 Refer to Appendix L.  
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Ecologist, EKZNW; Pers. Com 2018) the number of breeding pairs of Blue Swallow may even 

be as few as 24 pairs, all located within KZN. 

 

9.1.2 Background information 

The Blue Swallow (Hirundo atrocaerulea) is listed as ‘Critically Endangered’ in the latest Red 

Data Book covering the birds of South Africa, Lesotho and Swaziland (Taylor et al. 2015) and 

its global conservation status is considered ‘Vulnerable’ (BirdLife International 2018). This 

species has undergone a catastrophic decrease in South Africa in recent times. It is now one 

of the ten most threatened species on the South African mainland. It once occurred in Limpopo 

and Mpumalanga Provinces but now appears either extinct in these provinces or close to it. It 

has also entirely disappeared from the northern and central parts of its range in KwaZulu-

Natal. The population persisting in southern KwaZulu-Natal, which includes the birds present 

in the project area, is the last, or at least the last significant, remaining population in South 

Africa. This population is estimated at only about 30-40 breeding pairs. The greatest threat 

that has operated to reduce Blue Swallow populations in South Africa has been the destruction 

and degradation of its grassland habitat brought about mainly by commercial afforestation, 

agriculture and dense human settlement. 

9.1.3 Findings of Specialist studies 

David Allan was requested to provide a bridging study for the proposed Smithfield Dam and 

the Langa, Mbangweni and Baynesfield Balancing Dams (Allan, 2018). This aim of this study 

was to provide additional information on this species, building on from the initial study 

conducted by WildSkies Ecological Services (2015). The results from this study are 

summarised below. 

 

Smithfield Dam and associated pipeline and tunnel corridors (Western Portion of the 

uWMP-1): 

➢ The proposed pipeline is situated away from any Blue Swallow breeding sites and 

tunnel construction is unlikely to have any negative impact on these breeding areas; 

➢ The Smithfield Dam walls are situated away from any Blue Swallow breeding sites and 

the construction of the dam walls are unlikely to have any negative impact on these 

breeding areas; 

 

Athol Marchant EKZNW 
EZEMVELO KZN WILDLIFE 
District Ecologist Ukhahlamba 

T: 033 2391513  
C: 084 682 7635 
E: athol.marchant@kznwildlife.com 
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➢ The Mount Shannon Blue Swallow breeding areas are particularly distant from the 

project footprint and are unlikely to be negatively affected by any project components; 

➢ All project components are situated beyond the 1.5 km buffer zone from Blue Swallow 

breeding habitat at Impendle Nature Reserve (relevant to the stipulation of Evans & 

Bouwman 2010); and 

➢ Some project components, i.e. all or some of the R617 road deviations, the gravel road 

and the uppermost extent of the inundation area of Smithfield Dam, lie within the 4 km 

buffer zone. It is important to note, however, that the habitat in these areas, i.e. the 

low-lying regions along the uMkhomazi River, do not comprise mistbelt Blue Swallow 

breeding and foraging habitat (Figure 32). 

 

Figure 32: The boundaries of the 1.5 km (red lines) and 4 km (yellow lines) buffer zones 
around the Blue Swallow nesting localities at Smithfield. Also shown are the three road 
options associated with the Smithfield dam. 

 

Baynesfield and Trewirgie (Eastern Portion of the uWMP-1): 

➢ A total of 147 holes were located within this portion of the project area. Of those holes, 

97 were located on Baynesfield and 50 on Trewirgie. A total of 114 of these holes were 

antbear burrows (69 on Baynesfield and 45 on Trewirgie), 29 were sinkholes (28 on 
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Baynesfield and one on Trewirgie) and four were artificial holes (all on Trewirgie). All 

these holes present themselves as possible nest building sites for Blue Swallows; 

➢ Of the holes located, a total of 67% were categorized as being suitable to highly suitable 

for breeding (61% at Baynesfield and 79% at Trewirgie); and 

➢ During the assessment, six nests were located. Of these six nests, nesting adults were 

observed at 4 of these, whilst at the remaining 2 only the remnants of old nests were 

observed. 

 

Taking into consideration the recommendation by Wakelin & Hill (2007) that “The status quo 

of the primary grasslands, within a 4 km radius of all Blue Swallow nests sites, must be 

protected and maintained” and Evans & Bouwman (2010) that “In order to conserve this 

threatened species, habitat transformation (excluding rehabilitation) should not be allowed 

within an absolute minimum of 1.5 km radius of a Blue Swallow nest”, it has been found that: 

➢ Both Langa and Mbangweni Balancing Dams lie entirely within the 1.5 km buffer zone 

around the outer boundaries of the main Blue Swallow breeding habitat patches, 

supporting Nesting Localities 1, 2 and 3 relevant to the locations of the three Balancing 

Dam options (Figure 33);  

➢ Baynesfield Balancing Dam option essentially remains outside the 1.5 km buffer relevant 

to any habitat modification as well as the 4 km buffer relevant to the transformation of 

primary grassland; and 

➢ The proposed spoil sites (Layout Alternative B) are situated within the 1.5km buffer zone 

around the outer boundaries of the main Blue Swallow breeding habitat patches. 
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Figure 33: The boundaries of the 1.5 km (red lines) and 4 km (yellow lines) buffer zones 
around the three Blue Swallow nesting localities at Baynesfield.  

 

However, the possible discarding of the Langa and Mbangweni Balancing Dams (Layout 

Alternative A) and utilisation of the proposed Spoil Sites (Layout Alternative B) significantly 

reduces encroachment into the available Blue Swallow Habitat, as depicted in the figure 

below. According to Allen (2019), Spoil Site 2 is the least preferred site, since it “supports 

relatively extensive areas of indigenous forest trees and scrub, as well as natural grassland, 

and has a large extent of natural grassland immediately surrounding the site”. Further 

refinement of the footprint area of spoiling within Sites 1 and 3 to exclude the adjacent 

grasslands, and the discarding of Site 2 subsequent to the initial specialist studies, will further 

reduce the impact on available Blue Swallow habitat in these areas. 



SAS 217174 December 2019

 

 

132 

 

Figure 34: Available Blue Swallow habitat (as delineated by Allen, 2018) in relation to the proposed spoil sites and associated infrastructure.
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9.1.4 Synthesis and Compensation Analyses and Compensation Criteria  

The aforementioned study was used in conjunction with the desktop background information 

for the proposed recipient sites to highlight preferred habitat areas for the Blue Swallow 

(Hirundo atrocaerulea). A field assessment was undertaken by Scientific Aquatic Services in 

March 2018 to verify the condition of the preferred mistbelt grassland habitat areas. Results 

from the investigations and studies undertaken concluded that the Langa and Mbangweni 

Balancing Dam options should be considered as fatally flawed based on the level of habitat 

destruction and proximity to known nesting sites. In regard to the latter, the Baynesfield 

Balancing Dam option is an acceptable alternative from an avifaunal perspective. The fatal 

flaws inherent to both the Langa and Mbangweni Balancing Dams cannot be mitigated as they 

involve permanent destruction of irreplaceable critical habitat, nor would any offset approach 

seem appropriate for the same reason.  

 

However, discarding of the Balancing Dam altogether would result in considerable reduction 

of the impact on Blue Swallow habitat. The proposed Spoil Site 4 may potentially result in the 

loss of approximately 8.4ha of foraging habitat for Blue Swallows; however, no direct loss of 

Blue Swallow breeding habitat is anticipated as a result of the spoil sites. Thus, the losses 

associated with the proposed spoil sites are significantly reduced in comparison to those 

associated with the proposed Balancing Dam. Therefore,  since the proponent indicated during 

December 2019 (Pers. Comm., K. Bester, Department of Water and Sanitation) that the 

proposed Balancing Dam is very likely to be discarded in favour of utilising the spoil sites, the 

compensation budgets presented in this report focus only on Layout Alternative B, i.e. the 

spoil sites. 

 

9.2 Capys penningtoni (Pennington’s Protea Butterfly) 

Capys penningtoni (Pennington’s Protea Butterfly) was only formally described when it was 

collected near Elandskop in 1940 along the mountains of the “little berg” from Elandskop to 

Bulwer and northeast to Loteni and Inhlozane Mountain near Dargle. C. penningtoni is known 

to occur in fewer than 10 localities in the Southern Drakensberg foothills. According to the 

Animal Demography unit LepiMAP database, the last C. penningtoni recording was in 1993 in 

the western part of KwaZulu-Natal. C. penningtoni is one of the three endemic species to 

South Africa and restricted to the KZN Moist Grassland containing Protea caffra (Pachnoda, 

2018). Searches for evidence of the butterfly on the Nkawini Mountain in subsequent years 

revealed a single adult female in 2015 and one adult male on 29 September 2016, but none 

in 2017. Two buds with the characteristic exit hole chewed by the larvae of the butterfly were 
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noticed on P. caffra in Marwaqa Nature Reserve on 19 September 2017 (A. Armstrong - 

African Butterfly News, Addition November / December 2017-6). C. penningtoni is one of the 

three endemic species to South Africa and restricted to the KZN Moist Grassland containing 

Protea caffra (Pachnoda, 2018). 

9.2.1 Background information 

C. penningtoni has a very specific habitat distribution, namely the Kwazulu-Natal Moist 

Grasslands located within the Drakensberg foothills between 900 and 1900 m.a.s.l. C. 

penningtoni is closely associated with their larval host plant, Protea caffra (Pachnoda, 2018). 

This species is found among trees of P. caffra or P. simplex. Eggs are laid singly on Protea 

buds. The larvae burrow on the base of the flower heads to develop to pupate (Henning et al., 

2009).  

C. penningtoni is endemic to South Africa and listed as Endangered B1ab (i, ii, iii) +2ab (i, ii, 

iii) given its small area of occupancy and the continual decline of habitat within its area of 

occupancy (Mecenero et al., 2013). This taxon is very localised despite the plant food being 

widespread. Habitat destruction of one the greatest threats due to inappropriate overgrazing 

regimes resulting in an increase of tall coarse grass species. This in turn increases the fuel 

load of graminoid cover beneath the Protea stands, rendering in vulnerable uncontrolled fires.  

9.2.2 Findings of Specialist studies 

Pachnoda Consulting cc was requested to provide an invertebrate assessment report for the 

proposed Smithfield dam on the uMkhomazi River, near Bulwer, KwaZulu-Natal. The study 

focused on the potential occurrence of C. penningtoni along suitable habitat within the full 

supply level of the proposed dam and the R617 road diversion.  

According to Pachnoda; (2018), C. penningtoni was not observed during the field assessment 

in November 2017. It was however noted that the probability of this species occurring within 

the higher-lying areas north of the road is very high due to the presence of Protea caffra 

stands, where these Protea stands are cumulatively inter-linked with each other for habitat 

and food availability.   

In addition, the floristic richness and ecological quality of the montane grassland is correlated 

with altitude. At higher altitude the slope increases and grazing pressure on these graminoid 

areas are less severe. This provides suitable foraging habitat for these and other butterfly 

species. 

Buffer zones were applied to the Protea stands and were subsequently modified and 

calibrated according to transformed habitat and/or habitat rendered as unsuitable for C. 

penningtoni to occupy. Buffer zones are intended to protect sensitive features from 
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disturbances. Considering that KwaZulu-Natal has no prescribed buffer zones, the buffer zone 

widths as prescribed by the Gauteng Department of Agriculture and Rural Development 

(GDARD) were applied to the current study. According to the GDARD sensitivity mapping 

rules (GDARD, 2014), a buffer of 400 m is required and was allocated from the edge of the 

Protea stands. Figure 19 illustrates the position of potential breeding habitat within Smithfield 

dam. 

 

Figure 35: A map illustrating the spatial position of potential breeding habitat (Protea caffra 
stands) for Capys penningtoni on the study area. A 400 m buffer zone is included and 
modified where it occurs with habitat that is either transformed or unsuitable for 
occupancy. 

 

9.2.3 Synthesis and Compensation Analyses and Compensation Criteria  

During the study it was noted that the inundation and first impoundment could potentially result 

in the loss of Protea caffra stands. Excessive inundation and moisture over time could result 

in the inundation and die-back of individual Protea caffra trees. The probability of inundation 

of stands on the eastern part (Figure 20) is definite since these occur within the full supply 

level of the dam. However, the number of trees associated with these stands are low (c. only 

a few individuals). 
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Figure 36: A map illustrating the spatial position of Protea stands on the eastern parts of 
the study site corresponding to the full supply level of the proposed dam. 

Pachnoda Consulting (2018) recommended after their field assessment and investigation that: 

➢ A monitoring protocol be implemented to control the water levels of the dam in such a 

way to not exceed the full supply level; 

➢ Replacement of lost Protea species either through purchased species or seed 

harvesting and/or cuttings from individuals that will be lost. Seed harvesting seed 

harvesting and/or cuttings would be the preferred method of sourcing to maintain the 

genetic integrity of the Protea population; and 

➢ Procure and distribute funds to assist with local (on site), as well as regional monitoring 

of Capys penningtoni as currently undertaken by staff of Ezemvelo KZN Wildlife. 

Monitoring should include other known localities of C. penningtoni and should include 

a geographic area that encompasses the entire known extent of occurrence of C. 

penningtoni. Monitoring should aim to estimate the population size of C. penningtoni 

as well as the size of the sub-population occurring within the project area. Monitoring 

is necessary to gain information on the ecological requirements of C. penningtoni and 

to apply adaptive management to veld and grazing regimes in the area; and 
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9.3 Gnomeskelus fluvialis (Riverine Keeled Millipede) 

9.3.1 Problem Statement 

Information on Gnomeskelus fluvialis (Riverine Keeled Millipede) is scant. Virtually nothing is 

known about the ecology and habitat requirements of G. fluvialis, except that it is assumed to 

occur in close proximity to riparian zones rivers or streams (sensu "fluvialis") (Pachnoda, 

2018). 

9.3.2 Background information 

The distribution range of G. fluvialis is poorly known and it is currently known from only two 

historical localities: Lundy's Hill along the uMkhomazi River (where it was collected by R. F. 

Lawrence in November 1957, approximately 27.4 km east of Bulwer) and Deepdale. The 

species is thus only known from the uMkhomazi River catchment and is endemic to KwaZulu-

Natal. According to Pachnoda (2018) it has not been collected since 1959. 

9.3.3 Findings of Specialist studies 

Pachnoda Consulting cc was requested to provide an invertebrate assessment report for the 

proposed Smithfield Dam on the uMkhomazi River, near Bulwer, KwaZulu-Natal. The study 

focused on the potential occurrence of G. fluvialis along suitable habitat within the full supply 

level of the proposed dam and the R617 road deviation.  

 

According to Pachnoda; (2018) G. fluvialis was not observed on the study area even during 

intensive searching in a variety of habitat types. However, the occurrence of G. fluvialis is 

regarded as probable (low confidence) in the study area since:  

➢ It is known to occur in the vicinity of the proposed development based on historical 

records (c. 1959);  

➢ Potential suitable habitat is present along the uMkhomazi River; and  

➢ It may naturally occur in low abundances or is naturally rare within its distribution range. 

 

Based on the above arguments, it is possible that this species is either easily overlooked 

and/or highly specialised and thus it may have already declined owing to habitat degradation 

and inappropriate grazing regimes. 

 

In order to compare riparian habitats within the study area with each other considering high 

apparent probability to provide habitat for G. fluvialis, those habitats with high abundances of 

polydesmoid millipedes (in particular habitat types with high abundances of Gnomeskelus 

spp.) were regarded as important. Most of these habitat types have western or southern 
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aspects on slopes that range from steep to moderate. In addition, keeled millipedes are 

invariably absent or rare in habitat types that are accessible to cattle (owing to trampling and 

soil compaction) or in habitat type with clayey soils with a high base status. 

 

According to Figure 21 it is evident that the most important habitat units with a high probability 

to sustain moderate to high numbers of polydesmoid millipedes occur near:  

➢ Deepdale (not part of the full supply level);  

➢ Near the bridge where the R617 crosses a tributary of the uMkhomazi River; and  

➢ In forest types with a steep slope on southern aspects.  

 

 

Figure 37: Relative abundance (per sampling effort) of polydesmoid millipedes sampled in a 
variety of habitat types along the uMkhomazi River. Habitat types sustaining moderate to 
high numbers of millipedes provide potential habitat for G. fluvialis.  
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9.3.4 Synthesis and Compensation Analyses and Compensation Criteria  

The aforementioned study was used in conjunction with the desktop background information 

for the proposed recipient sites to highlight preferred habitat areas for the Gnomeskelus 

fluvialis. A field assessment was undertaken by Scientific Aquatic Services in March 2018 to 

verify the condition of the preferred riparian forest habitat areas. Results from the field 

assessment concluded that the appropriate riparian vegetation forest conditions were still 

present in the area and notably downstream of the proposed Smithfield dam wall, but alien 

and invasive plant proliferation is present within these areas. 

 

Pachnoda (2018) recommended that habitat types conforming to the above habitat structure 

form part of the proposed Biodiversity Offset and Compensation Initiative process for the 

Smithfield Dam. It was further recommended that it be investigated to determine whether the 

extension of the Impendle Nature Reserve boundaries southwards to the full supply level of 

the dam immediately north of the uMkhomazi River to increase the protection of the riparian 

forest habitat. 

 

Protection of the preferred habitat for G. fluvialis will be implemented. This will be achieved 

with the help of existing programs such as Working for Water Program that will assist in 

clearing AIP simultaneously increasing work opportunities for the local community. 

Conservation areas should be demarcated in areas where high abundances of Gnomeskelus 

spp. are present as identified in Figure 21.  

 

Millipedes and molluscs are potential candidates for relocation because of their high levels of 

endemism and linked to this their conservation status, but also because their low mobility 

means that they are more likely to remain in a new habitat provided it is able to support 

populations of the target species. Many millipede and mollusc species are relatively long lived, 

which means that relocation could make a contribution to sustaining population numbers even 

if habitat is lost. 

 

According to Hammer (2017) the lack of scientific studies on relocation of millipedes and 

molluscs is probably because this is not perceived by conservation biologists as a beneficial 

activity in terms of biodiversity conservation – i.e. the habitat is still lost and the area of 

occupancy of endemic / threatened species is still reduced, even if the population size is 

maintained. This means that the threat status is not reduced by moving individuals from one 

area to another. However, as populations decline with the loss of habitat through increasing 
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development, relocation may become the only option for terrestrial invertebrate species of 

conservation concern. 

 

Funds will be made available to assist with synecological and autecological studies/research 

of G. fluvialis at a tertiary (e.g. universities) or statutory level (in liaison with Ezemvelo KZN 

Wildlife). Funding will also be made available for the taxonomic revision and the phylogenic 

relationship of Polydesmoid millipedes, with special mention of the genus Gnomeskelus.  

 

 BIODIVERSITY OFFSET AND COMPENSATION 

INITIATIVE ASSESSMENT OF AVAILABILITY AND 

ADEQUACY OF ACHIEVED TARGETS 

Within the four (4) main target areas various farms were identified as potentially suitable offset 

sites. As far as feasibly possible contact details for the various landowners were obtained from 

Nemai Consulting, during the field work and as referrals from other landowners. All the 

identified landowners were contacted telephonically and informed about the proposed wetland 

and biodiversity offset requirements, the concept of the stewardship initiative to be set up with 

the DWS and informed that their property had been identified as a potential site. All telephonic 

conversations were followed up with an email which contained the following information: 

4. The Background Information Document (BID), which included information on: 

a. Basic Background on the need for the Smithfield Dam; 

b. The EIA and WULA Process being undertaken by NEMAI Consulting (Pty) Ltd; 

c. Offset Requirements: 

d. Summary of Phase 2 of the Watercourse and Biodiversity study; and 

e. Contact details for SAS as well as NEMAI Consulting (Pty) Ltd. 

5. Additional maps indicating identified wetlands and terrestrial CBAs of the target area 

within which their property is located; 

6. A summary of possible benefits that could arise from the stewardship agreement.  

Landowners were requested to confirm whether or not they would be interested in future 

engagement regarding such a stewardship. All responses were documented in the Landowner 

Engagement Report (Appendix M).  

 

As previously discussed, anticipated losses of wetland, riparian and important terrestrial 

habitat (i.e. areas classified as CBAs by the KZN Biodiversity Spatial Planning Terms and 

Processes datasets) were ascertained during the various specialist assessments undertaken 
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as part of the EIA process (please refer to Section 4.3 of this report). From there, the applicable 

national and provincial guidelines were consulted to obtain the recommended offset ratios for 

each habitat type (please refer to Section 2.2 for details of the various guidelines). To recap, 

the following ratios are applied by the various guidelines: 

➢ The national guidelines published by the DEA in 2017 advocate a ratio of 30:1 for 

Critically Endangered ecosystems (e.g. the CBAs) and 20:1 for Endangered 

ecosystems; 

➢ The EKZNW guidelines also advocate a ratio of 30:1 for Critically Endangered 

ecosystems and lower ratios (either 5:1 or 3:1) for less threatened ecosystems; 

➢ The guidelines and calculation tool developed by Macfarlane et al (2016) for wetland 

offsets (considered to be a “best practice” guideline as far as wetland-specific offsets 

are concerned) advocates various ratios similar to those advocated by the DEA, but 

taking into consideration factors such as the PES and EIS of the impacted wetland 

system and quality of terrestrial buffers around the wetland system, the tool also 

provides various multipliers (ecosystem, regional and national context and local 

context) to obtain an appropriate offset ratio to calculate ecosystem conservation 

hectare equivalents. Thus, a ratio of 11:1 was calculated by the tool for the wetland 

offsets (please refer to Section 4.1 for detailed calculations); 

➢ In the absence of guidelines pertaining to riparian habitat offset ratios, previous similar 

studies were consulted (e.g. the biodiversity offset study undertaken by the Institute of 

Natural Resources for the Spring Grove Dam in 2013) for guidance. Based on the 

precedent set by that study, a 1:1 “like for like” ratio was utilised to determine the offset 

required for the loss of riparian habitat associated with the uMkhomazi River, arising 

from the construction and first impoundment of the proposed Smithfield Dam. 

 

Taking the above into consideration, the following offset ratios were initially determined for the 

various ecosystems which will be impacted by the proposed development: 

➢ 30:1 for areas designated as “CBA Irreplaceable”; 

➢ 20:1 for wetlands (subsequently reduced to 11:1 by the wetland offset calculator); 

➢ 5:1 for areas designated as “CBA Optimal”; and 

➢ 1:1 for riparian habitat. 

 

Due to the magnitude of the wetland offset it was deemed unlikely that the project would 

achieve the recommended ratio of 20:1, or even 11:1 as calculated by the wetland calculator. 

Therefore, it a reduced offset ratio of 5:1 for wetland habitat only was defined as the minimum 

objective, in order to significantly increase the chances of a viable, successful Biodiversity 

Offset and Compensation Initiative. This wetland offset ratio (i.e. 5:1) is almost double that of 



SAS 217174 December 2019

 

 

142 

the precedent set by the Spring Grove Dam biodiversity offset programme and in the opinion 

of the biodiversity offset specialist will greatly increase the ability of the proponent to implement 

a successful offset, thus having a greater long-term benefit to the receiving environment. 

 

In the context of this biodiversity offset study and taking the above into consideration, the 

following offsets would be required, depending on the selected Layout Alternative: 

Table 36: Summary of offset requirements (depending on the Layout Alternative) using 
relevant national and provincial guidelines. 

 

Wetland habitat:  
Offset Ratio 20:1 advocated by DEA (2017) and DEA&DP (2011) 

Dam Habitat loss (Hectares) Offset target (hectares)  

Smithfield Dam 55 1100 

Langa Balancing Dam 44 880 

Mbangweni Balancing Dam 59 1180 

Proposed Spoil Sites 4.35 87 

Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

Proposed Spoil Sites 0.75 ha / 300 m 0.75 ha / 300 m 

CBA ‘Irreplaceable’ habitat 
Offset Ratio 30:1 as advocated by EKZNW (2013) 

Smithfield Dam 29.45 883.5 

Langa Balancing Dam 14.76 442.8 

Mbangweni Balancing Dam 15.59 466.8 

Proposed Spoil Sites 5.65 169.5 

CBA ‘Optimal’ habitat 
Offset Ratio 5:1 as advocated by EKZNW (2013) 

Smithfield Dam 129.22 646.1 

Langa Balancing Dam N/A 

Mbangweni Balancing Dam N/A 

Proposed Spoil Sites N/A 

 

It is clear from the above that, should the respective national and provincial guidelines be 

followed, extensive tracts of land would need to be secured and, importantly, protected from 

future development to meet the offset requirements. This is deemed an excessively onerous 

responsibility for the proponent, and the inherent risks associated with securing and protecting 

such extensive areas, particularly of wetland habitat, are considered unacceptably high and 

will most likely lead to failure of the Biodiversity Offset and Compensation Initiative.  

 

With regards to the wetland offsets for Smithfield and Langa Balancing Dams (Layout 

Alternative A) specifically, an offset ratio of 11:1 as derived from the wetland offset calculator 

(Macfarlane, 2016) was deemed ambitious, but potentially achievable if sufficient landowners 

agree and commit to participation in the Biodiversity Offset and Compensation Initiative. 
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However, in the case of the Mbangweni Balancing Dam (Layout Alternative A) even a ratio of 

11:1 is not realistically achievable.  

 

Table 37: Summary of wetland and riparian offset requirements (depending on the Layout 
Alternative) calculated using the Wetland Offset tool (Macfarlane et al, 2016) 

Wetland habitat:  
Offset Ratio 11:1 

Dam Habitat loss (Hectares) Offset target (Ecosystem 
Conservation Hectare Equivalents)  

Smithfield Dam 55 538.30 

Langa Balancing Dam 44 382.80 

Mbangweni Balancing Dam 59 513.30 

Proposed Spoil Sites 4.35 16.8 

Riparian habitat: 
Offset Ratio 1:1 

Smithfield Dam 17 km  17 km  

Proposed Spoil Sites 0.75 ha / 300 m 0.75 ha / 300 m 

 

It should however be noted that whilst the targets described above are considered unrealistic 

in terms of wetland offsets, based on analysis of CBAs as indicated by the KZN Biodiversity 

Spatial Planning Terms and Processes datasets, not only can terrestrial biodiversity targets 

be achieved, but potentially, these targets can be exceeded (please refer to Table 27 below). 

 

It should be noted that the extent of potentially available wetland and riparian habitat was 

determined based on the delineations derived during the study as described in Appendix G of 

this report, whilst terrestrial CBA habitat was determined using available datasets, as 

described in Appendix J.  

 

As part of the biodiversity offset study, landowners within the target recipient sites were 

consulted to determine the degree of willingness to participate in the Biodiversity Offset and 

Compensation Initiative in the form of a Stewardship Programme (please refer to Appendix M 

for details of this process). Since contact details were not available for all landowners within 

the target recipient sites at the time of the study, and some landowners could not be reached, 

approximately 50% of all landowners within the recipient sites were contacted, including the 

Department of Rural Development and Land Reform, which owns the majority of farm portions 

within the Smithfield 2 target recipient site. Of the landowners who were contacted, 

approximately 45% have indicated their willingness in principle to participate in such a 

programme. By overlaying the delineated watercourses and terrestrial CBA datasets on the 

farm portions belonging to those landowners who have indicated a willingness to participate, 

the extent of wetland and CBA habitat which is likely to be realistically available to achieve a 

successful offset was estimated. 
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Based on the above information, the following was determined: 

➢ The overall target of 84.7 wetland functional hectare equivalents (based on an offset 

ratio of 11:1, and as calculated for the Smithfield and Langa Balancing Dams only) can 

realistically be achieved, and exceeded by 13.3 wetland functional hectare 

equivalents; 

➢ The overall target of 920.8 wetland ecosystem conservation hectare equivalents will 

not be met, and will fall short by 281.6 wetland conservation hectare equivalents; 

➢ The wetland offset target of 16.8 wetland ecosystem conservation hectare equivalents 

required should the Balancing Dams be discarded and the spoil sites utilised instead 

can be realistically achieved within the Baynesfield Estate; 

➢ Offset targets for CBA Irreplaceable and CBA Optimal habitat for both the Smithfield 

and Langa Balancing Dams, and for the proposed spoil sites, can potentially be 

exceeded. 

 

The tables below provide detailed summaries of the above discussions.  In consideration of 

the shortfall of wetland ecosystem conservation hectare equivalents, it is once again 

highlighted that an offset ratio of even 11:1 is considered from a practical implementation point 

of view, unrealistic and unachievable. Therefore, it is strongly recommended that the 

competent authority give due consideration to reducing the offset ratio to 5:1 for wetland 

habitat only, in order to significantly increase the chances of a viable, successful Biodiversity 

Offset and Compensation Initiative. This offset ratio is almost double that of the precedent set 

by the Spring Grove Dam biodiversity offset programme and in the opinion of the specialist 

will greatly increase the ability of the proponent to implement a successful offset, thus having 

a greater long-term benefit to the receiving environment. 

 

It is important to note than an additional landowner within the ideal areas identified for offsets, 

and in the vicinity of the Impendle Nature Reserve, has indicated late interest in the project 

which would add approximately 1900 ha of offset land to the project. This is being explored 

further and will be included in the final submission to the DEA. It is deemed possible that 

additional landowners can be onboarded in future phases of the project.   
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Table 38: Summary of wetland and riparian losses, offset requirements, and achievements. 

Dam Loss (ha) Required (20:1) 

Required (Macfarlane 2016) 
(11:1 Ecosystem 

Conservation) 

Desktop post Ground-
truthing (11:1) 

Willing landowners (11:1) 
Shortfall (based on 
Macfarlane, 2016) 

Percentage of target achieved 

Functional 
HaE 

Conservation 
HaE 

Functional 
HaE 

Conservation 
HaE 

Functional 
HaE 

Conservation 
HaE 

Functional 
HaE 

Conservation 
HaE 

Functional 
HaE 

Conservation 
HaE 

Smithfield 55 1100 49.5 538.8 105.2 848.2 54.6 431.9 5.1 -106.9 110.30 80.16 

Smithfield (RIPARIAN) 68 NA NA NA NA NA 100.00 

Langa 44 880 35.2 382 62 293.5 43.4 207.3 8.2 -174.7 123.30 54.27 

Mbangweni 59 1180 47.2 513.3 62 293.5 43.4 207.3 -3.8 -306 91.95 40.39 

TOTAL* 99  84.7 920.8 167.2 1141.7 98 639.2 13.3 -281.6 115.70 69.42 

ACHIEVEMENT 
RATIO 

NA          15.7 -30.6 

*Excluding Mbangweni Balancing 
Dam            

Table 39: Summary of CBA losses, requirements, and achievements. 

  
Dam CBA Type Loss 

Ezemvelo Ratios 
(30:1 

Irreplaceable) 
(5:1 Optimal) 

Recommended by 
Specialist  

(exceeds target) 

Total potential 
available 
(Desktop) 

Willing landowners 
Percentage 

of Target 
Achieved 

Smithfield Dam Irreplaceable 29.45 883.5 382.85 837.04 2969.57 336 

  Optimal 129.22 646.1 1421.42 2513.33 3291 509 

  

Langa Balancing 
Dam Irreplaceable 14.76 442.8 501.84 1737.52 640.883 145 

  Optimal 0 0 0 44.74 16.4142 NA 

  

Mbangweni Irreplaceable 15.59 467.7 530.06 1737.52 640.883 137 

  Optimal 0 0 0 44.74 16.4142 NA 
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 BIODIVERSITY OFFSET IMPLEMENTATION PLAN 

11.1 General Management and guiding principles 

Following on from the evaluation of the proposed recipient areas in terms of the ecological 

condition of the watercourses and grasslands therein, as well as determining the extent and 

suitability of these natural resources, an Implementation Plan was developed to guide the 

practical application of the Biodiversity Offset and Compensation Initiative. This 

Implementation Plan is applicable to the freshwater, CBA/grassland and Species of 

Conservation Concern aspects of the initiative and includes (but is not limited to): alien 

vegetation control measures, general rehabilitation recommendations, anticipated budgets to 

implement the rehabilitation measures, monitoring and auditing requirements. This section 

thus aims to guide the practical roll out and implementation of the proposed Biodiversity Offset 

and Compensation Initiative. 

 

The Implementation Plan provides a technical framework to all parties involved in the roll-out, 

practical implementation and authorisation process of the proposed Biodiversity Offset and 

Compensation Initiative. Additionally, it seeks to improve the Present Ecological State (PES) 

of the identified freshwater resources and grassland areas through management and 

rehabilitation, with the aim of achieving an overall biodiversity “net gain” in the local area. It is 

important to note however that the Implementation Plan must remain flexible and dynamic to 

allow for changes brought about either by a change in the Project scheme, or to address any 

issues arising during implementation, as identified by the Implementing Agent. 

11.1.1 Institutional Arrangements 

Implementation of the offsets needs to take place within a well-structured governance 

framework that clearly defines roles, responsibilities, targets and outcomes, as well as the 

source and use of finances and processes for decision making and reporting. This section 

aims to define the most appropriate processes and mechanisms to facilitate and support the 

various role-players in undertaking their responsibilities in a transparent and efficient manner. 

The DWS does not have the necessary in-house skills and capacity, or mandate, either to 

implement or undertake the ‘day to day’ and practical management of the offset sites. The 

options discussed in this section therefore aim to utilize the most appropriate organizations in 

terms of their mandate, skills and capacity for undertaking specific aspects of offset 

implementation, building on existing initiatives and relationships. The institutional 

arrangements presented for this offset program are based largely on those proposed for the 

Spring Grove Dam (Cox & Brownlie, 2015) which are visually presented in the figure below 
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and with extensive use of the institutional governance as proposed by (Cox & Brownlie, 2015) 

proposed for the uMWP-1 project and presented below. 

 

Figure 38: Flow Diagram Presenting proposed institutional arrangements and stakeholders 
(adapted from Cox & Brownlie, 2015). 

 

11.1.1.1 Funding Model and Sources of Funding 

Historically, the costs associated with significant residual impacts of large projects on the 

environment were not accounted for in the development costs and were effectively transferred 

to society as externalities e.g. loss of ecosystem services. Offsets provide a mechanism for 

internalizing these costs and thereby accounting for the ‘full cost’ of the project. To do so 

however, requires that these costs are known and included in the capital budget of the project 

as well as defining the ongoing management costs include consideration of the Biodiversity 

Offset and Compensation Initiative programs. As the applicant and holder of the environmental 

authorisation, the DWS will be legally responsible for satisfying its conditions regarding 



SAS 217174 December 2019

 

 

148 

wetland rehabilitation and biodiversity offsets (i.e. securing and managing these offsets, with 

associated financial provision).  

In the case of uMWP-1 project, taking into account the ‘polluter or environmental degrader 

pays principle’ in NEMA, the offset costs must be included in both the capital budget for the 

project and/or transferred to water users via the water tariff during the operational phase of 

the project (applying a ‘user pays’ principle). The appointed implementing and managing agent 

for DWS, has a contractual responsibility to meet the conditions of EA which could become 

burdensome and it is important that these costs are understood upfront. 

 

It would be essential for the funds transferred by DWS to offset implementing agents to be 

ring fenced explicitly for specific offset actions or tasks within appropriate financial vehicles 

and systems, so that their expenditure can be clearly traced and audited as required. This 

aspect must be guided by the Public Finance Management Act, 1999 (Act No 1 of 1999). An 

annual audit of the transfer of funds from DWS for the purposes of rehabilitation, offsets and 

compensation initiatives, as well as of expenditure of these funds, may be required. The ability 

to undertake such an audit requires that clear structures and accounting systems are set up 

to trace the flow of funds between organizations and track expenditure against planned 

activities. The allocation of finance for successive years would be reliant on the outcomes of 

the audit from the preceding years. 

 

11.1.1.2 Management and Implementation Structures 

DWS will be the holder of the EA and thus responsible for meeting the wetland rehabilitation 

and offset conditions. However, conservation is not the core function of this department, and 

there are other government departments, agencies and programmes which are mandated to 

and focus is better suited to the design and implementation of wetland rehabilitation and 

offsets. They include the DEA’s (DEFF’s) NRM programmes, which comprise Working for 

Water, Working for Wetlands, Working on Land and Working on Fire. These programmes plan, 

design and undertake rehabilitation of natural systems. Similarly, the EKZNW Stewardship 

Programme is responsible for facilitating and securing the long-term management of 

biodiversity on private land through the various mechanisms including stewardship. There are 

also various conservation NGOs and consultants that work with both the NRM programmes 

and the EKZNW Stewardship unit in undertaking NRM activities and facilitating land being 

entered into the stewardship programme. Importantly, however, the involvement of these 

organizations in undertaking rehabilitation and offset work on behalf of DWS requires the 

transfer of adequate funds from DWS to cover the costs of these activities. Certain elements 

will need to be in place to facilitate the transfer of funds between DWS and offset implementing 
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agents, and to trace and audit expenditure, as guided by the Public Finance Management Act, 

1999 (Act No 1 of 1999). 

 

Memoranda of agreement or other binding agreements will need to be developed between the 

DWS and implementing agent/s such as the DEA’s/DEFF’s Natural Resource Management 

(NRM), the EKZN, NGOs and their associated sub-programs to be implemented for the 

UMWP-1. These MoA will enable the relevant programmes to undertake resource 

management on behalf of DWS on the condition that DWS provide the necessary funding.  

 

11.1.2 Roles and Responsibilities on the Ground 

 

The following roles and responsibilities are considered applicable to this implementation plan 

and associated management actions, and are provided for guidance: 

 

 

 

 

11.1.2.1 Proponent 

➢ The proponent must ensure sufficient funding for the implementation and long-term 

maintenance of the mandated rehabilitation requirements as stipulated in this report; 

Proponent 

Implementing 
Agent  

Contractor 

• Follow the implementation plan 
and instructions issued by 
Implementing Agent. 

• Responsible for all workers and 
Subcontractors. 

• Appoint relevant specialist(s), if 
needed. 

• Induction of Contractors. 

• Training of workers. 

• Site Monitoring. 

• Contact with relevant specialists (if 
required). 

• Contractor performance. 

• Reports to proponent. 

• Funding. 

• Appointment of Implementing 
agent and Contractor. 

• Project oversight. 

Indirect 

Direct 

Direct 
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➢ The Proponent may opt to enter into a stewardship or partnership programme to 

sustain long-term management and funding; 

➢ The Proponent will be responsible for the appointment of an Implementing agent to 

monitor and audit the rehabilitation requirements as well as the Contractor 

performance;  

➢ The Proponent will be responsible for ensuring all Contractors receive a copy of this 

document and understand its contents;  

➢ The Proponent/ Implementing agent must ensure that that suitable penalties are in 

place for non-conformance of the conditions of the Water Use Licence as well as this 

Implementation Plan by the Contractor(s); and 

➢ Should ownership of the property change, the role and responsibility for compliance 

with this Implementation Plan as well as long-term maintenance must also be 

transferred. 

 

11.1.2.2 Implementing Agent 

The Implementing agent is the entity or are the entities responsible for the implementation 

monitoring and auditing of the implementation plan both during rehabilitation and post-

rehabilitation for phases of the offset. The Implementing agent is mandated to do the following: 

➢ Ensure that all Contractor(s)/ Sub-contractor(s)/ employees are fully aware of their 

environmental responsibilities and the sensitivities of the site. This should take the form 

of an initial environmental awareness-training program in which requirements of this 

document will be explained; 

➢ Monitor site activities on a regular basis to ensure that there is minimal unintended 

environmental impact to the surrounding areas as well as the areas to be rehabilitated; 

➢ The Implementing agent should have all relevant contact details for the team 

responsible for implementation of this plan and any rapid response units, as needed, 

as well as details of the relevant specialists who developed the rehabilitation and 

implementation plans; 

➢ Ensure that a ‘hotline’ exists for reporting incidents, specifically 

unplanned/uncontrolled fires breaking out and resolving any problems rapidly; 

➢ Conduct all audits in line with the relevant authorisation requirements and a review of 

management and rehabilitation measures; and 

➢ Compile all relevant technical and financial management reports and documentation 

(see Sections 11.1.9, 11.2.5 and 11.3.5 for further details of all required monitoring). 
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11.1.2.3 Training of Rehabilitation Workers 

The Implementing agent is to facilitate an initial environmental induction to all Contractors and 

associated workers in environmental awareness, including minimisation of disturbance to 

areas of increased ecological sensitivity, as well as fauna and flora with a no poaching policy, 

management of waste and prevention of water pollution. Furthermore, the Implementing agent 

is to ensure that all operational workers have received basic training on fire management and 

prevention measures and be aware of any emergency protocols required.  

 

Contractor Performance 

The Implementing agent must ensure that the Contractor adheres to the conditions of this 

Implementation Plan. Should the Contractor require clarity on any aspect of this 

Implementation Plan, the Contractor must contact the Implementing agent directly, who, if 

needed can consult with the specialists involved in Phases one (1) through three (3) of the 

Biodiversity Offset Plan. Should the Implementing agent feel that the conditions of the 

environmental authorisation (for the proposed expansion project) or of this implementation 

plan are not being met by the Contractor(s), the Implementing agent has been given the 

authority by the Proponent to stop works if in his/her opinion there is/may be a serious threat 

to or impact on the surrounding environment and instruct the contractor(s) on suitable 

rectification and remediation actions that must be implemented immediately.  

 

11.1.2.4 Contractors 

➢ The Contractor(s) in this case refers to any Contractor(s) on site, including the sub-

contractors associated with the rehabilitation of the identified areas only; 

➢ The Contractor is to report directly to the Implementing agent; and 

➢ It is the responsibility of the Contractor(s) to ensure that they adhere to this 

implementation plan as well as any mitigation measures instructed by the 

Implementing agent. 

 

11.1.3 Biodiversity Offset and Compensation Initiative Budget 

For any conservation initiative to be successful, adequate funding needs to be put in place to 

ensure follow through of the project. A budget estimate was developed considering six key 

aspects of the Biodiversity Offset and Compensation Initiative as presented below: 

➢ Development of MOUs between the stewardship group and the various land owners 

as well as ongoing management of the Stewardship Programme, Biodiversity Offset 

and Compensation Initiative; 



SAS 217174 December 2019

 

 

152 

➢ Budgetary requirements for the riparian vegetation restoration initiative;  

➢ Budgetary requirements for the wetland offset and watercourse restoration initiative;  

➢ Budgetary requirements for the Grassland and CBA offset and watercourse restoration 

initiative;  

➢ Budgetary requirements for the Species of Conservation Concern Compensation 

initiative, including:  

•  Gnomeskelus fluvialis (Riverine Keeled Millipede) rescue and relocation (should 

further specialist studies locate populations of this species); 

• Planting of Protea caffra (Food source for Capys penningtoni – Pennington’s 

Protea Butterfly); and 

• Research, habitat rehabilitation and conservation management for Hirundo 

atrocaerulea – Blue Swallow.  

 

A budget estimate was developed considering both initial planning work and specifically the 

development of specific grazing and fire management plans per offset recipient site. Budget 

was then allocated to initial site preparation work including but not limited to: 

• Alien and invasive species removal; 

• Removal of waste and rubble;  

• Bank re-sloping and stabilisation; 

• Re-sloping and erosion intervention in grasslands;  

• Preparation for revegetation; and  

• Revegetation.  

 

A budget estimate was developed considering the cost to develop the Biodiversity Offset and 

Compensation Initiative as well as to provide budget to facilitate the implementation thereof. 

It must be noted that the budget is prepared to feasibility level only. Budget was also provided 

for maintenance of the proposed Rehabilitation and Management Guidelines with specific 

mention of follow-up alien vegetation control and revegetation. The budget has been 

developed to cover costs for a period of 30 years. In addition, budget has been defined for 

ongoing monitoring most applicable to each of the aforementioned species of conservation 

concern. Furthermore, budget has also been defined for specific research largely based on 

recommendations by the relevant faunal specialists.  

 

It is estimated that R49,320,000 (rounded and incl VAT) will be required to provide for the 

compensation for impact on these species in addition to the R84,320,000 (rounded and incl 

VAT) budget for grassland and wetland rehabilitation and offsetting (excluding riparian offset) 
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and management of the Biodiversity Offset and Compensation Initiative for a 30 year period. 

The total budget for the Biodiversity Offset and Compensation Initiative is thus 

R170,231,000.00 (rounded and incl VAT) based on prices in 2019. The table below provides 

further detail in this regard. It should also be noted that should further specialist studies 

determine that the Riverine Keeled Millipede does not occur within the proposed Smithfield 

Dam FSL footprint and/or that Pennington’s Protea Butterfly will not be affected, no 

compensation will be required and therefore the associated budget may be redirected to the 

other aspects of the offset if a need is identified by the Implementing Agent, or at the discretion 

of a suitably qualified specialist be excluded from the overall offset quantum. 
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Table 40: Budget Summary for the Biodiversity Offset and Compensation Initiative. 

REVISION 0

DESCRIPTION TOTAL (incl VAT)

Development of MOUs and management R25,046,999.77

Riparian Vegetation restoration R36,590,283.13

Wetland Offset program R37,854,619.00

Grassland Offset Program R21,418,613.15

Protea Caffra compensation for Capys penningtoni   R5,364,865.00

Blue Swallow/Avifuanal SCC compensation  (Hirundo atrocaerulea ) R30,742,375.32

Riverine Keeled Millipede Compensation (Gnomeskelus fluvialis) R13,213,557.50
Total R170,231,312.86

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY OFFSET AND 

COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

BIODIVERSITY OFFSET AND COMPENSATION  - IMPLEMENTATION COST 

SUMMARY

August 2020

 

11.1.4 Implementation Plan Process Overview 

The Implementation plan is based on a five – step approach, which includes: 

 

 

 

All plans and authorisations must be in place prior to commencement of the rehabilitation 

activities. This includes but it not limited to: 

➢ Obtaining all required authorisations and permits; 

➢ Appointment of an implementing agent and Contractors; 

➢ Planning for on-site requirements; and 

➢ Timeframes and budgetary allowances. 

 

 

The rehabilitation of the watercourses and grassland areas within the identified potential 

recipient sites will enhance the service provision of the watercourses through: 

➢ Re-sloping of embankments, where deemed necessary in order to decrease the risk 

of erosion; 

Step 1 

Planning 

Step 2 
Rehabilitation of 

wetland 

Wetland re-sloping to be undertaken during the drier winter 
months (May to August). 

Initial planning before rehabilitation activities, including AIP 
clearing.  
Continue through all phases. 
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➢ Repair of erosion and bank incision (thus restoring flow patterns, improving instream 

habitat and reducing sedimentation of downstream areas); 

➢ Removal of waste materials and rubble, thus restoring natural flow patterns; and 

➢ Removal of weeds and AIPs. 

 

  

 

During rehabilitation activities, in particular concurrently with activities such as re-sloping of 

embankments, removal of alien vegetation should take place, as this will increase the success 

of indigenous vegetation re-establishment. This will include:  

➢ Mechanical removal of all large stems (focus mainly on any NEMBA listed species);  

➢ Chemical treatment of AIPs (taking care not to contaminate surface water); 

➢ Burn stacks and controlled burn conditions; and 

➢ Removal of plants that are not burnt.  

 

 

 

The re-vegetation of the rehabilitation areas will commence on completion of any required re-

sloping and removal of all AIPs. Only indigenous vegetation species may be reinstated. 

Ascertaining and implementing sustainable grazing practices in co-operation with the 

communities who utilise the offset site are included in this step. 

 

 

 

Ongoing monitoring and auditing of all rehabilitation and IAP clearing will be required 

throughout and following completion of these activities. A list of monitoring and auditing 

requirements is provided to maximise success of the rehabilitation.  

 

These steps will be expanded upon in greater detail in the sections that follow.  

Step 4 
Re-vegetation 

Step 5 
Monitoring and Auditing 

Hydro-seeding and planting of graminoid species to take 
place in late spring/early summer (September/October) 
shortly before the onset of summer rains  

Throughout rehabilitation activities as well as post 
rehabilitation monitoring. 

Step 3 
Weed and AIP Clearing 

Timing may be species specific, but in general during 
spring/early summer (September to January) during the 
growing season, but prior to seeding of plants. 
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11.1.5  Step 1: Planning 

Before rehabilitation activities can commence all necessary permits and authorisations will be 

required, including but not limited to: 

➢ Water Use Authorisation for all rehabilitation activities (Section 21 c and i of the 

National Water Act, 1998 (Act No. 36 of 1998)); 

➢ Approvals for work in sensitive habitats such as the wetlands, primary grassland, 

CBAs and watercourses in terms of the National Environmental Management Act, 

1998 (Act No. 107 of 1998) NEMA; and 

➢ Burning permits for AIP clearing (if stack burning is to be utilised); 

 

Whilst it is not deemed essential (or practical) to declare the potential recipient sites as Nature 

Reserves, it is strongly recommended that where feasible insofar as landowner co-operation 

and legal requirements allow, conservancies and stewardship areas be designated in order to 

afford a level of protection to the watercourses and rehabilitated grasslands from future 

development. As a minimum, Biodiversity Management agreements need to be entered into. 

 

11.1.5.1 Appointment of a Contractor and all required specialists 

During the planning phase certain aspects need to be considered in order to effectively 

implement this plan. This includes: 

➢ Appointment of a suitably qualified Contractor(s) to undertake the required work: 

➢ Appointment of an implementing agent to audit and monitor the rehabilitation activities 

as well as to undertake the required post rehabilitation monitoring; 

➢ Should the Contractor not have the appropriate expertise for implementation of this 

plan then it is the responsibility of the Contractor to appoint a suitably qualified 

specialist ecologists to manage and oversee the implementation.  

 

11.1.5.2 Planning for on-site requirements  

The following objectives and control measures must be implemented as part of the planning 

phase. 

Table 41: Relevant Objectives and Control Measures to be implemented as part of the 
planning phase 

Objectives or 
requirements 

Control Measures 

Control Site 
Establishment 
and Access 

➢ Access control for the potential recipient areas must be implemented for all vehicles to ensure 
that no unauthorised persons are onsite. This must be carried out in conjunction with the 
respective landowners or tenants of each property, to ensure that landowner/tenant rights are 
respected at all times; 
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Objectives or 
requirements 

Control Measures 

➢ Wetland and riparian zone boundaries must be clearly demarcated with temporary fencing in 
or near areas of active work, and no personnel or vehicles are to be permitted to enter 
demarcated wetlands or riparian zones unless essential;  

➢ Each rehabilitation area should be demarcated with danger tape prior to commencing 
rehabilitation activities; in order to control access and ensure that rehabilitation activities occur 
in the correct area  

➢ With regards to watercourse rehabilitation it is essential that activities start upstream, and 
proceed downstream, in order to minimise impacts on downstream portions of the 
watercourses; 

➢ Adequate signage (in the appropriate languages commonly spoken in the area) must be 
placed around the planned rehabilitation areas; 

➢ Dedicated rehabilitation camp, laydown areas and parking area for vehicles must be located 
away from all identified sensitive areas; and 

➢ All access roads to the relevant rehabilitation areas must be planned and demarcated. Use of 
existing roads must be favoured. 

Indigenous 
plant 
harvesting 
and 
propagation 

➢ It is strongly recommended that an on-site nursery be established at a central location close 
to the potential recipient sites for the purposes of propagating plants for the rehabilitation 
process. The nursery can also be utilised for rescue and relocation purposes prior to 
construction of the proposed dams, and those plants then utilised during the rehabilitation 
process. The establishment of a nursery could potentially provide a community skills 
development project or employment opportunities for members of the communities close to 
Smithfield Dam; 

➢ Further to the above, it is recommended that grass seed within each of the potential recipient 
sites be undertaken, to be utilised during the revegetation stage of the rehabilitation process. 
This would need to be planned to coincide with the flowering season (usually mid to late 
summer). This activity could also form a part of an appropriate community upliftment project; 

➢ It is the responsibility of the Contractor to liaise with and appoint a service provider to carry 
out hydroseeding, should this be necessary. In the same vein, it is the contractor’s 
responsibility to liaise with relevant nurseries regarding available plant species and/or 
propagation of required species if additional plants are required. If the Contractor does not 
have the expertise to undertake such interactions, then they will be responsible for appointing 
a suitably qualified botanist to oversee this requirement;  

➢ Availability of species / seeds / hydroseeding service provider needs to be secured before 
rehabilitation activities commence to ensure that plants are ready and available for re-
vegetation (Step 4), so as not to leave areas exposed and vulnerable to erosion and incision; 
and 

➢ Specific attention must be given to the nursery requirements for the propagation of Protea 
caffra in support of Capys penningtoni. Refer to section 11.4.2.  

Alien and 
Invasive 
Plants 

➢ Due to the extent of AIP proliferation within the potential recipient sites, it is crucial that AIP 
control planning takes place prior to commencement of other rehabilitation activities. It is 
suggested that AIP clearing takes place concurrently with the other rehabilitation measures 
outlined in this report; 

➢ A period contract must to be established to allow for annual maintenance and removal of 
newly germinated plants for a minimum period of three years following rehabilitation. Long-
term AIP control must be secured, as the success of the entire program will depend on it; 

➢ Cost calculations must be performed for each area and addressed according to priority. 
Please refer to the relevant sub-sections within Section 10 of this report for the anticipated 
budgetary requirements for each aspect (wetland/watercourse and CBA/grassland); 

➢ Timetables should be created for the control operations. Care must also be taken to include 
time when operations fall behind due to unfavourable weather conditions or labour strikes;  

➢ The areas to be cleared must be divided into specific control areas through the use of man-
made or natural boundaries to specify specific areas e.g. roads, fences. Each area must be 
numbered to simplify record keeping; 

➢ A once-off detailed AIP survey must be performed within each rehabilitation area prior to the 
commencement of rehabilitation activities in which the following information must be recorded: 

• AIP species that are present during the survey and their specific growth form e.g. 
herb, shrub and trees, including any coppice present; 

• Density of infestation must be recorded in an estimation of percentage (%) cover: 
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Objectives or 
requirements 

Control Measures 

o 0-5% :Scattered infestation 
o 5-25% :Sparse 
o 25-50% :Medium 
o 50-75% :Dense 
o 75-100%: Very dense. 

• Should the Contractor and/or the implementing agent not have the expertise to identify and 
mark the AIPs, it is the responsibility of the Contractor to appoint a suitably qualified botanist 
to assist.  

Rehabilitation 
Plans 

➢ All watercourse rehabilitation work (Step 2, Section 10.2) must be scheduled to commence 
during the drier winter season to limit the impact on the watercourses and associated riparian 
zones. Timeframes must thus be properly planned.  

➢ Water will need to be made available for irrigation purposes for the first season after 
indigenous vegetation has been planted. It is recommended that all planted specimens be 
watered during the first summer.  

Unplanned 
Fire 
Management 

➢ Unplanned fires can occur within the potential recipient sites and surrounds, particularly during 
winter. Thus, preventative measures should be implemented by the proponent in order to 
reduce the likelihood of fires. This includes: 

• Restricted access to vulnerable areas; and 

• Awareness - Contractors working on site must be made aware of how their actions 
may result in the ignition of wild fires and must be adequately prepared to suppress 
any fires that may start whilst they are working. Informational signage around the 
recipient site should be erected to promote vigilance and reporting of veldfires, and 
to indicate that no fires are to be permitted outside of designated burn sites. Such 
burn sites must not be within the delineated wetland boundaries.  

 

11.1.6 Step 2: Rehabilitation 

Restoration of both aquatic and terrestrial ecosystems which have been impacted upon as a 

result of anthropogenic activities is a means by which to mitigate and minimise further 

ecological deficits and, where relevant, associated economic losses (Cooke, 1999). However, 

full restoration of an ecosystem infers “a return to pre-disturbance conditions and relies on 

historic landscapes or ecosystems as models…it implies complete recreation of a system 

equivalent to the model” (Cooke, 1999). Restoration, according to Cooke (1999) is valuable 

as an ideal, however, in “most cases, it is impractical, uncalled for, or even impossible.” Thus, 

rehabilitation of affected ecosystems, defined by Cooke (1999) as the “repair and replacement 

of essential ecosystem structures and functions in the context of ecoregional attainability in 

order to achieve specified objectives” will be the core focus of the Biodiversity Offset and 

Compensation Initiative. The aims of the rehabilitation process as it relates to wetland/riparian 

ecology, to improvement of the grasslands and species-specific compensation activities within 

the potential recipient sites, is discussed in greater detail in Sections 10.2 to 10.4 respectively. 

However, there are general “good housekeeping” and rehabilitation measures common to all 

aspects of the proposed rehabilitation of both watercourses and grasslands. These are 

summarised in the table below and must be implemented in conjunction with environment-

specific measures stipulated in Sections 10.2 to 10.4. 
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Table 42: Rehabilitation and control measures to be implemented with rehabilitation of 
wetlands. 

Objective/ 
Requirement 

Control Measures 

Indigenous 
Vegetation 

➢ Where possible, any indigenous vegetation, specifically any endangered species, should be 
rescued prior to the commencement of any earthworks (either associated with the construction 
of the proposed dams, or during embankment re-shaping as part of rehabilitation measures) and 
housed at a dedicated nursery, for re-instatement during the revegetation stage (Step 4); 

➢ Should the Contractor not have the expertise to identify and rescue such species, they will need 
to appoint a suitably qualified botanist to assist in order to ensure that plants are harvested 
correctly for maximum survival; and 

➢ Any permits that may be required for the rescue and harvesting of these species should be in 
place prior to any earthworks.   

Earthworks ➢ All rehabilitation work should be done during the drier winter months (May to September) to 
reduce contamination of surface water, increased sedimentation and erosion; 

➢ Footprint areas for equipment must be kept as small as possible to reduce unnecessary 
disturbances of soils and vegetation;  

➢ Where necessary steep banks should be re-sloped to prevent erosion, specifically: 

• Embankments to be re-sloped to a maximum of a 1:3 ratio with a 1:4 ratio considered more 
appropriate; 

• Any topsoils moved during re-sloping activities should be stockpiled and re-instated after 
re-sloping as indigenous vegetation seeds will be present within the soil. 

Erosion 
prevention and 
topsoil 
management 

➢ Any area where active erosion is observed must be immediately rehabilitated in such a way as 
to ensure that the surface hydrology of the area is re-instated to conditions which are as natural 
as possible, and that preferential surface flow paths do not form;  

➢ Actions to be taken to prevent any further erosion from occurring within the rehabilitated areas 
are as follows: 

• Re-vegetating the disturbed and rehabilitated areas (Step 4 below); 

• Stabilise the soil through the use of geotextiles, especially effective with growing vegetation; 
and 

• Apply a layer of mulch to the rehabilitated areas to allow the soil to slowly soak up the water 
and reduce the impact of rain on bare soil. 

Stormwater 
Management 

➢ Storm water management systems must be put into place prior to vegetation clearing;  
➢ Storm water must be managed within the area; 
➢ Management measures should include berms, silt fences, hessian curtains, pebbling and that 

stormwater be diverted away from areas susceptible to erosion. Care must be taken to avoid 
additional disturbance during the implementation of these measures; and 

➢ Re-profile the disturbed areas as soon as work has been completed, to ensure that runoff and 
stormwater drains into the soil. 

 

11.1.6.1 CBA grassland rehabilitation and Species-Specific Compensation Activities 

Successful rehabilitation depends upon conceptual planning, research and design flexibility.  

The key objectives of the grassland and species-specific compensation activities are to: 

➢ Meet the requirements of relevant local and regional authorities; 

➢ Contribute towards meeting local and provincial grassland and species of 

conservational concern conservation targets; 

➢ Manage the compensation activities to maintain and/or improve ecological integrity of 

the identified recipient sites; 

➢ Maximise the ecological functioning of the identified grassland that will be rehabilitated; 

➢ Ensure continued dominance of indigenous floral species within the identified 

rehabilitated areas; 
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➢ Implement sound fire, grazing and alien vegetation control management plans, as to 

improve the grasslands present ecological state; 

➢ Cultivate Protea caffra that will be lost due to the construction of the dam; 

➢ The riparian forest habitat, preferred habitat for Gnomeskelus fluvialis (Riverine Keeled 

Millipede), will not only be conserved but through programs such as Working for Water 

the condition of these forest areas will be improved; 

➢ Manage grasslands and create additional habitat for Hirundo atrocaerulea (Blue 

Swallow);  

➢ Control of alien and invasive vegetation, to improve the grasslands and possibly 

increase preferred habitat for species of conservational concern; 

➢ Detail specific actions deemed necessary to assist in mitigating the potential 

environmental impact on the rehabilitated grassland areas; 

➢ Evaluate and monitor the rehabilitated areas throughout the rehabilitation process and 

thereafter; and 

➢ Minimise further adverse impacts on the identified grassland and preferred Species of 

Conservational Concern preferred habitat areas. For further detail refer to Section 11.4 

below. 

11.1.7 Step 3: AIP Clearing 

Alien floral species were encountered throughout all four potential recipient sites, both within 

freshwater and terrestrial ecosystems, including Acacia mearnsii (Black Wattle), A. dealbata 

(Silver Wattle), Rubus cuneifolius (American bramble), and Solanum mauritanium (Bugweed). 

Both Acacia species are Category 2 species under the NEMA Alien and Invasive Species 

Regulations (2014), whilst S. mauritanium and R. cuneifolius are Category 1b species under 

the same regulations. 

 

Under these regulations, Category 1b species must be removed and destroyed as they have 

high invasive potential. In addition, the removal of such species allows for the re-establishment 

of indigenous flora, reinstatement of natural hydraulic processes and increased faunal habitat 

availability 

 

AIP control can be divided up into two phases, namely: 

➢ The initial control phase whereby AIPs are removed from the rehabilitation areas; and 

➢ The follow-up control whereby AIPs (coppice, saplings, and seedlings) within the 

rehabilitation areas are controlled. The follow-up control must be done for a minimum 

of three (3) times a year during the growing season (September – April) for the first 

three (3) years and thereafter a minimum period of four (4) years on an annual basis 
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to ensure that new AIP infestation does not occur within the rehabilitated areas, after 

which the follow-up period should be re-assessed based on the need. 

 

The following definitions are applicable to this section: 

Hand Pull 
Saplings and seedlings must be pulled out by hand. All root material should be removed to avoid re-
sprouting of the plant.  

Frill 
The technique whereby an axe or cane knife is used to chip/cut around the base of a tree (±2mm deep) 
in order to place herbicide into the cuts (cutting not to be so deep as to ringbark). Herbicide to be applied 
within 30 minutes from frilling.  

Ringbark 
Removal of a ring of bark at least 25cm wide and pull down to just below ground level. Ring barking 
interferes with the circulation of the tree and results in it slowly dying.  

Tree Felling Complete removal of the AIP down to a stump by means of a chainsaw, hand axe or cane knife.  

Stumping 
The treatment of the remaining stump after felling with an appropriate herbicide (see recommended 
below). 

Soil 
application 

The application of herbicide (see recommended below) to the soil which is taken up by the plants roots. 

Foliar Spray 

The application of herbicides directly to the leaves. Foliar spraying can be done by using the following: 
a) A hose and handgun spraying the solution from a herbicide tank; 
b) A backpack spray unit; or 
c) Splatter guns which allow for larger droplets at higher concentrations – suitable for 

regrowth.   

Planned 
burning 

This refers to specific and approved burn sites where chopped AIP material can be stacked and burnt 
under controlled conditions in order to reduce loads. At no point should a fire be started within the 
rehabilitation areas and allowed to spread through unchopped AIPs.  

Stump 
Coppice 

New shoots that regenerate from the stumps of felled trees.  

Root Suckers 
New vertical regrowth that arises from the base of the trunk, a new stem arising away from the main, 
stumped stem.  

 

The table below indicates the recommended control measures to be implemented as part of 

the rehabilitation plans. All recommended herbicides and active ingredients are listed under 

species specific control. It is important to note that AIP control must be conducted from the 

outer sections inwards in order to contain the existing AIP and prevent further spread of AIP 

species. 

 

Table 43: Relevant Objectives and Control Measures to be implemented as part of the AIP 
clearing. 

Objectives or 
requirements 

Control Measures 

Initial Control 

General Good 
housekeeping 

Waste and Litter Problems 
➢ Suitable ablution facilities need to be provided for all personnel;  
➢ Waste and litter should be cleared and be disposed of at a registered and approved disposal site; 
➢ Suitable general waste receptacles must be provided; and 
➢ Dumping of waste or litter must be prohibited within the offset site and all watercourses. Any 

waste noted must be cleared immediately. 

Mechanical 
Control 

➢ Methods to be used to control AIP within the rehabilitated areas include hand pulling (herbaceous 
species and saplings), frilling, ring-barking and tree felling, after which an applicable herbicide 
should be applied (see below); 
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Objectives or 
requirements 

Control Measures 

➢ Areas with dense seedlings should not be uprooted or hoed out, as this will result in soil and seed 
bank disturbance, which will likely result in return flushes and germination of alien seedling 
growth. Stumping should be favoured; 

➢ When stump density is high, plants should not be cut. This is impractical as there will be many 
untreated stumps. Instead cut the stumps in dense areas with brush cutters and remove the top 
growth. Stumps will start to coppice and foliar spay should be used to control the coppice 
regrowth; 

➢ For low – medium density infestation a stumping treatment must be used. Stumps must be treated 
within 30 minutes from chopping; 

➢ Pathways should be cut to increase exposed areas so that a foliar spray treatment is more 
effective without compromising the indigenous vegetation; 

➢ All branches that have been mechanically removed can be transported to and stacked within the 
demarcated burning sites (see Planned Burnings below). Stacks can be burnt during the summer 
months when the soils are wet and the latent heat of evaporation will minimize soil damage and 
reduce the formation and spreading of ash; 

➢ Stacks may not be created or burnt within any commercial plantations, or a 1 km radius thereof; 
➢ Stacks must be strictly monitored and may not be burnt on days where the wind speeds may risk 

spreading the fires outside of the burn sites, resulting in an uncontrolled fire; and 
➢ During the winter months, cut branches can be chopped and supplied to the surrounding local 

communities to use as fire wood for cooking.  

Chemical 
Control 

➢ Dense seedling growth must be controlled with knapsack sprayers with a flat fan nozzle; 
➢ If grass is present, the use of a registered selective herbicide must be used so as to prevent 

damage to the grass, and if grass is not present a registered non-selective or selective herbicide 
can be used; 

➢ Suitable dye must be used to limit over- or under spray of areas; 
➢ Chemical control will entail limited usage of registered herbicides for a specific species and one 

must adhere to the measurements on the product label; and 
➢ Care must be taken as to not use herbicides containing Glyphosate, Diquat and Paraquat 

within the identified watercourses associated with the rehabilitation area. These chemicals 
may only be used in the terrestrial zone of the rehabilitation areas.  

Planned 
Burning 

➢ Fire is not recommended as a control mechanism for AIPs, due to the risk of an uncontrolled fire 
occurring, particularly as Pinus species are known to have flammable properties and are easily 
killed by fire, and also taking into account the proximity of settlements and commercial agricultural 
activities in all potential recipient sites; 

➢ Fire should therefore only be used in approved burn sites to burn materials removed from the 
rehabilitation areas and transported to the designated burn sites. These burn sites may be set-
up within already disturbed areas such as roads or previously ploughed/mowed areas where the 
risk of an unplanned fire spreading to the surrounding vegetation is limited. The exact locations 
of such must be identified by the Contractor, in liaison with the ECO and relevant 
landowners/tenants; 

➢ Access to and from these burn sites should be marked out by the Contractor; and 
➢ Personnel responsible for the burn sites must be sufficiently trained on how to handle the burn 

sites and what the protocol is should a fire become uncontrolled. 

Follow-up Control 

Follow-up AIP 
treatment 

➢ Follow-up control is essential to control alien saplings, seedlings and coppice regrowth to achieve 
and sustain the progress that was made in the initial phase. If the follow up control phase is 
neglected, the alien infestation will become worse and denser than before the eradication process 
started;  

➢ Follow-ups must be done for a minimum of three (3) times a year during the growing season 
(September – April) for the first three (3) years and thereafter a minimum period of four (4) years 
on an annual basis to ensure that new AIP infestation does not occur within the rehabilitated 
areas, after which the follow-up period should be re-assessed based on the need;  

➢ An annual assessment before mobilisation of the clearing crew should be undertaken to 
determine equipment and personnel requirements in order to secure the necessary funding; and 

➢ After initial control operations dense regrowth may arise as new regrowth will sprout in the form 
of stump coppice, seedlings and root suckers. The following should therefore be applied: 

• Plants that are less than 1m in height must be controlled by foliar application. 
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Objectives or 
requirements 

Control Measures 

• If grass is present, the use of a registered selective herbicide must be used so as to not harm 
the grass, and if grass is not present a registered non-selective or selective herbicide can be 
used. 

• Areas with dense seedlings should not be uprooted or hoed out, as these areas will result in 
soil disturbance and will in return promote flushes and germination of alien seedling growth. 

 

11.1.8 Step 4: Revegetation 

The last stage of the rehabilitation activities should be to re-instate indigenous vegetation 

within the rehabilitation areas. Propagation and purchasing of the required species should 

have been undertaken as part of the Planning (Step 1) and must be ready and available for 

transplantation as soon as re-sloping and stabilisation of embankments and clearing of alien 

vegetation activities have been completed. The following points are of key importance for re-

vegetation: 

➢ Planting must start as soon as possible after re-sloping of streambanks to minimise 

the duration of bare ground being exposed which could lead to further erosion and 

sedimentation of the area, and to establish ecological habitats. Furthermore, all 

disturbed areas as part of the rehabilitation, as well as where AIP have been removed 

should also be re-instated with indigenous vegetation;  

➢ Re-instatement of indigenous vegetation should be undertaken in early spring 

(September). This will ensure that vegetation is allowed to become established prior 

to the onset of the hot summer months, and prior to the onset of the dry winter period, 

which will maximize growth and early establishment;  

➢ Should the Contractor not have the relevant expertise on planting of specimens, they 

should appoint a suitably qualified botanist to assist with the re-vegetation; and 

➢ It is strongly recommended that the proponent investigate appointing a Community 

Liaison Officer to assist with developing and implementing education programmes 

within the communities that utilise the proposed Smithfield 2 recipient site for grazing 

of domestic livestock, with the primary purpose of imparting the importance for 

sustainable grazing (and burning) practices. 

 

11.1.9 Step 5: Monitoring  

Ongoing monitoring and auditing of corporate aspects of the Biodiversity Offset and 

Compensation Initiative, such as financial aspects, legislative compliance, involvement of 

various stakeholders (especially landowners and tenants) and success of stewardship 

agreements entered into as part of the initiative, is considered a crucial aspect of the Initiative. 

Aspects which should be monitored include: 
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➢ Finances: detailed budgets must be developed prior to the implementation of the 

programme, and all expenditure accounted for and audited annually in accordance 

with the Public Finance Management Act, 1999 (Act  No 1 of 1999); 

➢ Compliance with all relevant legislation (as outlined in this report, and any additional 

Acts which may be relevant in terms of corporate governance) must be monitored and 

included as part of the auditors’ Terms of Reference; 

➢ Regular communication with all stakeholders must take place throughout the life of the 

project, especially those landowners that enter into stewardship programmes; 

➢ All offset sites must be secured through appropriate legislative mechanisms to protect 

the biodiversity offsets and ensure the long-term success thereof; 

➢ The data gathered during the monitoring processes (both on a corporate level and in 

terms of ecological data – refer to Section 11) must be used as part of an adaptive 

management approach to evaluate the success or failure of the offset, and to 

proactively change management approaches if necessary. 

 

11.2 Freshwater Offset specific implementation 

11.2.1 Offset and Rehabilitation Target Areas: Wetland Offset and Compensation 

Initiative 

Following on from the assessment of the freshwater resources (please refer to Appendix G of 

this report), rehabilitation, management and monitoring measures were developed specific to 

the freshwater resources as part of the overall implementation plan for the Biodiversity Offset 

and Compensation Initiative. According to Kotze et al. (2009), “wetland rehabilitation is the 

process of assisting in the recovery of a wetland that has been degraded or in maintaining the 

health of a wetland that is in the process of degrading.” Key to this definition are the following 

concepts: 

➢ “Rehabilitation” is not in itself a goal to be achieved, but is rather an ongoing process, 

whereby a wetland system is afforded the opportunity to stabilise and self-maintain 

ecological processes; 

➢ The aim of rehabilitation should be to emulate or duplicate natural processes and re-

establish naturally occurring ecological drivers of any given wetland, in such a manner 

that recovery or maintenance of the system is comparable to that of an unimpacted 

system, and to allow for the restoration of functionality; 

➢ Rehabilitation interventions may have varying ecological starting points and objectives 

(for example, to restore a system to a pristine state, or to simply restore basic 

ecological functioning). The overall target endpoint will depend on what can be 
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realistically achieved given the site conditions, and the perceived importance of various 

ecosystem attributes and services. Any rehabilitation project should therefore be 

based on an understanding of both the ecological starting point and on a defined goal 

endpoint, and it is essential to understand and accept that it is not feasible to predict 

exactly how a wetland system will respond to the rehabilitation interventions (Kotze et 

al, 2009). 

 

The key objectives of the watercourse (i.e. wetland and riparian zone) rehabilitation 

implementation and management plan in the context of the proposed Biodiversity Offset and 

Compensation Initiative are to: 

➢ Contribute towards meeting local and provincial wetland and riverine conservation 

targets by planning and managing the rehabilitation activities in such a manner that 

ecological integrity of the identified offset wetland and riparian systems is maintained 

and/or improved; 

➢ Maximise the ecological functioning and socio-cultural service delivery of the target 

watercourses by reinstating or maintaining natural ecological processes; 

➢ Minimise further adverse impacts on the identified watercourses and associated buffer 

areas; 

➢ Ensure the continued dominance of indigenous floral species within the target 

watercourses; 

➢ Detail specific actions deemed necessary to assist in mitigating the potential 

environmental impact on the rehabilitated wetland areas; 

➢ Define monitoring requirements for the rehabilitated areas throughout the rehabilitation 

process and thereafter which will aid in evaluating the success of the rehabilitation 

activities as well as enable proactive management going forward; and 

➢ Meet the requirements of the relevant local and regional authorities.  

 

It is strongly recommended that as Working for Wetlands are already active within the 

Smithfield 3 recipient site, the proponent and/or offset steering committee developed should 

engage with the relevant team in order to ensure that the rehabilitation efforts associated with 

the proposed Biodiversity Offset and Compensation Initiative and those of Working for 

Wetlands complement each other. 

 

 

11.2.2 Wetland and Riparian Zone Rehabilitation 

Table 44: Rehabilitation and control measures to be implemented with rehabilitation of 
wetlands. 
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Objective/ 
Requirement 

Control Measures 

Indigenous 
Vegetation 

➢ Where possible, any indigenous vegetation, specifically any endangered species, should be 
rescued and relocated prior to the commencement of any earthworks (associated with 
embankment re-shaping) and housed at a dedicated nursery, for re-instatement during the 
revegetation stage (Step 4); 

➢ Should the Contractor not have the expertise to identify and rescue such species, they will need 
to appoint a suitably qualified botanist to assist in order to ensure that plants are harvested 
correctly for maximum survival; and 

➢ Any permits that may be required for the rescue and harvesting of these species should be in 
place prior to any earthworks.   

Earthworks ➢ All rehabilitation work should be done during the drier winter months (May to September) to 
reduce contamination of surface water, increased sedimentation and erosion; 

➢ Should the representative of the implementing agent overseeing the rehabilitation not have the 
relevant expertise, it is recommended that the rehabilitation be overseen by a suitably qualified 
wetland specialist to ensure maximum service provision is achieved over the long-term in terms 
of hydrology, geomorphology, water quality and biota; 

➢ Footprint areas for equipment must be kept as small as possible;  
➢ Where necessary steep banks should be re-sloped to prevent erosion, specifically: 

• Embankments to be re-sloped to a maximum of a 1:3 ratio with a 1:4 ratio considered more 
appropriate; 

• All embankments should be earthed banks and landscaped with indigenous wetland 
vegetation, and if necessary to provide further stability, with a commercially available product 
such as BioMac®, coir logs, Geojute, or MacMat-R®, all of which provide erosion control 
whilst simultaneously supporting the establishment of vegetation (picture examples below);  

• Any topsoils moved during re-sloping activities should be stockpiled and re-instated after re-
sloping as indigenous vegetation seeds will be present within the soil. 

 
Example of coir logs used to stabilise steep banks until vegetation is re-established 

 
MacMat-R® used for bank stabilisation during wetland rehabilitation near Chrissiesmeer, 
Mpumalanga. 

Erosion 
prevention and 

➢ Any area where active erosion is observed will be immediately rehabilitated in such a way as to 
ensure that the hydrology and geomorphological processes of the area is re-instated to 
conditions which are as natural as possible;  
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Objective/ 
Requirement 

Control Measures 

Topsoil 
Management 

➢ Exposed slopes along the edge of rehabilitated watercourses, particularly within the Smithfield 
1 and Smithfield 2 Recipient sites as well as the targeted extents of the uMkhomazi River will be 
reshaped to a 1:4 slope wherever practicable and taking into consideration sensitive faunal and 
floral assemblages 

➢ Exposed slopes along the edge of rehabilitated watercourses, particularly within the Smithfield 
1 and Smithfield 2 Recipient sites as well as the targeted extents of the uMkhomazi River and 
the associated tributary are highly prone to erosion, given the naturally erodible nature of the 
soils. Drainage control features such as earth berms or perimeter berm/swales (see below) must 
be used to intercept and convey runoff from above disturbed areas to suitable dispersal areas 
or drainage systems. This helps to reduce the sedimentation from exposed areas. Walker, D. 
1999 et al. and USEPA. 2005 have identified the following methods: 

• Brush layering is when branches are placed perpendicular to the slope contour. This 
method is effective for earth reinforcement and mass stability. Brush layers break up the 
slope length, preventing surface erosion, and reinforce the soil with branch stems and 
roots, providing resistance to sliding or shear displacement. Brush layers also trap debris, 
aid infiltration on dry slopes, dry excessively wet sites, and mitigate slope seepage by 
acting as horizontal drains. Brush layers facilitate vegetation establishment by providing 
a stable slope and a favourable microclimate for growth of vegetation. USEPA 2005  

• Live gully repair is a technique that is similar to branch packing but is used to repair rills 
and gullies. Live gully repairs offer immediate reinforcement and reduce the velocity of 
concentrated flows. They also provide a filter barrier that reduces further rill and gully 
erosion and must be used where gully erosion is taking place on the project footprint. 
USEPA 2005. 

➢ Ensure that no further incision or canalisation occurs within the rehabilitated watercourses (i.e. 
monitoring on a regular basis must take place in order to be proactive in this regard). If incision 
is identified, remediation must commence immediately, and the surrounding area is to be 
reprofiled to a 1:3 slope, covered with a commercially available geotextile as described above, 
which is to be staked to the surface of the slopes until indigenous wetland vegetation can be re-
instated (Step 4 below). 

➢ Actions to be taken to prevent any further erosion from occurring within the rehabilitated areas 
are as follows: 

• Re-vegetating the disturbed and rehabilitated areas (Step 4 below); 

• Stabilise the soil through the use of geotextiles, especially effective with growing vegetation; 
and 

• Apply a layer of mulch to the rehabilitated areas to allow the soil to slowly soak up the water 
and reduce the impact of rain on bare soil. 

Stormwater 
Management 

➢ Storm water management systems must be put into place prior to vegetation clearing;  
➢ Storm water must be managed within the area; 
➢ Management measures should include berms, silt fences, hessian curtains, pebbling and that 

stormwater be diverted away from areas susceptible to erosion. Care must be taken to avoid 
additional disturbance during the implementation of these measures; and 

➢ Re-profile the disturbed areas as soon as work has been completed, to ensure that runoff and 
stormwater drains into the soil. 

 

11.2.3 Step 3: AIP Clearing 

At the time of the assessment in March 2018 several watercourses within all four target 

recipient sites were considered to have a high incidence of alien floral invasion. Species which 

were identified and are deemed to be of concern with regards to floral diversity include (but 

are not necessarily limited to): Acacia mearnsii (Black Wattle), A. dealbata (Silver Wattle), 

Rubus cuneifolius (American bramble), and Solanum mauritanium (Bugweed). Both Acacia 

species are Category 2 species under the NEMA Alien and Invasive Species Regulations 
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(2014), whilst S. mauritanium and R. cuneifolius are Category 1b species under the same 

regulations.  

 

11.2.4 Step 4: Revegetation 

The following criteria have been used to inform the selection of wetland plant species within 

the offset site:  

➢ Plants must be hardy, and ideally able to withstand:  

• Elevated nutrients; 

• Periodically high hydrocarbons (oils);  

• Occasional high sediment inflows;  

• Elevated ammonia concentrations;  

• Periods of low oxygen, depending on zonation; and 

• Periodic inundation (it is assumed that inundation is likely during the rainy season).  

➢ Plants must be readily available;  

➢ Plants must establish rapidly to facilitate prompt onset of wetland function;  

➢ The maintenance requirements of the plants should be low, bearing in mind that all 

plants are likely to require maintenance at some stage; and  

➢ Plants should ideally be locally indigenous and no plants that are alien and invasive 

should be planted or allowed to remain in the study area.  

 

It is important to note that the Contractor must ensure a variety of plants be used for each 

rehabilitation area, depending on seasonal planting requirements and availability. No one 

specific species should be allowed to completely dominate the rehabilitation area.  

 

11.2.5 Step 5: Freshwater Resource Monitoring  

Prudent monitoring of the rehabilitation areas is of utmost importance to ensure success and 

to provide a continual flow of data, enabling all parties involved to accurately assess and 

manage water resource related progress and issues. To ensure the accurate gathering of 

data, the following techniques and guidelines should be followed: 

➢ The implementing agent must ensure that all aspects as stipulated in this 

implementation plan are being adhered to and that the rehabilitation and 

implementation is being undertaken according to good freshwater resource 

management principles. 

➢ Site walk through surveys should be applied as the preferred method of monitoring 

with specific focus on: 
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• AIP clearing activities and proliferation; 

• Burn sites; 

• Erosion monitoring; 

• Wetland rehabilitation; 

• Waste and litter problems; and 

• Vegetation regrowth.  

➢ The rehabilitation areas must be inspected for erosion after all significant rainfall 

events; 

➢ Areas where re-vegetation has taken place must be monitored annually to ensure 

vegetation becomes established, and that no new AIP establish; 

➢ If any areas of excessive sedimentation are observed, the excess sediment should be 

carefully removed, preferably by hand; 

➢ All data gathered should be measurable (qualitative and quantitative); 

➢ Monitoring actions should be repeatable and temporally and spatially comparable; 

➢ Data should be auditable; 

➢ Data gathered should be an accurate representation of the various floral communities 

and habitat units represented by each monitoring site; 

➢ Data, when compared to previous sets, should show spatial and temporal trends; and 

➢ Reports should present and interpret the data obtained. 

 

An example of a field form which is to be completed by the relevant Contractor and/or the 

implementing Agent is available in Appendix K of this report. This form should be completed 

during the annual follow-up prior to mobilisation of any clearing teams to inform the planning 

of equipment, personnel and thus required funding.  

 

11.2.6 Budgetary Allowances 

In order for any conservation initiative to be successful, adequate funding needs to be put in 

place to ensure follow through of the project. A budget estimate was allocated to initial site 

preparation work including but not limited to: 

➢ Alien and invasive species removal; 

➢ Removal of waste and rubble;  

➢ Re-sloping and bank stabilisation;  

➢ Preparation for revegetation; and revegetation.  

 

In addition to the physical interventions into riparian zone restoration the project will employ 

three full time “River Keepers” for each reach of riparian zone to be managed. These persons 
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will be trained and tasked with minor alien vegetation control, litter control, and general 

monitoring of the riverine integrity. Furthermore, these River Keepers will be tasked with 

educating the local communities on managing and appreciating the river. This is aimed at 

changing attitudes in the local community and assist in leading to changed behaviour which 

could improve the condition of the catchment and the local riverine resources. 

 

Allowance has also been made for ongoing maintenance and management for a period of 

three years. Since after this period the amount of ongoing maintenance is difficult to ascertain, 

no budgetary allowance has been made beyond a three-year period. It must however be noted 

that budget for overall ongoing management and maintenance has been made for a period of 

30 years.  

 

It is estimated that R37, 855,000 (rounded and including VAT at a rate of 15%) will be 

required to execute the Wetland Offset and Compensation Initiative. It is estimated that R36, 

590,000 (rounded and including VAT at a rate of 15%) will be required to execute the 

Riparian Zone Offset and Compensation Initiative. The following tables provides a budget 

breakdown for each task in these two (Wetland and Riparian Zone) Offset and Compensation 

Initiatives. 

 

  



SAS 217174 December 2019

 

 

171 

Table 45: Implementation costs for the implementation of the wetland Offset and 
Compensation Initiative.  

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

SECTION 1 : PREPARATION

1.1 Alien and invasive species removal ha 1117,0 R 4 400,00 R 4 914 800,00

1.2 Removal of any waste and litter from wetland areas sum R 100 000,00

1.3 Temporary stormwater management measures including 

sediment traps sum 185 R 3 900,00 R 721 500,00

1.4 Resloping/ shaping of areas where steep banks are present 

to 1:4 slopes prior to covering with erosion control blanket m² 15000 R 495,00 R 7 425 000,00

1,5 Ripping of areas to be planted and reseeded:  

Loosening of the soil to a depth of 300mm m² 937000 R 1,40 R 1 311 800,00

1,6 Scarifying all compacted and cleared areas to be planted and 

reseeded:

Roughening of the surface of the soil to a depth of 

approximately 150mm m² 937000 R 1,00 R 937 000,00

Total Preparation R15 410 100,00

 SECTION 2 : PLANTING

2,1 Hydroseed with indigenous veldgrass mixture suitable for 

wetland areas                                                              m² 952000 R 9,00 R 8 568 000,00

Total Planting R8 568 000,00

SECTION 3: OTHER

3.1 Erosion control blanket/ geofabric on slope including staking 

vertical strips (500m²) roll 150 R 500,00 R 75 500,00

Total Other R75 500,00

SECTION 4: MAINTENANCE (rate per annum for a period 

of three years)

4.1 Annual follow up of alien vegetation control in the form of 

weeding of recruits ha 11 R 7 500,00 R 2 520 000,00

4,2 Follow up reseeding where required

An acceptable cover means that not less than 75% of the re-

vegetated area is to be covered with indigenous species and 

that there will be no bare patches of more than 500 x 500 

mm in maximum dimension. m² 55850 R 12,00 R 3 351 000,00

Total Maintenance R5 871 000,00

Sub Total (ex VAT) R 29 924 600,00

Preliminaries and General R 1 496 230,00

Contingencies R 1 496 230,00

Total (ex VAT) R 32 917 060,00
Total (incl. VAT) R 37 854 619,00

NOTES:

1. The rates are to include site establishment as well as the 

supply of all plant, labour and materials to carry out the work.

2. Hydroseeding and planting is to take place during the KZN 

growing season only.

3. Water to be made available for the initial establishment 

phase of revegetated areas.

BUDGET COST ESTIMATE AS FOR THE IMPLIMENTATION OF THE BIODIVERSITY OFFSET AND 

COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

WETLAND STEWARDSHIP

December 2019
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Table 46: Implementation costs for the implementation of the riparian Offset Initiative. 

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

SECTION 1 : PREPARATION

1.1 Alien and invasive species removal ha 68 R 4 950,00 R 334 125,00

1.2 Removal of any waste and litter from wetland areas sum R 15 000,00

1.3 Temporary stormwater management measures including 

sediment traps sum R 120 000,00

1.4 Resloping/ shaping of areas where steep banks are present 

to 1:4 slopes prior to covering with erosion control blanket m² 10200 R 500,00 R 5 100 000,00

1,5 Ripping of areas to be planted and reseeded:  

Loosening of the soil to a depth of 300mm m² 20000 R 1,50 R 30 000,00

1,6 Scarifying all compacted and cleared areas to be planted and 

reseeded:

Roughening of the surface of the soil to a depth of 

approximately 150mm m² 20000 R 1,00 R 20 000,00

Total Preparation R5 619 125,00

 SECTION 2 : PLANTING

2,1 Revegetate with shrubs and trees from 1-4L containers 

suitable for terrestrial areas
m² 10500 R 275,00 R 2 887 500,00

2,2 Hydroseed with indigenous veldgrass mixture suitable for 

wetland areas                                                              m² 20000 R 11,00 R 220 000,00

Total Planting R3 107 500,00

SECTION 3: OTHER

3.1 Erosion control blanket/ geofabric on slope including staking 

of vertical strips (775m²) roll 100 R 550,00 R 55 500,00

Total Other R55 500,00

SECTION 4: MAINTENANCE (rate per annum for a period 

of three years)

4.1 Annual follow up of alien vegetation control in the form of 

weeding of seedlings for 30 years ha 17,00 R 8 050,00 R 4 105 500,00

2,1 Additional planting to replace failed vegetation

m² 3400 R 850,00 R 2 890 000,00

4.3 Follow up reseeding where required

An acceptable cover means that not less than 75% of the re-

vegetated area is to be covered with indigenous species and 

that there will be no bare patches of more than 500 x 500 

mm in maximum dimension for 10 years. m² 2000 R 21,00 R 420 000,00

4.4 Follow up replanting where required sum R 577 500,00

4,4

Employment of River Keepers 30 year Period

Annual 

salary 90,00 R 135 000,00 R 12 150 000,00

Total Maintenance R20 143 000,00

Sub Total (ex VAT) R 28 925 125,00

Preliminaries and General R 1 446 256,25

Contingencies R 1 446 256,25

Total (ex VAT) R 31 817 637,50
Total (incl. VAT) R 36 590 283,13

NOTES:

1. The rates are to include site establishment as well as the supply of all plant, labour and materials to carry out the 

work.

2. Hydroseeding and planting is  to take place during the KZN growing season only.

3. Water to be made available for the initial establishment phase of revegetated areas.

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY OFFSET 

AND COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

RIPARIAN VEGETATION RESTORATION

December 2019
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The following assumptions were made to obtain the above presented budget: 

➢ The rates are inclusive of site establishment, supply of all plants, labour and materials; 

➢ Various fractions were used to define the amount of intervention required as to the 

entire area is affected by factors such as alien vegetation encroachment; 

➢ A further fraction was then used for maintenance assuming that some areas of 

maintenance will need to be revisited;  

➢ No allowance has been made for inflation and figures are based on estimates the time 

of writing; 

➢ Water is made available for the initial establishment (i.e. plants to be watered through 

the first winter until established); and 

➢ All planting and hydro-seeding is to take place during the KwaZulu Natal growing 

season. It is strongly advised that larger specimens be planted in late spring before 

the rainy season while smaller saplings only be planted in early spring (to reduce the 

risk of drowning). 

 

11.3 CBA and Grassland Offset specific implementation 

Following on from the assessment of the CBA and Grassland Assessment (Appendix J of this 

report), rehabilitation, management and monitoring measures were developed specific to the 

CBA and grassland areas as part of the overall implementation plan for the Offset and 

Compensation Initiative. The Implementation Plan is applicable to the grassland areas within 

the proposed recipient sites, as part of the required Biodiversity Offset and Compensation 

Initiative. These calculations are based on the findings of the CBA and Grassland Assessment 

(Appendix J of this report) and can be summarised as follows: 

 

Table 47: Summary of terrestrial biodiversity conservation and trade off calculations for the 
proposed Smithfield dam. 

 Smithfield Dam Offset requirements 

Total Potential 
Loss 

Offset Target 

Smithfield 1 Smithfield 2 

Total Potential 
Available CBA 
Recipient site 

Potential 
additional 
area 

A
ct

u
al

 

H
a 

A
va

ila
b

le
 

A
ct

u
al

 

H
a 

A
va

ila
b

le
 

Irreplaceable 29.45 382.85 701.33 135.47 837.07 454.22 

Optimal 129.22 1421.42 - 2513.33 2513.33 1091.91 
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Table 48: Summary of terrestrial biodiversity conservation and trade off calculations for the 
proposed Balancing Dams and spoil sites. 

 Balancing Dam Offset Requirements 

Proposed 

Balancing Dams 

Type of *CBA Total 

Potential 

Loss 

Offset 

target 

Baynesfield Total Potential 

Available *CBA 

Recipient site 

Potential 

additional area 

 Actual Ha 

Available 

Langa 
Irreplaceable 14.76 442.80 1737.52 

1737.52 1294.72 
Optimal - - 44.74 

Mbangweni 
Irreplaceable 15.59 466.80 1737.52 

1737.52 1270.72 
Optimal -  44.74 

 Layout Alternative B: Proposed Spoil Sites 

Spoil Sites (8 in total) Irreplaceable 5.65 169.50 1737.52 1737.52 1568.02 

*If the Langa Balancing dam is used as the preferred option. 

 

The location of the proposed recipient sites was strategically selected to accommodate the 

like-for-like requirement as stipulated in the Business and Biodiversity Offsets Programme 

(BBOP) Handbook (2009) which states “…offset the biodiversity components to be impacted, 

by targeting the same biodiversity components elsewhere (an ‘in-kind’ offset)”. Furthermore, 

in the case of future development potential for the offset site, development can be planned 

around the wetland and included in the Spatial Development Framework, incorporating these 

areas within planned open spaces. However, it should be noted that such developments may 

not necessarily include generally high-impact activities such as housing or forestry. 

11.3.1 CBA and Grassland Rehabilitation and Species-Specific Compensation 

Activities 

In order to improve the PES of the CBAs and grassland areas by rehabilitation, various 

activities need to be undertaken. This includes the re-shaping / re-sloping and stabilisation of 

incised embankments, clearing of alien vegetation and re-vegetation of disturbed areas with 

indigenous vegetation once rehabilitation is completed. Table 39 below provides the 

rehabilitation measures to be implemented in addition to alien vegetation control (refer to 

Section 11.3). 
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Table 49: Rehabilitation and control measures to be implemented with rehabilitation of the 
CBA and grasslands. 

Objective/ 
Requirement 

Control Measures 

Indigenous 
Vegetation 

➢ Where possible, any indigenous vegetation, specifically any endangered species, should be 
rescued and relocated prior to the commencement of any earthworks (associated with 
embankment re-shaping) and housed at a dedicated nursery, for re-instatement during the 
revegetation stage (Step 4); 

➢ Should the Contractor not have the expertise to identify and rescue such species, they will need 
to appoint a suitably qualified botanist to assist in order to ensure that plants are harvested 
correctly for maximum survival; and 

➢ Any permits that may be required for the rescue and harvesting of these species should be in 
place prior to any earthworks.   

Earthworks ➢ All rehabilitation work should be done during the drier winter months (May to September) to 
reduce contamination of surface water, increased sedimentation and erosion; 

➢ Should the implementing agent not have the relevant expertise, it is recommended that the 
rehabilitation be overseen by a suitably qualified wetland specialist to ensure maximum service 
provision is achieved over the long-term in terms of hydrology, geomorphology, water quality 
and biota; 

➢ Footprint areas for equipment must be kept as small as possible;  
➢ Where necessary steep banks should be re-sloped to prevent erosion, specifically: 

• Embankments to be re-sloped to a maximum of a 1:3 ratio; 

• All embankments should be earthed banks and landscaped with indigenous wetland 
vegetation, and if necessary to provide further stability, with a commercially available 
product such as BioMac®, coir logs, Geojute, or MacMat-R®, all of which provide erosion 
control whilst simultaneously supporting the establishment of vegetation (Picture examples 
below);  

• Any topsoils moved during re-sloping activities should be stockpiled and re-instated after 
re-sloping as indigenous vegetation seeds will be present within the soil. 

Erosion 
prevention and 
Topsoil 
Management 

➢ Any area where active erosion is observed must be immediately rehabilitated in such a way as 
to ensure that the hydrology of the area is re-instated to conditions which are as natural as 
possible;  

➢ Exposed slopes along the edge of the rehabilitated wetland are highly prone to erosion, 
particularly given the naturally erodible nature of the soils. Drainage control features such as 
earth berms or perimeter berm/swales (see below) must be used to intercept and convey runoff 
from above disturbed areas to suitable dispersal areas or drainage systems. This helps to reduce 
the sedimentation from exposed areas. Walker, D. 1999 et al. and USEPA. 2005 have identified 
the following methods: 

• Brush layering is when branches are placed perpendicular to the slope contour. This 
method is effective for earth reinforcement and mass stability. Brush layers break up the 
slope length, preventing surface erosion, and reinforce the soil with branch stems and roots, 
providing resistance to sliding or shear displacement. Brush layers also trap debris, aid 
infiltration on dry slopes, dry excessively wet sites, and mitigate slope seepage by acting 
as horizontal drains. Brush layers facilitate vegetation establishment by providing a stable 
slope and a favourable microclimate for growth of vegetation. USEPA 2005  

• Live gully repair is a technique that is similar to branch packing but is used to repair rills 
and gullies. Live gully repairs offer immediate reinforcement and reduce the velocity of 
concentrated flows. They also provide a filter barrier that reduces further rill and gully 
erosion and must be used where gully erosion is taking place on the project footprint. 
USEPA 2005. 

➢ Ensure that no further incision or canalisation occurs within the rehabilitated grassland. If incision 
is identified, remediation must commence immediately, and the surrounding area is to be 
reprofiled to a 1:3 slope, covered with a commercially available geotextile as described above, 
which is to be staked to the surface of the slopes until indigenous wetland vegetation can be re-
instated (Step 4 below). 

➢ Actions to be taken to prevent any further erosion from occurring within the rehabilitated areas 
are as follows: 

• Re-vegetating the disturbed and rehabilitated areas (Step 4 below); 
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Objective/ 
Requirement 

Control Measures 

• Stabilise the soil through the use of geotextiles, especially effective with growing vegetation; 
and 

• Apply a layer of mulch to the rehabilitated areas to allow the soil to slowly soak up the water 
and reduce the impact of rain on bare soil. 

Stormwater 
Management 

➢ Storm water management systems must be put into place prior to vegetation clearing;  
➢ Storm water must be managed within the area; 
➢ Management measures should include berms, silt fences, hessian curtains, pebbling and that 

stormwater be diverted away from areas susceptible to erosion. Care must be taken to avoid 
additional disturbance during the implementation of these measures; and 

➢ Re-profile the disturbed areas as soon as work has been completed, to ensure that runoff and 
stormwater drains into the soil. 

11.3.2 Step 3: AIP Clearing 

A low diversity of AIP diversity was present within the proposed offset sites. Main AIP species 

which were observed include Acacia mearnsii (2), Melia azedarach (1b, 3 in urban areas), 

Rubus cuneifolius (1b), Populus alba (2), Solanum mauritianum (1b), and Cirsium vulgare 

(1b). Category 1b species must be removed and destroyed as they have high invasive 

potential. Category 2 are commercially used plants that may be grown in demarcated areas, 

provided that there is a permit and that steps are taken to prevent their spread. The extent of 

these species within the recipient sites are currently limited an AIP plan was developed as 

part of the Biodiversity Offset and Compensation Initiative. 

11.3.3 Step 4: Revegetation 

The last stage of the rehabilitation activities should be to re-instate indigenous vegetation 

within the rehabilitation areas. Purchasing of the required herbaceous species should have 

been undertaken as part of the Planning (Step 1) and must be ready and available for 

revegetation as soon as re-sloping and stabilisation of embankments and clearing of alien 

vegetation activities have been completed. The following points are of key importance for re-

vegetation: 

➢ Planting must start as soon as possible after re-sloping to minimise the duration of 

bare ground being exposed which could lead to further erosion and sedimentation of 

the area, and to establish ecological habitats. Furthermore, all disturbed areas as part 

of the rehabilitation, as well as where AIP have been removed will also be re-instated 

with indigenous vegetation;  

➢ Re-instatement of indigenous vegetation will be undertaken in early spring 

(September). This will ensure that vegetation is allowed to become established prior 

to the onset of the hot summer months, and prior to the onset of the cold winter period, 

which will maximize growth and early establishment;  

➢ Should the Contractor not have the relevant expertise on planting of specimens, they 

will appoint a suitably qualified botanist to assist with the re-vegetation; and 
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➢ It is strongly recommended that a Community Liaison Officer be appointed to assist 

with developing and implementing education programs within the communities that 

utilise the recipient site for grazing of domestic livestock, with the primary purpose of 

imparting the importance for sustainable grazing (and burning) practices. 

It is recommended that the following grass mixture is used for rehabilitation purposes, as the 

species will aid in soil stabilisation and restoration of the rehabilitated grassland area: 

 

Sour Bushveld Reclamation Mixture (Mayford - BIOSOME) will be used for revegetation 

purposes, as the grass mixture used is specific for the area. The Sour Bushveld Mixture 

comprises the following grass species: 

➢ Eragrostis curvula; 

➢ Panicum maximum; 

➢ Chloris gayana; and 

➢ Cynodon dactylon. 

 

It is important to note that the Contractor must ensure the recommendations is followed as per 

recommendations from the supplier of the grass mixture. When bare areas are identified 

where seed gemination is not taken place, reseeding needs to take place. No one specific 

species should be allowed to completely dominate the rehabilitation area.  

 

11.3.4 Step 5: Monitoring  

Prudent monitoring of the rehabilitation areas is of utmost importance to ensure success and 

to provide a continual flow of data, enabling all parties involved to accurately assess and 

manage water resource related progress and issues. To ensure the accurate gathering of 

data, the following techniques and guidelines should be followed: 

➢ The Offset Committee or suitably qualified overseeing agent must ensure that all 

aspects as stipulated in this implementation plan are being adhered to and that the 

rehabilitation and implementation is being undertaken according to good grassland 

management principles. 

➢ Site walk through surveys should be applied as the preferred method of monitoring 

with specific focus on: 

• AIP clearing activities and proliferation; 

• Burn sites; 

• Erosion monitoring; 

• Grassland rehabilitation; 

• Waste and litter problems; and 
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• Vegetation regrowth.  

➢ The rehabilitation areas must be inspected for erosion after all significant rainfall 

events; 

➢ Areas where re-vegetation has taken place, must be monitored annually to ensure 

vegetation becomes established, and that no new AIP establish; 

➢ All data gathered should be measurable (qualitative and quantitative); 

➢ Monitoring actions should be repeatable and temporally and spatially comparable; 

➢ Data should be auditable; 

➢ Data gathered should be an accurate representation of the various floral communities 

and habitat units represented by each monitoring site; 

➢ Data, when compared to previous sets, should show spatial and temporal trends; and 

➢ Reports should present and interpret the data obtained. 

 

Table 39 below summarises data capturing for the monitoring plan. 
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Table 50: Monitoring actions for the proposed offset site. 

Aspect Monitoring Location Frequency of sampling Frequency of Reporting 

AIP control ➢ Screening of the entire 
rehabilitation area(s); 

➢ Logging locations of any newly 
coppiced species to be 
treated/removed. 

➢ Before the initial AIP clearing, a baseline assessment should be taken to indicate 
densities and species; 

➢ After the initial AIP clearing densities should be re-recorded, including all methods 
and chemicals used; 

➢ Quarterly assessment during the first-year post rehabilitation. Densities and 
locations of newly coppiced AIPs to be recorded; and 

➢ Annually during the growing season for the second and third year, post 
rehabilitation to ensure long-term maintenance measures are effective. 

➢ Before and after AIP clearing report should be 
compiled; 

➢ Quarterly report during the first-year post AIP clearing; 
and 

➢ Annually during each growing season, for at least 3 
years post rehabilitation – report should include 
information from before and after mobilisation of 
follow-up clearing teams. 

Grazing and 
burning program 

➢ All grassland areas affected by 
grazing and burning within the 
proposed recipient sites. 

➢ Annual assessment of the condition of the vegetation within the grassland to 
identify problem areas as to lower the grazing/burning within the area; 

➢ Phytomass assessment to assess the fuel load of the area for burning should be 
done before any burning takes place. 

Annually during each growing season, for at least 5 years 
to ensure the grasslands present ecological state is 
improving. 

Waste and litter 
problems 

All areas which are frequently traversed 
by personnel during the rehabilitation. 

Monitoring of waste or litter problems should occur daily where rehabilitation and AIP 
clearing are taking place. The Contractor is to ensure that no staff litter on site.  

Monthly monitoring report compiled by the appointed 
Implementing agent. 

Erosion ➢ All rehabilitated areas; and 
➢ All areas disturbed by rehabilitation 

activities. 

➢ Weekly during rehabilitation activities; 
➢ After every major rainstorm and / flood for the first wet season post rehabilitation. 

Monthly monitoring report compiled by the appointed 
Implementing agent. 

Re-vegetation All areas rehabilitated as part of the 
offset.  

➢ Monthly for 6 months after re-instatement of vegetation; 
➢ Annually during the growing season for at least three (3) years post rehabilitation 

to ensure plant survival and to ensure that no AIPs are outcompeting indigenous 
species.  

➢ Before commencement of rehabilitation activities, a 
report should be compiled listing existing species as 
well as any endangered species that may need to be 
rescued. Should the Contractor not have the expertise 
to undertake this list, they are to appoint a suitable 
botanist to assist; 

➢ Monthly for 6 months after the re-instatement; and 
➢ Annually during each growing season, for at least 3 

years post rehabilitation.  
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An example of a field form which is to be completed by the relevant Contractor and/or the 

implementing agent is available in Appendix K of this report. This form should be completed 

during the annual follow-up prior to mobilisation of any clearing teams in order to inform the 

planning of equipment, personnel and thus required funding. 

 

11.3.5 Budgetary Allowances 

In order for any conservation initiative to be successful, adequate funding needs to be put in 

place to ensure follow through of the project. A budget estimate was developed considering 

both initial planning work and specifically the development of specific grazing and fire 

management plans per offset recipient site. Budget was then allocated to initial site 

preparation work including but not limited to: 

➢ Alien and invasive species removal; 

➢ Removal of waste and rubble;  

➢ Re-sloping and erosion intervention;  

➢ Preparation for revegetation; and revegetation.  

 

Allowance has also been made for ongoing maintenance and management for a period of 

three years. Since after this period the amount of ongoing maintenance is difficult to ascertain, 

no budgetary allowance has been made beyond a three-year period. It must however be noted 

that budget for overall ongoing management and maintenance has been made for a period of 

30 years.  

 

It is estimated that R21, 419,000 (rounded and Incl. VAT at 15%) will be required to execute 

the Grassland Offset and maintain it for a three-year period. The following table provides a 

budget breakdown for each task in the grassland CBA rehabilitation maintenance and 

monitoring program. The budget presented herein is based on the implementation of Layout 

Alternative B (i.e. excluding the Balancing Dam). 
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Table 51: Implementation costs for the rehabilitation and maintenance of terrestrial CBA 
Habitat.  

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

SECTION 1 : PREPARATION

1.1
Develop Portion specific Grazing and fire management plans

land 

parcels 30 R 25,000.00 R 750,000.00

1.2 Alien and invasive species removal ha 1052.00 R 3,850.00 R 4,050,200.00

1.3 Removal of any rubble and litter from habitat areas sum R 25,000.00

1.4 Resloping/ shaping of areas where erosion has occurred m² 52600 R 50.00 R 2,630,000.00

1.5 Ripping of areas to be planted and reseeded:  

Loosening of the soil to a depth of 300mm m² 52600 R 1.50 R 78,900.00

1.6 Scarifying all compacted and cleared areas to be planted and 

reseeded:

Roughening of the surface of the soil to a depth of 

approximately 150mm m² 52600 R 1.00 R 52,600.00

Total Preparation R7,586,700.00

 SECTION 2 : PLANTING

2.1 Revegetate with shrubs and groundcovers from 1-4L 

containers suitable for terrestrial areas m² 1050 R 190.00 R 199,500.00

2.2 Hydroseed with indigenous veldgrass mixture suitable for 

grassland areas                                                            m² 52600 R 9.00 R 2,367,000.00

Total Planting R2,566,500.00

SECTION 3: OTHER

3.1 Erosion control blanket/ geofabric on slope including staking 

vertical strips (500m²) roll 100 R 500.00 R 50,500.00

3.2 Temporary barrier fence around required rehabilitated areas to 

prevent access km 6 R 15,000.00 R 82,500.00

Total Other R133,000.00

SECTION 4: MAINTENANCE (rate per annum for a period of 

three years)

4.1 Annual follow up of alien vegetation control in the form of 

weeding of seedlings ha 51 R 3,850.00 R 5,832,750.00

4.2 Follow up hydroseeding where required for ten years

m² 7890 R 9.00 R 710,100.00

4.4 Follow up replanting where required sum R 102,660.00

Total Maintenance R6,645,510.00

Sub Total (ex VAT) R 16,931,710.00

Preliminaries and General R 846,585.50

Contingencies R 846,585.50

Total (ex VAT) R 18,624,881.00
Total (incl. VAT) R 21,418,613.15

NOTES:

1. The rates are to include site establishment as well as the 

supply of all plant, labour and materials to carry out the work.

2. Hydroseeding and planting is not to take place during the 

KZN growing season only.

3. Water to be made available for the initial establishment 

phase of revegetated areas.

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY OFFSET AND 

COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

GRASSLAND STEWARDSHIP

December 2019
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The following assumptions were made to obtain the above presented budget: 

➢ The rates are inclusive of site establishment, supply of all plants, labour and materials; 

➢ It is assumed that 35 individual fire and grazing management plans will need to be 

developed, however that there will be substantial overlap between them;  

➢ It is assumed that of the CBA areas under stewardship 47% of the area will require 

alien vegetation control and intervention with an annual follow up on 10% of that area 

in each of three years; 

➢ Erosion control, earth preparation and revegetation will be required on 0.5% of the 

CBA areas with an annual follow up on approximately 10% of that area in each of three 

years; 

➢ No allowance has been made for inflation and figures are based on estimates the time 

of writing; 

➢ Water is made available for the initial establishment (i.e. plants to be watered through 

the first winter until established); and 

➢ All planting and hydro-seeding is to take place during the Kwa Zulu Natal growing 

season. It is strongly advised that larger specimens be planted in late spring before 

the rainy season while smaller saplings only be planted in early spring (to reduce the 

risk of drowning).  

 

11.4 Species of Conservation Concern Compensation specific 

implementation 

The Implementation Plan is applicable to the areas where preferred habitat areas for the 

identified Species of Conservation Concern within the proposed recipient sites, as part of the 

required Biodiversity Offset and Compensation Initiative. 

11.4.1 Gnomeskelus fluvialis (Riverine Keeled Millipede) 

Protection of riparian forest which is planned on a like for like basis will address the need to 

compensate for the potential impacts on Gnomeskelus fluvialis. Protection of the preferred 

habitat for the Gnomeskelus fluvialis (Riverine Keeled Millipede) will be implemented through 

the offset of watercourses within identified offset recipient sites which equates to 

approximately 135 ha of habitat for the species which will be managed under the stewardship 

program.  

 

As part of the Stewardship program, the riparian habitat will not only be conserved but through 

programs such as Working for Water the condition of these forest areas can be improved by 

means of: 
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➢ Alien and invasive vegetation removal; 

➢ Revegetation with indigenous riparian trees;  

➢ The re-establishment of riparian forest and associated leaf litter which provides the 

required habitat for Gnomeskelus spp.  

 

Protection of the preferred habitat for the Gnomeskelus fluvialis (Riverine Keeled Millipede) 

will be implemented. This will be achieved with the help of existing programs such as Working 

for Water Program that will assist in clearing AIP and also increases work opportunities for the 

local community. Riparian areas have been identified in three areas adjacent to the Smithfield 

Dam for rehabilitation at three strategic points around the dam. Refer to Figure 16. These 

areas can be summarised as follows: 

➢ A length of the uMkhomazi River of 9 km downstream of the proposed dam wall; 

➢ A length of 3 km on a tributary of the uMkhomazi River to the south of and entering the 

proposed dam; and 

➢ A length of the uMkhomazi River of 4.5 km upstream of the full supply level of the dam.  

 

The above intervention is in line with the requirements defined by the Department of Water 

and Sanitation - Sub-Directorate: Instream Water Use (Mr. P. Ackerman Pers. comm. 2017) 

where the upstream and downstream ecology of the river is re-instated.  

 

This initiative serves the additional purpose of as best possible ensuring that on a like for like 

basis riparian areas are conserved and that the area nearest to the Lundy’s Hill population of 

Gnomeskelus fluvialis, that will not be affected by the proposed dam, will be rehabilitated and 

managed for the life of the dam.  

 

Very little information exists on the relocation of millipedes and terrestrial molluscs and there 

is only one published study on the relocation of one millipede species in Kenya, and two 

published studies on terrestrial mollusc relocation in North America. Endemic species or those 

that are rare are often limited by their dependence on specific habitat characteristics such as 

the soil chemistry and composition, as well as by vegetation, moisture, shading and 

temperature characteristics of a particular habitat. This means relocation to a habitat that lacks 

a particular suite of characteristics is unlikely to be successful (Hammer; 2017). 

 

The effort required to collect sufficiently large numbers of millipedes for relocation is large 

relative to the return on this effort. This is especially true for rare species. The use of large 

pitfall traps rather than active searching is unlikely to improve the return. No individuals of the 

priority mollusc species were collected. 
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Prior to first flooding of the dam a team of suitably trained individuals and overseen by a 

suitably qualified specialist consultant to oversee the work will undertake rescue and relocation 

surveys to rescue and relocate all Gnomeskelus spp. The rescue and relocation must be 

undertaken as follows: 

 

Before millipedes are moved, the millipede and mollusc diversity and population in the sites to 

which they are to be introduced will be assessed. Two to five people will be needed for this 

exercise (Hammer; 2017). The “Release” sites will consist of 2x4 m areas considered to 

include ideal habitat, i.e. with trees, shade and leaf litter. The GPS co-ordinates of the site and 

description of the vegetation and habitat characteristics will be recorded. The site number will 

be spray painted onto the largest tree within the sampling area to assist with future location. 

 

Millipedes and terrestrial molluscs must be harvested from the area (recommended 20X20m 

plots) in which target species is likely to occur. These areas each must be searched with an 

effective 16 man hours of effort per 400 square meter area. To collect individuals, soil must 

be dug up around the base of trees and under fallen logs or Aloes, and at the base of grass 

tufts.  

 

Once collected, the millipedes and molluscs harvested have been harvested they will be held 

in large plastic trunks and buckets (Fig. 6) with soil and vegetation from the plots from which 

they are collected. They will be sorted according to species and will be sexed and counted 

and divided into lots to be released to the “Release” sites. The number of each species and 

where possible, the number of each gender, adults and juveniles will be recorded for each of 

the “Release” sites.  

 

Marking of individual millipedes or molluscs that are relocated is not recommended because 

it may have a negative impact on survival, and it is unlikely to last sufficiently long to allow 

monitoring over time. It is likely that the introduced individuals disperse away from the sites 

where they are released and so measuring actual impact is a challenge without extensive 

sampling. Including a larger number of sites and increasing sampling effort would improve 

measurement of impact of relocation, but this would result in disturbance of a large area, which 

would not be acceptable in areas allocated for conservation. Monitoring will be undertaken 

every two years following the same initial screening method for the recipient sites to reduce 

impact on the receiving environment.  

 

Funds to assist with synecological and autecological studies/research of Gnomeskelus 

fluvialis at a tertiary (e.g. universities) or statutorily level (in liaison with Ezemvelo KZN Wildlife) 
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were included in the budget to enable such research. Funding will also be made available for 

the Taxonomic revision and the phylogenic relationship of Polydesmoid millipedes, with 

special mention of the genus Gnomeskelus. These funds, at the discretion of a suitably 

qualified specialist, may be either redirected to other aspects of the offset if a need is identified, 

or excluded from the final budget. 

 

11.4.2 Capys penningtoni (Pennington’s Protea Butterfly) 

Larger habitat areas and linkages of the host plants Protea caffra and P. simplex can be 

established by replanting of the Protea stands. This could likely address the need to 

compensate for the potential loss of the host plant for C. penningtoni within the fully supply 

level of the proposed Smithfield Dam. It is anticipated that a ratio of 30:1 will be sufficient to 

compensate for the loss of the Protea stands occurring within the full supply level footprint of 

the Smithfield dam ensuring that a net gain in food supply for C. penningtoni is achieved. 

 

Another factor that contributed towards the decline in C. penningtoni species is the regular 

burning of Protea savanna. The proliferation of bracken fern (Pteridium aquilinum) and 

bramble (Rubus species) in the undergrowth of the Protea savanna causes fire to pass 

through the habitat and burn more intensely, causing more damage or even death to Protea 

stands. This in turn has had an impact on the butterfly population.  

 

The alien invasive harlequin or multicoloured Asian ladybird beetle Harmonia axyridis also 

causes a decline in populations of C. penningtoni. This was observed and verified during 

numerous site visits by Ezemvelo KZN Wildlife (A. Armstrong, African Butterfly News, Addition 

November / December 2017-6). The Harmonia species has been shown to consume the eggs 

and larvae of certain Lepidoptera. It is therefore recommended that an alien invasive and 

control plan be developed and implemented in conjunction with Ezemvelo KZN Wildlife to 

promote habitat and species availability though: 

➢ A phased approach of alien invasive floral removal – avoid large cleared areas 

causing erosion and soil disturbance. 

➢ Possible removal of Harmonia axyridis from the environment by developing a 

pheromone trap. Such a trap might work by attracting the beetles from afar using 

vertical, contrastingly-coloured objects, then by causing them to aggregate at the 

traps when they are close by via a synthetic version of the beetle’s aggregation 

pheromone, and finally by the removal of the beetles from the environment. Whether 

such a trap could indeed be used to reduce the high numbers of this beetle species 

in the environment is unknown at present.  
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11.4.2.1 Detailed Implementation compensation plan for Capys penningtoni 

(Pennington’s Protea Butterfly) 

Since very little information, distribution and habitat requirements are available for C. 

penningtoni, a management plan or guidelines for the conservation of these butterfly species 

does not exist.  It is therefore recommended that a compensation plan be developed and that 

measures stipulated in this plan must be implemented.  

 

11.4.2.2 Planting of Protea caffra and P. simplex 

The compensation plan will consist of four (4) phases for the replanting of Protea species: 

1. Determining the number of host tree individuals lost 

➢ Protea caffra and P. simplex is the main food source for the protected Capys 

penningtoni (Pennington’s Protea Butterfly). Marking of all the Protea species 

(irrelevant of the size or status) associated with the full supply level of the dam and 

that will be lost, must be marked with a handheld GPS. The number of trees to be lost 

will be used in the compensation calculation of 30:1 i.e. Planting of 30 trees for every 

one that is likely to be destroyed or die out; 

➢ Markings will take place within all seasons to ensure that all possible species lost are 

recorded; 

➢ A marking sheet will be developed containing the date, time, season, weather 

conditions, areas surveyed, and species recorded. All recordings will be kept as part 

of the planning, implementation and monitoring phases. These records will be used as 

part of the audit during the monitoring of the success of reestablishment of habitat lost. 

 

2. Mapping of suitable habitat 

➢ During the planning phase of the compensation plan, all suitable areas containing 

Protea stands in close proximity of Smithfield dam will be mapped out (micro 

mapping).  

➢ This is essential to show the extent of existing suitable habitat and possible linkages 

between the Protea stands. This will aid in determining the replanting areas of species 

that will be lost to re-establish linkages. 

 

3. Propagation 

➢ To maintain genetic integrity of Protea stands, seed harvesting from plants within the 

proposed Smithfield Dam FSL footprint and surrounds and propagation within a 

dedicated nursery is preferred to replanting Protea species purchased from local 
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nurseries with different habitat and climate conditions. This is to retain the specific 

genetic phenotypes of the local Protea spp. populations which may potentially be 

crucial to supporting the population of C. penningtoni; 

➢ It is preferred that transplanting any Protea species from the surrounding areas should 

not be attempted as it has a very low probability of success due to their root sensitivity, 

i.e. any disturbance to the soil close to the roots will inhibit successful growth. Proteas 

can be cultivated from both seed and cuttings.  

• Seed propagation advantage: plant will develop a good root system; 

• Seed propagation disadvantage: summer rainfall Proteas, such as P. caffra and P. 

simplex, are very difficult to cultivate from seed (Carstens 2013). One of the 

reasons could be due to the very specific conditions required for seedlings to 

germinate where, for Protea species, this is triggered by fire events. Moreover, 

many protea species produce seeds that tend to remain dormant for years and will 

require the use of fire or smoke to trigger germination or scarification of the seed 

cote which, if done carelessly, can damage the seeds;  

• Cutting propagation advantage: higher success rate than seed propagation and 

does not have special germination requirements such as fire/smoke triggers; and 

• Cutting propagation disadvantage: plants propagated as cuttings do not develop 

as strong a tap root as they might if originating as a seedling. Cutting grown plants 

can become top heavy and fall over, thus they may require support to ensure 

stability.  

➢ The cultivated P. caffra and P. simplex will be planted above the full supply level of the 

Smithfield dam, within areas that have not been transformed by grazing activities; 

➢ Proteas are best harvested early in the morning or late afternoon when temperature 

starts to drop. Harvesting should not be done when flowers are wet, as this increases 

incidence of leaf blackening. 

➢ Cutting propagation would entail: 

• Cuttings must be from healthy, disease-ridden plants12; 

• Cutting must be harvested from December to end of April; 

• Shoot ends must be used for the production of cuttings; 

• Cuttings should not be subjected to heat or drought stress and should therefore 

harvested in the morning and kept cool thereafter; 

• The leaves on the lower half (50%) of each cutting must be removed (but some 

leaves should remain on the cutting) and the end dipped into a growth hormone. 

 

12 No harvesting may be done from plants that display any symptoms of disease. 
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The cuttings must then be placed in transparent growing bags with holes that are 

filled with a mixture of coarse sand and peat, for root development; 

• Cuttings must receive hourly mist sprays on a daily basis and the cuttings should 

not be subjected to any heat or drought stresses; 

• Cuttings cultivated in the ground must be kept sturdy to ensure wind does not blow 

the plant over as this will cause damage to the roots and lead to unsuccessful 

cultivation; and 

• Successful cuttings must have roughly the same number of roots as it has foliage 

before attempting to move it (if required). This normally takes about three to four 

months to occur.  

➢ Seed propagation would entail: 

• Seedbuds must be harvested approximately 9 – 12 months after plants have 

flowered, i.e. should be during the time when the plant flowers again; 

• Seeds that have been harvested must be kept dry and cool to avoid any fungal 

infections. Seeds must remain cool and dry until sown in autumn (recommended 

time: March - May); 

• The DAFF Proteas Production Guideline (2014) recommends: “Seeds are best 

sown in a seedbed than in plastic bags and containers. They should not be spread 

on the seedbed, but sow seeds sparsely (at least 4 cm apart). Sowing depth will 

depend on a particular species being sown”; and 

• Important considerations for seed propagation is the method used for germination. 

The summer rainfall Proteas are serotinous and require fire for germination to be 

triggered. There are various ways to trigger this response which can include the 

use of fire, smoke, or scarification of the seed cote. Triggering germination should 

be done with great care and it is recommended that a horticulturist be employed 

for this purpose. 

If cuttings are cultivated in the ground, it will be essential to wet the soil before digging up the 

plant. This will avoid damaging the roots. Further guidelines on soil propagation, fertilisation, 

irrigation and weed control can be found at in the DAFF Protea Production Guidelines (2014).  

The table below highlights key factors to consider when propagating protea species. 
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Table 52: Key factors for Protea cultivation and growth (Vogts 1954 & 1962). 

Water Frequent watering: especially important in the germination and seedling phases, but 
also important for the first two years of their life – more specifically, the first two 
summers. Thereafter, watering is only required in extreme drought conditions. 

Soil and soil pH Well-drained, unfertilised acidic soils  

Fire Important for germination 

Environmental conditions  Require full sun. Some species are sensitive to frost. 

 

11.4.2.3 Management of Burning Regime 

Most Protea seedlings require fire to trigger the germination process. The proliferation of 

bracken fern (Pteridium aquilinum) and bramble (Rubus spp.) in the undergrowth of the Protea 

savanna causes fire to pass through the habitat and burn more intensely, causing more 

damage or even death to Protea stands. Therefore, burning is a natural process, but frequent 

and intense fires tend to decline the number of species, therefore declining the food source 

and numbers of C. penningtoni occurring.  

 

11.4.2.4 Research project on methods to control alien invasive species  

The alien invasive harlequin or multicoloured Asian ladybird beetle Harmonia axyridis is likely 

to be present and in large numbers, flying between and landing on and walking over the 

common sugarbushes, including the flower buds where female butterflies lay their eggs. 

Research done on the harlequin ladybird beetle elsewhere in the world has yielded information 

that is relevant to the current situation. The species has been shown to consume the eggs and 

larvae of certain Lepidoptera. The beetle flies towards prominent objects on the horizon and 

is particularly attracted to contrastingly-coloured, vertical objects. It therefore appears to be 

attracted to common sugarbushes as they are the most common trees in the predominantly 

grassy habitat of the Pennington’s Protea Butterfly. 

It is proposed to develop a device, such as a pheromone trap, to reduce the number of this 

beetle in the habitat identified for C. penningtoni. The method and device to control these 

beetles need to be investigated as part of a research project between Ezemvelo KZN Wildlife 

and the other Universities in South Africa. 

 

11.4.2.5 Monitoring 

The majority of South Africa’s protea species (approximately 92%) are found on a narrow, 

mountainous belt along the south and south-western coasts of the country (Vogts, 1982), 

which explains their comparatively complicated, and very specific, propagation needs. The 

summer-rainfall proteas that are found in the eastern and northern parts of the country are, for 

the most part, more wide-spread and adaptable than the winter-rainfall proteas. Cultivation of 
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South African Proteas have a long history and Vogts (1952) states that it is by no means 

impossible to cultivate species from the Proteaceae family, but rather that it just requires a 

strict treatment regime and ongoing attention for a desired outcome. Important to note is that 

growing proteas in a garden setting, where natural competition and environmental stressors 

can be closely monitored and controlled, is greatly different from propagating them in the wild 

where these species will be exposed to a broad range of environmental stressors, including 

competition for light and nutrients.  

A monitoring plan will be developed to determine the success rate of the replanting of Protea 

species within the selected areas. Since no management plan is available or was previously 

developed, trial runs will be a vital component to determine the best methods of propagation, 

maintenance, conservation and habitat establishment. The DAFF Protea Production 

Guidelines (2014) stipulates control measures for disease and pest control. Alien invasive 

floral species control will also be vital for the success of habitat re-establishment and health 

of the replanted species (refer to Section 10.1.3 for guidelines pertaining to alien vegetation 

control).  

11.4.3 Hirundo atrocaerulea (Blue Swallow) 

11.4.3.1 Site-Specific Blue Swallow Compensation Initiative 

The proposed Offset Plan will result in a number of mistbelt grasslands currently located in 

existing CBAs being offset as part of the overall Biodiversity Offset and Compensation 

Initiative. The offsetting of these areas, notably where likely and known breeding localities of 

the Blue Swallow occur, will greatly enhance the overall conservation effort of this species. 

However, the extent of these conservation efforts will hinge on the overall outcome of 

Balancing Dam selection, as this will either have a greater or lesser impact on these efforts. 

In instances where developments have been assessed to be fatally flawed, as in the case of 

the Langa and Mbangweni Balancing Dam (Allan, 2018), but are nonetheless likely to be 

authorised in national interest, then the areas lost need to be compensated at a commensurate 

ratio of 1:30. As part of the Biodiversity Offset and Compensation Initiative, irreplaceable and 

optimal CBAs where land owner consent has been given, the potential area available for use 

in this Initiative have been calculated at: 

➢ 2969 ha for the Smithfield target recipient sites; and  

➢ 640 ha for the Baynesfield target recipient sites.  

Initial calculations for the proposed Langa Balancing Dam indicate that approximately 45 ha 

of Blue Swallow habitat as identified in the bridging report (Allen, 2018) will be lost. At a 

commensurate ratio of 1:30 as mandated, this equates to a total of approximately 1350 ha of 

Blue Swallow habitat that needs to be offset to comply with habitat compensation as 
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mentioned above. Although in the immediate area only 640 ha is available, when adding in 

the available recipient sites at Smithfield, the required offset ratio is achieved. Should the 

Balancing Dam be discarded, the potential indirect loss of approximately 8.4ha of Blue 

Swallow foraging habitat resulting from the proposed spoiling activities (i.e. Spoil Site 4) would 

not necessarily need to be offset. This is achievable, given the extent of available area to 

target for offsetting in the immediate area.  

In line with such compensation activities, the proponent must ensure that protection is 

provided for the compensation area for at least 99 years and provide for the effective 

management of the compensation area over a minimum period of 30 years. 

Although not all the CBAs that have been secured under the envisaged Stewardship Program 

will encompass only mistbelt grasslands, it can be concluded that a significant area of mistbelt 

grasslands in the region will be placed under stewardship as part of the Offset and 

Compensation Initiative. Whilst the rehabilitation of land which has been under commercial 

forestry cultivation (e.g. wattle and pine species) is difficult to achieve due to altered soil 

chemistry, the possibility of rehabilitating cultivated crop lands, especially those adjacent or in 

close proximity to existing mistbelt grasslands should be considered. This would not only 

increase the availability of foraging habitat but may also contribute to reinstating large areas 

of currently fragmented mistbelt grassland. Rehabilitation of the spoil sites post-spoiling is 

envisaged to allow for agricultural activities and is highly unlikely to involve the reinstatement 

of natural communities that were present prior to the disposal of spoil material.  

This opens up the possibility of new habitat being made available to Blue Swallows through 

habitat rehabilitation and cogent grassland management measures. Furthermore, Wakelin et 

al (2018) indicated that Blue Swallows spent a significant time foraging over grasslands and 

wetland habitats, and preferentially used the ecotones as forage zones, likely owing to an 

increase in insect mass and abundance in these areas. As such, it is likely that the 

establishment of the proposed Smithfield and Balancing Dams (either Langa Balancing Dam 

or Mbangweni Balancing Dam) and rehabilitation of existing wetlands will inherently increase 

these preferential ecotonal foraging areas for Blue Swallows. Evans et al. (2010) further 

indicated that the rehabilitation of areas back to a grassland/wetland mosaic would rather 

quickly support foraging of Blue Swallows, and eventually breeding. Rehabilitation measures 

as part of the Biodiversity Offset and Compensation Initiative will aim to rehabilitate and 

manage the recipient sites. The implementation of such management measures as well as 

alien plant removal will serve to extend and make available new foraging and nesting areas 

for Blue Swallows through appropriate management of grazing and burning regimes. 
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11.4.3.1.1 Site-specific Ecological Objectives and Design Criteria for the Burning and 

Grazing Management Plans 

Fire management Plan: 

➢ In conjunction with the Blue Swallows Working Group and relevant authorities (e.g. 

EKZNW), a relevant and implementable burning program needs to be developed for 

mistbelt grasslands that will form part of the recipient sites; 

➢ When developing the fire management plan, cognisance must be taken that Blue 

Swallows breeding success rates are impacted by both extremes, either too frequent 

or infrequent veld burning. Infrequency results in the build-up of moribund material and 

limits nesting site access, whilst too frequent burning leads to the overexposure of the 

nesting sites to the elements and predators, as well as decreased aerial insect 

abundance i.e. food resources for the Blue Swallows; 

➢ Burning regimes should steer away from the traditional block burning methodologies 

of old, rather favouring that of patch mosaic burning which will stimulate varying sward 

heights and density in the grassland habitat, allowing for increased insect abundances 

and nesting opportunities; 

 

Grazing management 

➢ Overgrazing of the grassland areas leads to low herbaceous cover, and the 

overexposure of Blue Swallow nests to the elements, resulting in a lower nesting rate; 

➢ Undergrazing much like infrequency of fire serves to create too much moribund 

material, leading to decreased nesting opportunities; and 

➢ Grazing management must ensure that a high basal cover and sward height of <50cm 

is ideally maintained in grassland areas supporting Blue Swallows. 

 

11.4.3.1.2 Site-specific Monitoring 

As discussed in the Blue Swallow bridging report (Allan, 2018), a total of 147 holes were 

identified that may be utilised by nesting pairs, however at the time of the assessment it was 

noted that in many instances these holes had become overgrown and were not favourable to 

nesting pairs.  

 

In conjunction with tertiary and statutory institutions such as UKZN and Ezemvelo KZN 

Wildlife, existing and new monitoring programs will be initiated/supported. These monitoring 

programs will serve to quantify population numbers, breeding pair, hole/burrow utilisation, as 

well as indicating increases or declines in population numbers associated with implemented 

management measures. All possible nesting sites (burrows/holes) in the recipient sites over 
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and above those that have been marked already, will be identified and marked and their 

suitability as nesting sites ranked as per the Blue Swallow bridging report. Annual monitoring 

will be undertaken in order to quantify the effectiveness of veld management measures. When 

monitoring is taking place, the following information must be recorded as stipulated by David 

Allan, to ensure continuity with previous studies: 

➢ Record the date and time that the hole was examined; 

➢ The geographical co-ordinates of the hole using a GPS unit; 

➢ Each hole must be photographed; 

➢ The compass orientation of the hole (‘aspect’) using a GPS unit. Sinkholes typically 

lack such orientation, however, having vertical sides; 

➢ The hole type (antbear burrow, sinkhole or artificial hole); 

➢ Whether the entrance to the hole was overgrown with vegetation or not. Holes 

overgrown with vegetation are typically unusable by the swallows as they cannot easily 

access the interior of the holes; 

➢ Each hole is to be ranked on a scale of 1 – 5 relevant to its subjective suitability for use 

by nesting Blue Swallows, with 1 representing the least suitability and 5 the highest 

suitability. Aspects considered in assigning such a ranking included the dimensions 

and depth of the hole (older holes tend to silt up and/or collapse), and the extent to 

which the entrance is overgrown with vegetation; 

➢ Any evidence of Blue Swallow nests in the burrow interior. The interior is to be carefully 

examined using a small hand-held torch. The state and, where relevant, contents of all 

nests located must be recorded and each nest photographed using flash photography; 

and  

➢ Each hole examined must be allocated a unique number. 

 

With the inception of the Blue Swallow habitat management initiatives, it is recommended that 

land owners sign up to the Endangered Wildlife Trust’s Blue Swallow custodian program. This 

initiative has three key benefits: 

➢ Firstly, to recognize and show appreciation to those landowners/ managers who have 

actively participated in and contributed to the conservation of the Blue Swallow and 

its grassland habitat in KwaZulu-Natal; 

➢ Secondly, to encourage further participation in Blue Swallow conservation amongst 

other landowners/ managers who may have Blue Swallows and / or suitable grassland 

habitat on their properties;  

➢ And thirdly, to create a greater awareness of the Blue Swallow and its importance, 

amongst residents and visitors to the area, neighbouring communities as well as 

passing motorists and tourists. 
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In order for a landowner to “qualify” or “earn” custodianship, the following criteria should be 

closely followed: 

➢ Have Blue Swallows breeding on the property; 

➢ Implement management practices that encourage Blue Swallows to return year after 

year, for example: 

• Implementation of a sustainable grassland management programme which 

allows the harmonious co-existence of the necessary farming practices as well 

as Blue Swallows (and possibly other fauna and flora) on the property; 

• Maintenance of high basal cover and short sward height (< 50cm) in grassland 

areas supporting Blue Swallows, through either one or more of the following: 

burning, grazing or mowing; 

• Maintenance of existing breeding holes i.e. ensuring entrances to holes remain 

free of overgrown vegetation, opening up silted / collapsed holes etc.; and 

• Removal / control of encroaching alien vegetation on grassland areas and 

breeding sites; 

➢ Make positive contributions to the conservation of the Blue Swallow, for example: 

• Monitoring the breeding progress of Blue Swallows on the property; 

• Creating awareness about the Blue Swallow amongst neighbouring 

landowners; and 

• Rehabilitation of transformed grassland areas back to their natural state. 

➢ Custodians should have an excellent “Blue Swallow-Friendly” attitude and should be 

willing to: 

• Report regularly to the KZN Programme coordinator on the progress and status 

of the Blue Swallows on the property; 

• Inform and involve the KZN Programme coordinator of any proposed 

developments that may impact on the Blue Swallows; and 

• Be willing to carry out management recommendations that will enhance / 

benefit Blue Swallow populations. 

 

Furthermore, during the bridging study (Allan, 2018) a number of other Red Data bird species 

were identified; these include the African Marsh Harrier, Black-rumped Buttonquail, Blue 

Crane, Bush Blackcap, Cape Vulture, Crowned Eagle, Grey Crowned Crane, Lanner Falcon, 

Secretarybird, Short-tailed Pipit, Southern Bald Ibis, Southern Ground Hornbill, Striped Flufftail 

and Wattled Cranes. These species were observed within varying habitats including old maize 

fields, wetlands, alongside dams and in natural grasslands. The offset and compensation 

plans will not only benefit the Blue Swallows in terms of habitat conservation and extension 
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as well as population monitoring, but has the potential to benefit all of the above listed species. 

Although this cannot be considered a like-for-like offset as per the offset definition, it does 

carry considerable weight in terms of offset compensation, where even in the worst-case 

scenario that the current Blue Swallow population does not increase as a result of the 

management and offset measures, the knock-on effects from these activities may have a 

positive impact on other Red Listed bird species in the region. 

 

11.4.3.2 Provincial Blue Swallow Compensation Initiative 

In addition to the proposed site-specific compensation measures outlined in Section 11.3 

above, a R22 Million (0.1% of the Raw Water Project Capex plus contingencies and 

preliminaries) allocation will be set aside to compensate for the loss of Blue Swallow and other 

potential avifaunal SCC habitat associated with the proposed spoil sites and acknowledge the 

loss that the project would cause despite the significantly reduced risk to the species. This 

additional budget of R22 Million is in addition to that allocated to the community swallow 

monitoring project, as well as the grassland and wetland restoration, the total of which is R59,2 

Million. 

 

The process by which funds are allocated to an appropriate avifaunal conservation 

organisation to design and execute an appropriate Blue Swallow conservation/compensation 

initiative in KwaZulu Natal will need to be compliant with the Public Finance Management Act, 

1999 (Act No 1 of 1999) and National Treasury requirements. As an over-arching, high-level 

guideline, it is suggested that, if possible within the applicable financial legislative framework, 

at least one avifaunal conservation specialist is involved in the decision-making process, to 

ensure that the funds are allocated to an organisation (or group of organisations) capable of 

implementing the Blue Swallow conservation initiative. It is also considered essential that the 

relevant implementing party be required to provide regular reports and audited financial 

statements to the DWS and/ or the TCTA.  

 

The Blue Swallow Working Group was requested to provide guidance with regards to the 

essential key conservation actions that are required to ensure the continued survival of the 

remaining Blue Swallow populations in South Africa, with specific reference to those occurring 

in KZN.  It must be noted that the contribution of the BSWG to this Biodiversity Offset and 

Compensation Initiative document does not imply tacit approval of, or support for, the 

proposed Project. Moreover, the feedback provided below must not be viewed as a formal 

comment from either EKZNW or the BSWG but was provided in response to the Biodiversity 

Offset specialists’ request for information.  
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As acknowledged in Section 9.1.4 above, the Langa and Mbangweni Balancing Dam options 

should be considered as fatally flawed based on the level of habitat destruction and proximity 

to known nesting sites. These inherent fatal flaws cannot be mitigated due to the permanent 

nature of the destruction of critical habitat. The spoiling areas are considered to very 

significantly reduce the impact and risk to the blue swallow population. However, the measures 

provided below must not be viewed as “mitigation measures”, but as essential conservation 

measures needed to ensure the ongoing survival of the South African populations of Blue 

Swallow. The following key conservation measures were provided by the BSWG (Brent 

Coverdale13, 2018, Pers. Comm) and are reproduced here as received via email: 

➢ Secure all remaining nest sites through the appropriate mechanisms which would 

ensure that no further loss occurs and such sites are managed into perpetuity. Nest 

sites refer to not only the actual nest but the entire area required for foraging. Such 

protection must however be in perpetuity.  

➢ Implement appropriate management actions at such sites which favour the persistence 

of the species. Ideally this should be done through an approved management plan and 

would include inter alia alien plant control, conservation specific veld management 

(grazing and burning) and monitoring during the breeding season of the species.   

➢ Secure potential nesting areas, through the mechanism identified in point 1 above, as 

identified in the Blue Swallow habitat model for KwaZulu-Natal. Such sites would then 

require to be managed as per point 2 above.  

 

It is the recommendation of the Biodiversity Offset specialists that the above key conservation 

measures form the basis of the Terms of Reference for the proposed tender process as 

discussed above. This initiative will ensure that the proposed project provides a positive legacy 

in blue swallow conservation nationally. 

11.4.4 Budgetary Allowances for species specific compensation 

In order for any conservation initiative to be successful, adequate funding needs to be put in 

place to ensure follow through of the project. A budget estimate was developed considering 

initial work such as: 

1. Rescue and relocation of Gnomeskelus fluvialis (should further specialist studies 

locate populations beneath the Smithfield Dam FSL); and  

 

13 Refer to Appendix L. 

Brent Coverdale EKZNW 
Animal Scientist: Mammals and Birds 
EZEMVELO KZN WILDLIFE  
Biodiversity Research and Assessment 

T:  033 845 1449 
C: 082 560 9769  
E: Brent.Coverdale@kznwildlife.com 

 

tel:+27%2033%20845%201449
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2. Planting of Protea caffra (food source for Capys penningtoni) at a ratio of 30:1 for 

each individual at risk of being inundated during the first impoundment of the 

proposed Smithfield Dam. 

 

Budget has been defined for maintenance as required. In addition, budget has been defined 

for ongoing monitoring most applicable to each species of conservation concern. Budget has 

also been defined for specific research largely based on recommendations by the relevant 

specialists.  

 

It is estimated that R18, 578,000 (rounded and Incl VAT) will be required to provide for the 

compensation for impact on these species (G. fluvialis and P. caffra) in addition to the R95, 

864,000 (rounded Incl VAT) budget for the habitat (wetland, riparian and grassland) 

offsetting. It must be noted that these costs were based on current rates and are not escalated 

with inflation.    
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Table 53: Implementation costs for compensation for Capys penningtoni (Pennington’s 
Protea Butterfly) 

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

SECTION 1 : PREPARATION

1.1 Development of propagation nursery sum R 50,000.00

1.3 Harvesting of seeds Months 3 R 15,000.00 R 45,000.00

1.4 Nursery Curator (3 year salary) m² 36 R 15,000.00 R 540,000.00

1.5

Total Preparation R635,000.00

 SECTION 2 : PLANTING AND MAINTENANCE 

2.1 Planting propagated plants and trials years 5 R 8,500.00 R 72,500.00

2.2 Maintenance and replanting years 5 R 15,000.00 R 105,000.00

Total Planting and maintenance R105,000.00

 SECTION 2 : MONITORING INITIATIVE  

2.2 Annual monitoring program (Biannual (Breeding and on breeding period))for 30 years years 30 R 60,000.00 R 1,800,000.00

Total Monitoring R1,800,000.00

SECTION 3: RESEARCH AND DEVELOPMENT: PHEROMONE TRAP

3.1

Research on Capys penningtoni research Masters Level years 3 R 200,000.00 R 600,500.00

3.2

Research on Capys penningtoni research PhD Level years 4 R 275,000.00 R 1,100,500.00

Total Research R1,701,000.00

Sub Total (ex VAT) R 4,241,000.00

Preliminaries and General R 212,050.00

Contingencies R 212,050.00

Total (ex VAT) R 4,665,100.00
Total (incl. VAT) R 5,364,865.00

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY OFFSET AND 

COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

PROTEA CAFFRA/CAPYS PENNINGTONI COMPENSATION

December 2019
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Table 54: Implementation costs for compensation for Hirundo atrocaerulea (Blue Swallow). 

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

 SECTION 1 : COMMUNITY SWALLOW MONITORING INITIATIVE  

1.1 Training by a specialist consultant hours 46 R 1,300.00 R 59,800.00

1.1 Annual monitoring program (Biannual (Breeding and on breeding period))for 30 years years 30 R 146,827.43 R 4,404,822.90

Total Budget R4,464,622.90

Sub Total (ex VAT) R 4,464,622.90

SECTION 2 : BLUE SWALLOW COMPENSATION INITIATIVE  

2.1 Provincial Blue Swallow Compensation Initiative (0,1% of CAPEX) R22,000,000.00

Preliminaries and General R 133,938.69

Contingencies R 133,938.69

Total (ex VAT) R 26,732,500.27

Total (incl. VAT) R 30,742,375.32

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY OFFSET AND COMPENSATION 

INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

BLUE SWALLOW COMPENSATION  (Hirundo atrocaerulea)

August 2020

 

Table 55: Implementation costs for compensation for Gnomeskelus fluvialis (Riverine 
Keeled Millipede Compensation) 

REVISION 0

DESCRIPTION UNIT QTY. RATE TOTAL

SECTION 1 : RESCUE AND RELOCATION 

1,1 Target relocation site analyses Hours 100 R 990,00 R 99 000,00

1.3 Collection of invertebrates from sites prior to first flooding Hours 400 R 990,00 R 396 000,00

1.4 Relocation and preparation for monitoring (of relocated 

population and habitat) Hours 50 R 990,00 R 49 500,00

Total Preparation R544 500,00

 SECTION 2 : PLANTING AND MAINTENANCE 

2.1 Monitoring of recipient sites for 30 years years 300 R 900,00 R 8 100 000,00

2,2 Habitat Maintenance years 5 R 20 000,00 R 100 000,00

Total Planting R8 200 000,00

SECTION 3: RESEARCH AND DEVELOPMENT

3.1 Research on Gnomeskelus fluvialis research Masters Level years 3 R 200 000,00 R 600 500,00

3.2 Research on Gnomeskelus fluvialis research PhD Level years 4 R 275 000,00 R 1 100 500,00

Total Other R1 701 000,00

Sub Total (ex VAT) R 10 445 500,00

Preliminaries and General R 522 275,00

Contingencies R 522 275,00

Total (ex VAT) R 11 490 050,00

Total (incl. VAT) R 13 213 557,50

December 2019

BUDGET COST ESTIMATE AS FOR THE IMPLEMENTATION OF THE BIODIVERSITY 

OFFSET AND COMPENSATION INITIATIVE FOR THE UMKHOMAZI PHASE 1 PROJECT

Riverine Keeled Millipede Compensation (Gnomeskelus fluvialis)
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 THE WAY FORWARD 

A number of steps remain to be taken, first in finalizing the detailed offset design, and then in 

actual implementation of the biodiversity offset, rehabilitation and compensation work. As 

noted previously, the DWS and the TCTA are bound by the requirements of the Public Finance 

Management Act (Act No. 1 of 1999) (PFMA) and National Treasury in terms of procuring the 

necessary services required to deliver the proposed Biodiversity Offset and Compensation 

Initiative. The complexities and intricacies of these financial legislative frameworks are beyond 

the expertise and scope of the Biodiversity Offset Specialist, and therefore, the 

recommendations made in this report pertaining to procurement are intended as guidelines to 

inform the procurement process required to implement the offset. The overall high-level plan 

for institutional arrangement rollout is presented in the sections below: 

 

12.1 Securing Landowner agreements 

It is necessary to secure agreement with the landowners to establish the confidence to 

undertake detailed planning. This step would best be undertaken by the conservation NGOs 

government departments and consultants currently working with the landowners in an area 

whom have been engaging landowners in the vicinity of the two project footprint areas. They 

would require technical support contracted through the finances provided by DWS. The DWS 

could appoint the NGOs directly or, alternatively, an environmental consulting firm could be 

appointed. The agreements to be obtained would require a high level of confidence in the 

anticipated restrictions, benefits and the selection of the mechanism for securing the site. 

 

Establishing the offsets involves either signing stewardship agreements and/or registering 

conservation servitudes. Many of the offset site landowners are likely to opt for a stewardship 

arrangement, either a Nature Reserve or Protected Environment (Protected Area) in terms of 

the National Environmental Management Protected Areas Act (NEMPAA) following the 

required declaration and notarial registration process, and preparing a Management Plan, 

incorporating the explicit recommendations of detailed planning of the rehabilitation works for 

the rehabilitation and offset areas.  

 

Biodiversity Management Agreements would also be acceptable provided that there is at 

minimum a 30 year buy-in on the part of the landowner and, preferably, the conservation 

commitment is reflected on the title deed of the property or through some notarial process the 

commitment is reflected for a 99-year period. 
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12.2 Site specific Rehabilitation and compensation program 

design 

It is recommended that this activity be undertaken by an independent service provider working 

in close collaboration with the various government agencies (EKZNW, DEDEA, NRM 

Programmes) and NGOs who are likely to be involved in implementation. The principles as 

defined in this offset program design, as presented in this document, should be used as a high 

level guide as to the approach to be taken and the objectives to be achieved. 

 

12.3 Environmental and Water Use Authorisation for the proposed 

site-specific interventions 

It is possible that some of the offset activities, particularly with regard to physical/mechanical 

interventions for wetland rehabilitation, will require EA and/or a water use license. These 

authorizations would need to be obtained before the listed activities could be implemented. It 

is proposed that Working for Wetlands should be responsible for managing the authorization 

process for any EIAs and/or water use licenses. This proposal is based on the following 

reasons: 

➢ The activities likely to require authorization are wetland rehabilitation; and  

➢ Working for Wetlands have standing agreements with the competent authorities for 

streamlining these processes, and they have experience in managing environmental 

assessment practitioners in undertaking EIAs for their projects (Cox and Brownlie, 

2015). 

 

12.4 Implementation of site-specific interventions and 

compensation programs 

Rehabilitation and management of the offset sites (including initial invasive alien plant clearing, 

remedying erosion gullies, and revegetation for example) is essential to their long-term 

success and required to meet functional hectare equivalent targets. A variety of organizations 

could be responsible for undertaking initial rehabilitation activities, including the EKZNW 

Stewardship Programme, the relevant NRM programmes and/or private specialist contractors 

or NGOs. Ongoing management would best be undertaken by an independent service 

provider or appropriate NGO working in close collaboration with the various government 

agencies (EKZNW, DEDEA, NRM Programmes). 
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12.5 Monitoring, Evaluation, Auditing and Compliance 

Monitoring and evaluation (M&E) is focused on ensuring that the objectives and intended 

outcomes of the wetland rehabilitation and biodiversity offsets are achieved, thereby satisfying 

the conditions of EA. M&E requirements, and adaptive management informed by the results 

of M&E, will be guided by the Management Plan (MP) which sets out the management 

objectives, criteria, outcomes or targets within specific timeframes, and performance 

indicators for each site. The focus of monitoring and evaluation would be on assessing the 

adequacy of implementation of required wetland rehabilitation/offset activities, as well as the 

response of the target systems to the rehabilitation and management activities in relation to 

defined outcomes/management targets. Indicators could include, for example:  

➢ Monitoring vegetation structure and diversity;  

➢ Monitoring of recruitment and abundance of alien invasive species; 

➢ Improvement in wetland structure and overall ecostatus; 

➢ Continued use and new use of nest sites by Hirundo atrocaerulea; 

➢ Presence of good indigenous leaf litter in riparian forests and the presence of 

Gnomeskelus spp; and 

➢ Survival of Protea caffra stands augmented by additional planting. 

 
Given the long-term nature of offsets, it is important to check on their performance at regular 

intervals to ensure compliance with the conditions of EA. It is proposed that an independent 

compliance audit be undertaken on an annual basis considering both technical and financial 

performance. Further detail is provided in the sections below: 

 

12.5.1 Technical/Biodiversity Performance Assessment 

A suite of appropriately qualified and experienced specialists are appointed to evaluate 

progress with implementing the various components of the Biodiversity Offset and 

Compensation Initiative. The audit should verify initial progress with achieving targets and 

ultimately that offset requirements have been met. The audit would draw extensively on the 

M&E records of the parties responsible for managing these sites, as well as feedback from 

the provincial conservation agency’s stewardship programme with regard to performance of 

the wetland rehabilitation and offset sites. The audit report must be submitted to DWS, 

DEDEA, EKZNW and DEFF, and should highlight any specific areas of concern and/or 

requiring attention. The DEFF, as the competent authority, should use this report as the basis 

for any corrective action. 
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12.5.2 Financial Performance Assessment 

An appropriately qualified and experienced auditor should be appointed to track and verify that 

the transfer of funds from DWS to appointed agents has occurred according to the required 

schedule of financial provision provided in the detailed planning (to be undertaken in the next 

phase of work), in order to satisfy the requirements of the Biodiversity Offset and 

Compensation Initiative. Furthermore, the audit should track and evaluate the expenditure of 

the funds on specific interventions as specified in detailed plans. This audit report should be 

submitted to DWS and DEFF. The findings of this report should provide the basis for any 

adaptive or corrective action as required. 

 

 CONCLUSION 

Based on the findings of this offset requirements assessment the need for a Biodiversity Offset 

and Faunal SCC Compensation Initiative have been determined.  

 

Significant progress has been made and viable options for the biodiversity offset and 

compensation have been determined at a high level. While this high-level Biodiversity Offset 

and Compensation Initiative planning process has elicited in principle agreement of various 

strengths or merely interest by many landowners it should be noted that there are no 

guaranteed outcomes at present. Nevertheless, the overall risk of not being able to meet the 

wetland target is considered to be reasonably low since in through the engagement process, 

the level of interest showed “proof of concept” that with more effort, the Biodiversity Offset and 

Compensation Initiative could be successfully rolled out. The conservative approach taken to 

budgeting and the contingency included the budget should address required further 

interactions. 

 

The work done to date is deemed successful and indicates that the Biodiversity Offset and 

Compensation Initiative is viable.  

 

This Biodiversity Offset and Compensation Initiative and Implementation Plan document must 

be submitted to the competent authority as part of the environmental assessment process. On 

approval, this document must be adhered to by the proponent and appointed implementing 

agent/s, although the plan may be dynamic and may be amended as necessary to respond to 

any further optimisation of the scheme plan during the detailed design phase.   
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APPENDIX A: INDEMNITY 

INDEMNITY AND TERMS OF USE OF THIS REPORT 

The findings, results, observations, conclusions and recommendations given in this report are based 

on the author’s best scientific and professional knowledge as well as available information. The report 

is based on survey and assessment techniques which are limited by time and budgetary constraints 

relevant to the type and level of investigation undertaken and SAS CC and its staff reserve the right to 

modify aspects of the report including the recommendations if and when new information may become 

available from ongoing research or further work in this field or pertaining to this investigation. 

Although SAS CC exercises due care and diligence in rendering services and preparing documents, 

SAS CC accepts no liability and the client, by receiving this document, indemnifies SAS CC and its 

directors, managers, agents and employees against all actions, claims, demands, losses, liabilities, 

costs, damages and expensed arising from or in connection with services rendered, directly or indirectly 

by SAS CC and by the use of the information contained in this document. 

This report must not be altered or added to without the prior written consent of the author. This also 

refers to electronic copies of this report which are supplied for the purposes of inclusion as part of other 

reports, including main reports. Similarly, any recommendations, statements or conclusions drawn from 

or based on this report must make reference to this report. If these form part of a main report relating 

to this investigation or report, this report must be included in its entirety as an appendix or separate 

section to the main report. 
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APPENDIX B: LEGISLATION 

LEGISLATIVE REQUIREMENTS 

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

The NEMA (Act 107 of 1998) provides the framework and principles for sustainable 
development and sets national norms and standards for integrated environmental 
management (Section 24) where all spheres of Government and all organs of State 
must co-operate, consult and support one another. Section 28 of the Act also imposes 
a duty of care and remediation of environmental damage on any person who causes, 
has caused or may cause significant pollution or degradation of the environment. 
 
The guiding principles of NEMA refer specifically to biodiversity management in the 
following Clause: 
(4) (a) Sustainable development requires the consideration of all relevant factors 
including the following: 
(i) That the disturbance of ecosystems and loss of biological diversity are avoided, or, 
where they cannot be altogether avoided, are minimised and remedied. 
 
NEMA (Act 107 of 1998) and the associated 2017 Regulations (Listing No R. 325, No 
R. 326 and R. 327) as amended, states that prior to any development taking place 
within a wetland or riparian area, an environmental authorisation process needs to be 
followed. This could follow either the Basic Assessment process or the EIA process 
depending on the nature of the activity and scale of the impact. 
 
This Maintenance and Management Plan has been developed in fulfilment of the 
requirements as defined in the Environmental Impact Assessments EIA Regulations, 
2014 (No. R. 982) and adopted in No. R. 326 where a "maintenance management 
plan" is defined as a management plan for maintenance purposes defined or adopted 
by the competent authority. 
 

National Environmental Management 
Biodiversity Act, 2004 (NEMBA, Act 10 of 
2004) 
 

The objectives of this act are (within the framework of the National Environmental 
Management Act) to provide for: 
➢ the management and conservation of biological diversity within the Republic 

of South Africa and of the components of such diversity; 
➢ the use of indigenous biological resources in a sustainable manner;  
➢ the fair and equitable sharing among stakeholders of benefits arising from bio 

prospecting involving indigenous biological resources; 
➢ to give effect to ‘ratified international agreements’ relating to biodiversity which 

are binding to the Republic; 
➢ to provide for co-operative governance in biodiversity management and 

conservation; and 
➢ to provide for a South African National Biodiversity Institute to assist in 

achieving the objectives of this Act. 
 
This act alludes to the fact that management of biodiversity must take place to ensure 
that the biodiversity of surrounding areas is not negatively impacted upon, by any 
activity being undertaken, in order to ensure the fair and equitable sharing among 
stakeholders of benefits arising from indigenous biological resources. 
Furthermore, a person may not carry out a restricted activity involving either: 

a) a specimen of a listed threatened or protected species; 
b) specimen of an alien species; or  
c) a specimen of a listed invasive species without a permit.  

 
Permits for the above may only be issued after an assessment of risks and potential 
impacts on biodiversity is carried out. Before issuing a permit, the issuing authority 
may in writing require the applicant to furnish it, at the applicant’s expense, with such 
independent risk assessment or expert evidence as the issuing authority may 
determine. The Minister may also prohibit the carrying out of any activity, which may 
negatively impact on the survival of a listed threatened or protected species or prohibit 
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the carrying out of such activity without a permit. Provision is made for appeals against 
the decision to issue/refuse/cancel a permit or conditions thereof.  

National Environmental Management 
Biodiversity Act (NEMBA) (Alien and 
Invasive Species Regulations, 2014)  

 

NEMBA is administered by the Department of Environmental Affairs and aims to 
provide for the management and conservation of South Africa’s biodiversity within the 
framework of the NEMA. In terms of alien and invasive species. This act in terms of 
alien and invasive species aim to:  

➢ Prevent the unauthorized introduction and spread of alien and invasive 
species to ecosystems and habitats where they do not naturally occur,  

➢ Manage and control alien and invasive species, to prevent or minimize harm 
to the environment and biodiversity; and  

➢ Eradicate alien species and invasive species from ecosystems and habitats 
where they may harm such ecosystems or habitats. 

 
Alien species are defined, in terms of the National Environmental Management: 
Biodiversity Act, 2004 (Act no 10 of 2004) as: 

(a) a species that is not an indigenous species; or 
(b) an indigenous species translocated or intended to be translocated to a place 

outside its natural distribution range in nature, but not an indigenous species 
that has extended its natural distribution range by natural means of 
migration or dispersal without human intervention.  

Restricted activities (GN R598 National 
Environmental Management: 
Biodiversity Act 10 of 2004) 

 

The following activities, applicable to this project, are defined as restricted activities: 
➢ The spread or allowing the spread of, any specimen of a listed invasive 

species; and 
➢ Releasing any specimen of a listed invasive species. 

Exempted Alien Species (R.509 National 
Environmental Management: 
Biodiversity Act 10 of 2004) 

 

Species that are exempted from the provisions of section 65 of NEMBA include: 
➢ Dead specimens of alien species; 
➢ Alien species legally introduced to South Africa prior to the Regulations 

coming into effect, and which are not on the National List of Invasive 
Species, including species imported for agricultural purposes; and 

➢ Alien species that are also indigenous species, including those regulated in 
terms of the Threatened and Protected Species (TOPS) Regulations 
promulgated under NEMBA; and  

➢ Alien species that are regulated in terms of the Conservation of Agricultural 
Resources Act (CARA; Act 43 of 1983) as weeds and invader plants. 

Categories According to NEMBA (Alien 
and Invasive Species Regulations, Notice 
number 864 of 29 July 2016 in 
Government Gazette 40166)  

➢ Category 1a: Invasive species that require compulsory control. 
Invasive species that may not be owned, imported into South Africa, grown, moved, 
sold, given as a gift or dumped in a waterway. These species need to be controlled 
and removed from all areas, including private property and officials from the 
Department of Environmental Affairs (DEA) must be allowed access to monitor or 
assist with control. 

➢ Category 1b: Invasive species that require control by means of an 
invasive species management programme. 

Invasive species that may not be owned, imported into South Africa, grown, moved, 
sold, given as a gift or dumped in a waterway. Category 1b species are major invaders 
that may need government assistance to remove. All Category 1b species must be 
contained, and in many cases, they already fall under a government sponsored 
management program. 

➢ Category 2: Commercially used plants that may be grown in 
demarcated areas, provided that there is a permit and that steps are 
taken to prevent their spread. 

Category 2 species are invasive species that can remain in private gardens, but only 
with a permit, which is granted under very few circumstances. These species should 
be monitored and controlled to prevent spread to areas outside of permitted areas. 
Any Category 2 plants outside permitted areas should be dealt with as stipulated in 
Category 1b. 

➢ Category 3: Ornamentally used plants that may no longer be planted.  
These are invasive species that may remain in private gardens. However, these 
species may not be sold or propagated and must be controlled. In riparian zones 
(within 32 metres of the edge of a river, lake, dam, wetland or estuary, or within the 
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1:100 year floodline, whichever is the greater) or wetlands all Category 3 plants fall 
within Category 1b. 

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

Amendments to regulations under the Conservation of Agricultural Resources Act 
(CARA), 1983 (Act No. 43 of 1983) ensures that landowners are legally responsible 
for the control of invasive alien plants on their properties. The CARA legislation divides 
alien plants into weeds and invader plants, with weeds regarded as alien plants with 
no known useful economic purpose, while invader plants may serve useful purposes 
as ornamentals, as sources of timber and may provide many other benefits, despite 
their aggressive nature.  
 
The CARA Regulations have been superseded by the National Environmental 
Management: Biodiversity Act, 2004 (Act no. 10 of 2004) – Alien and Invasive Species 
(AIS) Regulations, which became law on 1 October 2014 (http://www.arc.agric.za, 
retrieved 09062016). 

The Fertilizers, Farm Feeds, Agricultural 
Remedies and Stock Remedies Act 
(1947)  

The Fertilizers, Farm Feeds, Agricultural Remedies and Stock Remedies Act (Act 36 
of 1947) is administered by the Department of Environmental Affairs (DEA), and is 
focused on the registration, importation, sale, acquisition disposal or use of fertilisers, 
farm feeds and agricultural remedies, as well as the registration of sterilising pest and 
plant control operators. For the purpose of this report and this Act, herbicides are 
classified as agricultural remedies. 
 
An agricultural remedy (herbicide) needs to comply with the following criteria in order 
to be accepted for registration: 

➢ It should be suitable and sufficiently effective for the purpose it is intended; 
➢ It has to comply with all the prescribed requirements; 
➢ It should not transgress against the public interest; and 
➢ The factory in which it is manufactured should comply with certain 

requirements. 
The following specifications must be adhered to during the use of herbicides: 

➢ The use or recommendation of a herbicide during the course of any trade, 
industry or business, may only be used or recommended for the purpose, in 
the manner that is specified on the container of the herbicide; 

➢ Only a registered pest control operator, or a person working under the 
supervision of a registered pest control operator, are allowed to use or 
recommend any herbicides for application in any industry, trade or business; 

➢ The minister of Agriculture is entitled to prohibit or regulate, the sale, use or 
acquisition of a herbicide within a specific area/s or by certain persons or 
groups of persons; and 

➢ When herbicides are applied by the request of the owner or person in control 
of the area concerned, the operator first needs to notify the owner or person 
in control of the purpose of the application, the registered name and number 
of the herbicide, the necessary precautions as well as the number of the 
registration certificate of the operator. The notification can be verbally; 
however, it should be put in writing no later than three days after application. 

Occupational Health and Safety Act 
(OHSA; Act 85 of 1993) 

 The Occupational Health and Safety Act (OHSA; Act 85 of 1993) was administered 
by the Department of Labour and aim to provide: 

➢ Health and safety of persons at work and for the health and safety of 
persons in connection with the use of plant and machinery; 

➢ Protection of persons other than persons at work against hazards to health 
and safety arising out of or in connection with the activities of persons at 
work; and 

Establish an advisory council for occupational health and safety, which must provide 
for matters connected therewith. 

The National Veld and Forest Fire Act 
(NVFFA), 1998 (Act No. 101 of 1998) 

 

The purpose of the National Veld and Forest Fire Act, 1998 (Act No.101 of 1998) is to 
prevent and combat veld, forest and mountain fires throughout South Africa. The Act 
places the duty on every land owner on whose land a veld fire may start or burn, or 
from whose land it may spread, to prepare and maintain firebreak(s) on his/her side 
of the boundary between his/her land and the adjoining land. Fires causing damage 
to neighbouring land may result in claims against the landowner if the requirements of 
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this Act are not adequately implemented. Furthermore this Act makes provision for the 
establishment of Fire Protection Associations, which are designed to administer 
minimum standards to be maintained by members in relation to all aspects of veld fire 
prevention and readiness for firefighting; and to regulate prescribed burning to 
conserve ecosystems and reduce fire danger. 
 
The following Sections pertain to the abovementioned Chapter 4 in the Act regarding 
firebreaks: 

➢ Section 12 sets out the conditions for preparing and maintaining firebreaks. 
➢ Section 12 (2) to (10) contains conditions on burning for the preparation and 

maintenance of any firebreaks. 
➢ Section 15 involves the exemption from the duty to prepare and maintain 

firebreaks. 
➢ Section 16 indicates the actions that can be taken to minimize negative 

environmental impacts when preparing and maintaining firebreaks. (6) 
Contravention Categories and its associated penalties according to the NVFFA 

➢ Category 1: Any person who lights, uses or maintains a fire in the open air 
in a region where the fire danger is high or extreme. Such a person may be 
liable on conviction for a fine, or two year imprisonment, or both. 

➢ Category 2: Any person who does the following is guilty of a second 
category offence. Such a person is liable for a fine, or two year 
imprisonment, or both: 

• Fails to prepare a firebreak when obliged to do so 

• Fails to give notice of intention to burn a firebreak 

• Burns a firebreak when a Fire Protection Officer has objected to it 

• Fails to inform adjoining land owners 

• Fails to meet the standards of readiness for firefighting 

• Refuses to assist a Fire Protection Officer 

• Hinders/obstructs a Fire Protection Officer 

• Smokes where smoking is by notice prohibited 

• Leaves a fire unattended which he/she lit before that fire has been 
extinguished properly 

• Lights, uses, or maintains a fire with or without permission from 
the landowner, or spreads a fire, causing damage/injury. 

• Throws, puts down/drops a burning match or burning material of 
any kind. 

• Uses material capable of self-ignition to make a fire which spreads 
and causes injury and damage. 

➢ Category 3: Any owner, occupier or person in control of land on which a fire 
occurs who fails to take reasonable steps to extinguish the fire or to prevent 
it from spreading, or who fails to prevent it from causing damage to property 
or adjoining land, is guilty of a third category offence. Such a person is liable 
for a fine, or six months imprisonment or both. Any person who prevent a 
Fire Protection Officer or any other officer (police official/forest ranger) from 
doing his/her work or interferes with the above when doing his/her work, is 
guilty of a Category 3 offence and is liable for a fine, or six months 
imprisonment, or both.   

Govan Mbeki Municipality Draft By-Laws 
relating to Fire Brigade Services 

The Council of Govan Mbeki Municipality has in terms of section 156 of the 
Constitution, 1996 (Act No. 108 of 1996), read in conjunction with sections 11 and 98 
of the Local Government: Municipal Systems Act, 2000, (Act No. 32 of 2000), made 
the following By-laws which are applicable to this project: 
Section 12:  

1. No person shall make a fire, or cause, or permit a fire to be made in such a 
place or in such a manner as to endanger any building, premises or property. 

2. Subject to the provisions of any other law, no person shall, without the 
written permission of the Chief Fire Officer, burn any rubbish, wood, straw 
or other material in the open air or cause or permit it to be done, except for 
the purpose of preparing food. 
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3. Any permission granted in terms of subsection (2) shall be subject to such 
conditions as are imposed by the Chief Fire Officer. 

National Water Act (NWA) (Act No. 36 of 
1998) 

The National Water Act (NWA) (Act 36 of 1998) recognises that the entire ecosystem 
and not just the water itself in any given water resource constitutes the resource and 
as such needs to be conserved. No activity may therefore take place within a 
watercourse unless it is authorised by the Department of Water and Sanitation (DWS). 
Any area within a wetland or riparian zone is therefore excluded from development 
unless authorisation is obtained from the DWS in terms of Section 21 (c) & (i).  

General Notice 509 as published in the 
Government Gazette 40229 of 2016 as it 
relates to the NWA (Act 36 of 1998) 

In accordance with Regulation GN509 of 2016, a regulated area of a watercourse for 
section 21c and 21i of the NWA, 1998 is defined as: 

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

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

c) A 500 m radius from the delineated boundary (extent) of any wetland or pan. 
This notice replaces GN1199 and may be exercised as follows: 

i) Exercise the water use activities in terms of Section 21(c) and (i) of the Act as 
set out in the table below, subject to the conditions of this authorisation; 

ii) Use water in terms of section 21(c) or (i) of the Act if it has a low risk class as 
determines through the Risk Matrix; 

iii) Do maintenance with their existing lawful water use in terms of section 21(c) 
or (i) of the Act that has a LOW risk class as determined through the Risk 
Matrix;  

iv) Conduct river and stormwater management activities as contained in a river 
management plan; 

v) Conduct rehabilitation of wetlands or rivers where such rehabilitation activities 
have a LOW risk class as determined through the Risk Matrix; and 

vi) Conduct emergency work arising from an emergency situation or incident 
associated with the persons’ existing lawful water use, provided that all work 
is executed and reported in the manner prescribed in the Emergency protocol. 

A General Authorisation (GA) issued as per this notice will require the proponent to 
adhere with specific conditions, rehabilitation criteria and monitoring and reporting 
programme. Furthermore, the water user must ensure that there is a sufficient budget 
to complete, rehabilitate and maintain the water use as set out in this GA.  
 
Upon completion of the registration, the responsible authority will provide a certificate 
of registration to the water user within 30 working days of the submission. On written 
receipt of a registration certificate from the Department, the person will be regarded 
as a registered water user and can commence within the water use as contemplated 
in the GA. 
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APPENDIX C: METHODS OF ASSESSMENT 

FRESHWATER RESOURCE METHOD OF ASSESSMENT 

FRESHWATER RESOURCE OFFSET CALCULATOR: PRELIMINARY GUIDANCE 

C. 1. Functional Value Calculation 

C.1.1. Assessing Residual Impact to Wetland Functioning 

An assessment of the loss in the functional value provided by the wetland is necessary to determine 

wetland functionality targets. To undertake this assessment, appropriate assessments such as WET-

Health (Macfarlane et. al., 2008) and WET-Ecoservice (Kotze et al., 2007) were used to obtain an 

indication of the functional value of the wetland (i) prior to and (ii) post-development. Functional “hectare 

equivalents” were then calculated by multiplying the change in functional value (%) by the wetland area.  

 

The change in functional value was expressed as a percentage (%). Given that wetland condition is 

typically expressed as a value from 0-10, a table has been provided to illustrate the relationship between 

a typical condition score and functional value (%). To calculate the change in functional value, the post-

development score was simply subtracted from the pre-development score and expressed as a 

percentage (%). The resultant score was then multiplied by wetland area to obtain a measure of the 

loss in the functional value. 

Table C.1: Descriptions of the A – F ecological categories. 

HEALTH 
CATEGORY 

DESCRIPTION 
Condition 
Score 

Functional 
Value (%) 

A Unmodified, natural. 0 – 0.9 90 - 100% 

B 
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 80 - 90% 

C 
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 
 

60 - 80% 

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

4 – 5.9 40 - 60% 

E 
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 20 - 40% 

F 
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 0 - 20% 

 

C.1.2. Calculating Functional Offset Ratios 

In situations where the loss of wetland functioning is particularly significant due to local or regional 

circumstances, there may be a motivation to increase offset requirements by applying a ratio to 

functional offset targets. Undertaking this assessment requires a sound understanding of the catchment 

context and the importance of wetlands in meeting water resource management objectives. Typically, 

a 1:5 ratio is applicable. 

 

C.1.3. Calculation of Final Functional Offset Target 

Calculation of the final functional offset target was done by multiplying the development impact 

(expressed as functional hectare equivalents) by any applicable offset ratio. 

 

C.2. Determining Ecosystem Conservation Targets 

C.2.1. Assessing Residual Impacts to Wetland Habitat 

An assessment of the impact that wetland loss will have on wetland habitat and the ability to meet 
wetland conservation targets is necessary to determine ecosystem protection requirements. To 
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undertake this assessment, the vegetation module of WET-Health was used to assess habitat 
intactness (condition) of the wetland (i) prior to and (ii) post-development. The residual impact was then 
calculated by comparing the pre- and post-impact scenarios.   
The selected habitat intactness measure was expressed as a percentage (%). A wetland supporting 
completely natural habitat would therefore score 100% while a wetland that has been completely 
destroyed and lacks any natural habitat would score 0%. To calculate the change in functional value, 
the post-development score was subtracted from the pre-development score. The resultant score was 
then multiplied by wetland area to obtain a measure of the loss in wetland habitat. 
 
C.2.2. Calculating Ecosystem Conservation Ratios 
Ecosystem conservation ratio was calculated based on a suite of wetland characteristics that are 
regarded as important in determining conservation value. These include (i) ecosystem status; (ii) 
regional and national conservation context and (iii) local site attributes. The ecosystem status multiplier 
acts as the starting point but should be adjusted downwards where the wetland has not been prioritised 
at regional or national level and where local site attributes that affect biodiversity value are sub-optimal.   

 
C.2.3. Calculating Final Ecosystem Conservation Targets 
The ecosystem conservation ratio was first calculated by calculating a weighted average of the (i) 
Ecosystem Status Multiplier; (ii) Regional and National Context Multiplier and (iv) Local Context 
Multiplier. The final ecosystem conservation target (expressed as habitat hectare equivalents) was then 
calculated by multiplying the development impact by the ecosystem conservation ratio. 
 
C.3.1 Calculating Species Conservation Targets 
In the case that threatened or protected faunal or floral species is present on the site for which an offset 
is required the species conservation targets needs to be determined in order to set appropriate species 
targets. The wetland features that will be lost due to the proposed runway re-alignment are not 
considered important in terms of species of conservation concern therefore the calculation was not 
included in the assessment.  
 

TERRESTRIAL BIODIVERSITY APPROACH & METHODOLOGY 
 

1. Biodiversity Value Determination 
A scoring process to quantitatively determine the biodiversity value of a defined area was implemented 
to determine the Biodiversity Value of the respective biodiversity management units. The biodiversity 
of an area is a combination of its variety of species and habitats, its ecological processes and functional 
value. This can be captured in two broader categories namely conservation status and functional status. 
The conservation status encompasses species diversity, habitat diversity and ecological processes. 
The functional status encompasses ecological services and human use services. Due to the number of 
variables to be considered, the following scoring system is used to first determine the value of each of 
the components namely conservation status and functional status, from which the overall biodiversity 
value is determined (Coombs & Stacy, 2003). This process is further described below: 
 
1.1 Conservation Status (CS) 
The CS of a specific management unit is influenced by several factors, namely: 
A. How much of the larger vegetation type or system of which the defined area is a representative 

example, still exists? 

• Only a small area still exists (< 500 km2 )           7 

• A moderate area still exists (500 to 1000 km2 )            5 

• A large area still exists (> 1000 km2)    3 
B. What is (based on a qualitative assessment) the species and habitat diversity of the defined area? 

• Noticeably high      7 

• Difficult to assess                5 

• Obviously low      3 
C. What is the condition (qualitative assessment) of the defined area? 

• Pristine and largely undisturbed              7 

• Moderately disturbed      5 

• Highly disturbed      3 
The possible results for the conservation status of the defined area are based on a combination of the 
attributes, as follows: 
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➢ A (Size) + B (diversity) + C (condition) = Conservation Status 
 

Based on the above, the average score obtained is interpreted as follows: 

ESI level Score Description 

Very high CS 19 - 21 Very high conservation status, largely undisturbed, needs to be maintained 

High CS 
15 - 18 High conservation status, moderately disturbed, needs to be maintained and 

where necessary improved 

Moderate CS 12 - 14 Moderate conservation status, heavily disturbed and will require improvement 

Low CS 9 - 11 Low conservation status, heavily reduced and of limited value 

 
1.2 Functional Status (FS) 
The FS of a specific management unit is influenced by several factors, namely: 
A. Are there currently any signs of obvious recreational use of the area, such as walking/hiking, bird 

watching, mountain biking, fishing, etc? 

• Obvious signs of regular use   7 

• Signs of periodic use    5 

• No noticeable signs of use    3 
B. Does the area carry out any ecological service, such as water purification, flood attenuation, 

riverbank stabilisation, soil stabilisation, etc? 

• Has an obvious functional role   7 

• Difficult to determine its functional role  5 

• Clearly has no to very limited functional role  3 
C. Does the area serve an aesthetic role? 

• Forms part of a larger landscape that is widely visible and has a high aesthetic appeal
 7 

• Forms part of a landscape that has high aesthetic appeal, but which is not widely visible
 5 

• Forms part of a landscape that has low aesthetic appeal 3 
The possible results for the functional status of the defined area are based on a combination of the 
attributes, as follows. 

➢ A (recreational use) + B (ecological service) + C (aesthetic value) = Functional Status 
 

Based on the above, the average score obtained is interpreted as follows: 

FS level Score Description 

Very high FS 
19 - 21 Optimise FS with emphasis on preservation of ecosystems and sustainable use 

of natural resources. 

High FS 
15 - 18 FS important, but emphasis must be placed on conservation and enhancement of 

ecosystems 

Moderate FS 
12 - 14 FS moderately important, emphasis leaning towards conservation and limiting of 

interference by humans 

Low FS 9 - 11 No FS, system must be preserved with minimal interference by humans. 

 
1.3 Biodiversity Value (BV) 
The perceived biodiversity value of an area to human development is not always easy to describe, but 
it includes the natural system and its variety of species, the ecological processes and the service or 
functional value that it provides. The combination of the conservation status and functional status scores 
provides a ranking of the overall biodiversity value for a defined area, as shown in the following matrix: 
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Table C2: Biodiversity Value (BV) Combination Matrix. 

 Functional status 

Conservation status 

Very high service 
value 

High service value 
Moderate service 
value 

Low service  value 

Very high Very high Very high Very high High 

High Very high High High Moderate 

Moderate High Moderate Moderate Low 

Low Moderate Low Low Low 

 
Once the BV has been calculated for a specific system, objectives are set by which the system can be 
managed to improve its BV. These objectives are further explained in the table below: 
 

Table C3: Biodiversity Value and Specific Objectives. 

Very high BV 
To maintain and where necessary improve the variation and complexity of species and 
ecological processes; OR ecological OR human services 

High BV 
To maintain and improve the variation and complexity of species and ecological processes and 
the human use value 

Moderate BV 
To maintain the variation and complexity of species and ecological processes and optimise the 
human use value. 

Low BV 
To optimise the human use value of the area and maintain and where practical improve the 
species diversity. 

 
2. Determining Terrestrial Conservation Targets 
 
2.1. Calculating Terrestrial Conservation Ratios 
Terrestrial conservation ratios were calculated based on the vegetation type ratio as per the Ezemvelo 
KZN Wildlife Vegetation Types for KwaZulu-Natal, present within the proposed development area that 
will be impacted upon. The required offset ratio depends on the particular vegetation type(s) impacted 
e.g. Near Threatened (Up to 3:1), Vulnerable (Up to 5:1), Endangered (Up to 25:1) and Critically 
Endangered or within a CBA, priority or irreplaceable (Up to 30:1) (IEM, 2013). 
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APPENDIX D:  FRESHWATER ECOLOGY METHOD OF 

ASSESSMENT 

FRESHWATER RESOURCE ASSESSMENT APPROACH 

Literature Review 

A desktop study was compiled with all relevant information as presented by the South African National 

Biodiversity Institutes (SANBI’s) Biodiversity Geographic Information Systems (BGIS) website 

(http://bgis.sanbi.org). Wetland specific information resources taken into consideration during the 

desktop assessment of the study area and surrounds included: 

➢ National Freshwater Ecosystem Priority Areas (NFEPAs, 2011); 

• NFEPA water management area (WMA); 

• FEPA (sub)WMA % area; 

• Sub water catchment area FEPAs; 

• Water management area FEPAs; 

• Fish sanctuaries; 

• Wetland ecosystem types; 

➢ Mpumalanga Biodiversity Sector Plan (2014) 

 

National Freshwater Ecosystem Priority Areas (NFEPA; 2011) 

The NFEPA project is a multi-partner project between the Council of Scientific and Industrial Research 

(CSIR), Water Research Commission (WRC), South African National Biodiversity Institute (SANBI), 

Department of Water Affairs (DWA), South African Institute of Aquatic Biodiversity (SAIAB) and South 

African National Parks (SANParks). The project responds to the reported degradation of freshwater 

ecosystem condition and associated biodiversity, both globally and in South Africa. It uses systematic 

conservation planning to provide strategic spatial priorities of conserving South Africa’s freshwater 

biodiversity, within the context of equitable social and economic development.  

The NFEPA project aims to identify a national network of freshwater conservation areas and to explore 

institutional mechanisms for their implementation. Freshwater ecosystems provide a valuable, natural 

resource with economic, aesthetic, spiritual, cultural and recreational value. However, the integrity of 

freshwater ecosystems in South Africa is declining at an alarming rate, largely as a consequence of a 

variety of challenges that are practical (managing vast areas of land to maintain connectivity between 

freshwater ecosystems), socio-economic (competition between stakeholders for utilisation) and 

institutional (building appropriate governance and co-management mechanisms).  

The NFEPA database was searched for information in terms of conservation status of rivers, wetland 

habitat and wetland feature present within the study area.  

 

Classification System for Wetlands and other Aquatic Ecosystems in South Africa 

(2013) 

The freshwater feature was classified as wetland habitat based on the characteristics as defined by the 

NWA No 36 of 1998, provided below: 

➢ Wetland habitat is 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 (NWA; Act No. 36 of 1998). 

The wetland feature encountered within the study area assessed using the Classification System for 

Wetlands and other Aquatic Ecosystems in South Africa. User Manual: Inland systems, hereafter 

referred to as the “Classification System” (Ollis et. al., 2013). A summary on Levels 1 to 4 of the 

classification system are presented in the tables below. 

http://bgis.sanbi.org/
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Table D1: Classification System for Inland Systems, up to Level 3. 

WETLAND / AQUATIC ECOSYSTEM CONTEXT 

LEVEL 1:  

SYSTEM 

LEVEL 2:  

REGIONAL SETTING 

LEVEL 3: 

LANDSCAPE UNIT 

Inland Systems 

DWA Level 1 Ecoregions 

OR 

NFEPA WetVeg Groups 

OR 

Other special framework 

Valley Floor 

Slope 

Plain 

Bench 

(Hilltop / Saddle / Shelf) 

 

Table D2: Hydrogeomorphic (HGM) Units for the Inland System, showing the primary HGM Types 

at Level 4A and the subcategories at Level 4B to 4C. 

FUNCTIONAL UNIT 

LEVEL 4: 

HYDROGEOMORPHIC (HGM) UNIT 

HGM type Longitudinal zonation/ Landform / 

Outflow drainage  

Landform / Inflow drainage 

A B C 

River 

Mountain headwater stream 
Active channel 

Riparian zone 

Mountain stream 
Active channel 

Riparian zone 

Transitional 
Active channel 

Riparian zone 

Upper foothills 
Active channel 

Riparian zone 

Lower foothills 
Active channel 

Riparian zone 

Lowland river 
Active channel 

Riparian zone 

Rejuvenated bedrock fall 
Active channel 

Riparian zone 

Rejuvenated foothills 
Active channel 

Riparian zone 

Upland floodplain 
Active channel 

Riparian zone 

Channelled valley-bottom wetland (not applicable) (not applicable) 

Unchannelled valley-bottom wetland (not applicable) (not applicable) 

Floodplain wetland Floodplain depression (not applicable) 
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FUNCTIONAL UNIT 

LEVEL 4: 

HYDROGEOMORPHIC (HGM) UNIT 

HGM type Longitudinal zonation/ Landform / 

Outflow drainage  

Landform / Inflow drainage 

A B C 

Floodplain flat (not applicable) 

Depression 

Exorheic 
With channelled inflow 

Without channelled inflow 

Endorheic 
With channelled inflow 

Without channelled inflow 

Dammed 
With channelled inflow 

Without channelled inflow 

Seep 
With channelled outflow (not applicable) 

Without channelled outflow (not applicable) 

Wetland flat (not applicable) (not applicable) 

 

Level 1: Inland systems 

From the classification system, Inland Systems are defined as aquatic ecosystems that have no 

existing connection to the ocean14 (i.e. characterised by the complete absence of marine exchange 

and/or tidal influence) but which are inundated or saturated with water, either permanently or 

periodically. It is important to bear in mind, however, that certain Inland Systems may have had a 

historical connection to the ocean, which in some cases may have been relatively recent. 

 

Level 2: Ecoregions & NFEPA Wetland Vegetation Groups 

For Inland Systems, the regional spatial framework that has been included in Level 2 of the classification 

system is that of the DWA’s Level 1 Ecoregions for aquatic ecosystems (Kleynhans et. al., 2005). There 

is a total of 31 Ecoregions across South Africa, including Lesotho and Swaziland. DWA Ecoregions 

have most commonly been used to categorise the regional setting for national and regional water 

resource management applications, especially in relation to rivers. 

The Vegetation Map of South Africa, Swaziland and Lesotho (Mucina & Rutherford, 2006) groups’ 

vegetation types across the country, according to Biomes, which are then divided into Bioregions. To 

categorise the regional setting for the wetland component of the NFEPA project, wetland vegetation 

groups (referred to as WetVeg Groups) were derived by further splitting Bioregions into smaller groups 

through expert input (Nel et al., 2011). There are currently 133 NFEPA WetVeg Groups. It is envisaged 

that these groups could be used as a special framework for the classification of wetlands in national- 

and regional-scale conservation planning and wetland management initiatives. 

 

Level 3: Landscape Setting 

At Level 3 of the classification system for Inland Systems, a distinction is made between four Landscape 

Units (Table C1) on the basis of the landscape setting (i.e. topographical position) within which an HGM 

Unit is situated, as follows (Ollis et. al., 2013): 

 

14 Most rivers are indirectly connected to the ocean via an estuary at the downstream end, but where marine exchange (i.e. the presence of 
seawater) or tidal fluctuations are detectable in a river channel that is permanently or periodically connected to the ocean, it is defined as 
part of the estuary. 
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➢ Slope: an included stretch of ground that is not part of a valley floor, which is typically located 

on the side of a mountain, hill or valley; 

➢ Valley floor: The base of a valley, situated between two distinct valley side-slopes; 

➢ Plain: an extensive area of low relief characterised by relatively level, gently undulating or 

uniformly sloping land; and  

➢ Bench (hilltop/saddle/shelf): an area of mostly level or nearly level high ground (relative to 

the broad surroundings), including hilltops/crests (areas at the top of a mountain or hill flanked 

by down-slopes in all directions), saddles (relatively high-lying areas flanked by down-slopes 

on two sides in one direction and up-slopes on two sides in an approximately perpendicular 

direction), and shelves/terraces/ledges (relatively high-lying, localised flat areas along a slope, 

representing a break in slope with an up-slope one side and a down-slope on the other side in 

the same direction). 

 

Level 4: Hydrogeomorphic Units 
Seven primary HGM Types are recognised for Inland Systems at Level 4A of the classification system 
(Table C2), on the basis of hydrology and geomorphology (Ollis et. al., 2013), namely: 

➢ River: a linear landform with clearly discernible bed and banks, which permanently or 
periodically carries a concentrated flow of water; 

➢ Channelled valley-bottom wetland: a valley-bottom wetland with a river channel running 
through it; 

➢ Unchannelled valley-bottom wetland: a valley-bottom wetland without a river channel 
running through it; 

➢ Floodplain wetland: the mostly flat or gently sloping land adjacent to and formed by an alluvial 
river channel, under its present climate and sediment load, which is subject to periodic 
inundation by over-topping of the channel bank;  

➢ Depression: a landform with closed elevation contours that increases in depth from the 
perimeter to a central area of greatest depth, and within which water typically accumulates; 

➢ Wetland Flat: a level or near-level wetland area that is not fed by water from a river channel, 
and which is typically situated on a plain or a bench. Closed elevation contours are not evident 
around the edge of a wetland flat; and 

➢ Seep: a wetland area located on (gently to steeply) sloping land, which is dominated by the 
colluvial (i.e. gravity-driven), unidirectional movement of material down-slope. Seeps are often 
located on the side-slopes of a valley, but they do not, typically, extend into a valley floor. 

 
The above terms have been used for the primary HGM Units in the classification system to try and 
ensure consistency with the wetland classification terms currently in common usage in South Africa. 
Similar terminology (but excluding categories for “channel”, “flat” and “valleyhead seep”) is used, for 
example, in the recently developed tools produced as part of the Wetland Management Series including 
WET-Health (Macfarlane et. al., 2008), WET-IHI (DWAF, 2007) and WET-EcoServices (Kotze et. al., 
2009). 
 

Wet-Ecoservices (2009) 
 “The importance of a water resource, in ecological, social or economic terms, acts as a modifying or 
motivating determinant in the selection of the management class” (DWA, 1999). The assessment of the 
ecosystem services supplied by the identified wetland was conducted according to the guidelines as 
described by Kotze et al. (2009). An assessment was undertaken that examines and rates the following 
services according to their degree of importance and the degree to which the service is provided: 

➢ Flood attenuation; 
➢ Stream flow regulation; 
➢ Sediment trapping; 
➢ Phosphate trapping; 
➢ Nitrate removal; 
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➢ Toxicant removal; 
➢ Erosion control; 
➢ Carbon storage; 
➢ Maintenance of biodiversity; 
➢ Water supply for human use; 
➢ Natural resources; 
➢ Cultivated foods; 
➢ Cultural significance; 
➢ Tourism and recreation; and 
➢ Education and research. 

 
The characteristics were used to quantitatively determine the value, and by extension sensitivity, of the 
wetland. Each characteristic was scored to give the likelihood that the service is being provided. The 
scores for each service were then averaged to give an overall score to the wetland.  

Table D3: Classes for determining the likely extent to which a benefit is being supplied.  

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

<0.5 Low 

0.6-1.2 Moderately low 

1.3-2 Intermediate 

2.1-3 Moderately high 

>3 High 

 

WET-Health 
Healthy wetlands are known to provide important habitats for wildlife and to deliver a range of important 
goods and services to society. Management of these systems is therefore essential if these attributes 
are to be retained within an ever-changing landscape. The primary purpose of this assessment is to 
evaluate the eco-physical health of wetlands, and in so doing to promote their conservation and wise 
management. 
 
Level of Evaluation 
Two levels of assessment are provided by WET-Health: 

➢ Level 1: Desktop evaluation, with limited field verification. This is generally applicable to 
situations where a large number of wetlands need to be assessed at a very low resolution; or 

➢ Level 2: On-site evaluation. This involves structured sampling and data collection in a single 
wetland and its surrounding catchment. 
 

Framework for the Assessment 
A set of three modules has been synthesised from the set of processes, interactions and interventions 
that take place in wetland systems and their catchments: hydrology (water inputs, distribution and 
retention, and outputs), geomorphology (sediment inputs, retention and outputs) and vegetation 
(transformation and presence of introduced alien species). 
 
Units of Assessment 
Central to WET-Health is the characterisation of HGM Units, which have been defined based on 
geomorphic setting (e.g. hillslope or valley-bottom; whether drainage is open or closed), water source 
(surface water dominated or sub-surface water dominated) and pattern of water flow through the 
wetland unit (diffusely or channelled) as described under the Classification System for Wetlands and 
other Aquatic Ecosystems above. 
 
Quantification of Present State of a wetland 
The overall approach is to quantify the impacts of human activity or clearly visible impacts on wetland 
health, and then to convert the impact scores to a Present State score. This takes the form of assessing 
the spatial extent of the impact of individual activities and then separately assessing the intensity of the 
impact of each activity in the affected area. The extent and intensity are then combined to determine 
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an overall magnitude of impact. The impact scores, and Present State categories are provided in the 
table below. 

Table D4: Impact scores and categories of Present State used by WET-Health for describing the 
integrity of wetlands. 

Impact 
category 

Description 
Impact 
score 
range 

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 and 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 recognisable. 

6-7.9 E 

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

8-10 F 

 

Assessing the Anticipated Trajectory of Change 
As is the case with the Present State, future threats to the state of the wetland may arise from activities 
in the catchment upstream of the unit or within the wetland itself or from processes downstream of the 
wetland. In each of the individual sections for hydrology, geomorphology and vegetation, five potential 
situations exist depending upon the direction and likely extent of change (table below). 

Table D5: Trajectory of Change classes and scores used to evaluate likely future changes to the 
present state of the wetland. 

Change Class Description 
HGM 

change 
score 

Symbol 

Substantial 
improvement 

State is likely to improve substantially over the next 5 years 2 ↑↑ 

Slight improvement State is likely to improve slightly over the next 5 years 1 ↑ 

Remain stable State is likely to remain stable over the next 5 years 0 → 

Slight deterioration State is likely to deteriorate slightly over the next 5 years -1 ↓ 

Substantial 
deterioration 

State is expected to deteriorate substantially over the next 5 years -2 ↓↓ 

 

Overall health of the wetland 
Once all HGM Units have been assessed, a summary of health for the wetland as a whole needs to be 
calculated. This is achieved by calculating a combined score for each component by area-weighting the 
scores calculated for each HGM Unit. Recording the health assessments for the hydrology, 
geomorphology and vegetation components provide a summary of impacts, Present State, Trajectory 
of Change and Health for individual HGM Units and for the entire wetland. 
 

Ecological Importance and Sensitivity (EIS) (Rountree & Kotze, 2013) 

The purpose of assessing the importance and sensitivity of water resources is to identify those systems 
that provide higher than average ecosystem services, biodiversity support functions or are especially 
sensitive to impacts. Water resources with higher ecological importance may require managing such 
water resources in a better condition than the present to ensure the continued provision of ecosystem 
benefits in the long term (Rountree & Kotze, 2013). 
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In order to align the outputs of the Ecoservices assessment (i.e. ecological and socio-cultural service 
provision) with methods used by the DWA (now the DWS) used to assess the EIS of other watercourse 
types, a tool was developed using criteria from both WET-Ecoservices (Kotze, et, al, 2009) and earlier 
DWA EIA assessment tools. Thus, three proposed suites of important criteria for assessing the 
Importance and Sensitivity for wetlands were proposed, namely: 

➢ Ecological Importance and Sensitivity, incorporating the traditionally examined criteria used in 
EIS assessments of other water resources by DWA and thus enabling consistent assessment 
approaches across water resource types; 

➢ Hydro-functional importance, taking into consideration water quality, flood attenuation and 
sediment trapping ecosystem services that the wetland may provide; and 

➢ Importance in terms of socio-cultural benefits, including the subsistence and cultural benefits 
provided by the wetland system. 

The highest of these three suites of scores is then used to determine the overall Importance and 
Sensitivity category (Table D6) of the wetland system being assessed.  

Table D6: Ecological Importance and Sensitivity Categories and the interpretation of median 
scores for biota and habitat determinants (adapted from Kleynhans, 1999).  

EIS Category Range of Mean 

Recommended 
Ecological 

Management 
Class 

Very high 
Wetlands that are considered ecologically important and sensitive on a 
national or even international level. The biodiversity of these wetlands is 
usually very sensitive to flow and habitat modifications.   

>3 and <=4 
 

A 

High 
Wetlands that are considered to be ecologically important and sensitive. The 
biodiversity of these wetlands may be sensitive to flow and habitat 
modifications.  

>2 and <=3 
 

B 

Moderate 
Wetlands that are considered to be ecologically important and sensitive on a 
provincial or local scale. The biodiversity of these wetlands is not usually 
sensitive to flow and habitat modifications.  

>1 and <=2 
 

C 

Low/marginal 
Wetlands that are not ecologically important and sensitive at any scale. The 
biodiversity of these wetlands is ubiquitous and not sensitive to flow and 
habitat modifications.   

>0 and <=1 
 

D 

 

Recommended Ecological Category (REC) 

“A high management class relates to the flow that will ensure a high degree of sustainability and a low 

risk of ecosystem failure. A low management class will ensure marginal maintenance of sustainability, 

but carries a higher risk of ecosystem failure” (DWA, 1999). 

The REC (table below) was determined based on the results obtained from the PES, reference 

conditions and EIS of the resource (sections above), and is followed by realistic recommendations, 

mitigation, and rehabilitation measures to achieve the desired REC. 

A wetland may receive the same class for the PES as the REC if the wetland is deemed in good 

condition, and therefore must stay in good condition. Otherwise, an appropriate REC should be 

assigned in order to prevent any further degradation as well as enhance the PES of the wetland feature. 
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Table D7: Description of REC classes. 

Class Description 

A Unmodified, natural 

B Largely natural with few modifications 

C Moderately modified 

D Largely modified 

 

Wetland Delineation 

The wetland delineation took place according to the method presented in the “Updated manual for the 
identification and delineation of wetland and riparian areas” published by DWAF in 2008. The foundation 
of the method is based on the fact that wetlands and riparian zones have several distinguishing factors 
including the following:  

➢ The presence of water at or near the ground surface; 
➢ Distinctive hydromorphic soils; 
➢ Vegetation adapted to saturated soils; and 
➢ The presence of alluvial soils in stream systems. 
 

By observing the evidence of these features in the form of indicators, wetlands and riparian zones can 
be delineated and identified. If the use of these indicators and the interpretation of the findings are 
applied correctly, then the resulting delineation can be considered accurate (DWA, 2008). 
 
A wetland can be divided into three zones (DWA, 2005). The permanent zone of wetness is nearly 
always saturated. The seasonal zone is saturated for a significant part of the rainy season and the 
temporary zone surrounds the seasonal zone and is only saturated for a short period of the year, but is 
saturated for a sufficient period, under normal circumstances, to allow for the formation of hydromorphic 
soils and the growth of wetland vegetation. The object of this study was to identify the outer boundary 
of the temporary zone and then to identify a suitable buffer zone around the wetland area. 
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APPENDIX E:  RESULTS OF THE FRESHWATER AND 

TERRESTRIAL RESOURCES: DESKTOP ANALYSIS 

The following section contains data accessed as part of the desktop assessment and are 

presented as a “dashboard” report below (Tables E1 to E4). The dashboard report aims to 

present concise summaries of the data on as few pages as possible in order to allow for 

integration of results by the reader. Where required, further discussion and interpretation is 

provided, and information that was considered to be of particular importance was emboldened.  

It is important to note that although all data sources used provide useful and often verifiable, 

high quality data, the various databases used do not always provide an entirely accurate 

indication of the study area’s actual site characteristics but do provide an extremely valuable 

starting point. 
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Table E1: Desktop data relating to the character of watercourses and terrestrial ecology within the Smithfield 1 recipient site and surrounding 
region using National Data. 

Aquatic ecoregion and sub-regions in which Smithfield recipient site 1 is located 
Detail of Smithfield recipient site 1 in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Ecoregion South Eastern Uplands 
FEPACODE  

The Smithfield Offset 1 area is located within a SubWMA considered to be a Freshwater 
Ecosystem Priority Area (FEPACODE 1) and a Fish Support Area (FEPACODE 2). Catchment Mkomazi 

Quaternary Catchment U10F & U10G 
NFEPA Wetlands 

According to the NFEPA database there are both natural and artificial wetlands within the 
Smithfield Offset 1 recipient site.  WMA Mvoti to Umzimkulu 

subWMA Mkomazi Wetland 
Vegetation Type 

The Smithfield Offset 1 recipient site is located in Sub-Escarpment Grassland Groups 3 and 
5 (Critically Endangered and Endangered respectively). Dominant characteristics of the South Eastern Uplands Ecoregion (Level II 16.01) (Kleynhans et al., 2007) 

Dominant primary terrain morphology 

Closed Hills; Mountains, moderate and high relief; 
Lowlands; Hills and Mountains, moderate and high 
relief; Low Mountains; Strongly Undulating Lowlands 
with Hills; Undulating Hills. 

NFEPA Rivers 
According to the NFEPA Database, the Elands River traverses the northern portion of the 
Smithfield Offset 1 area. 

Dominant primary vegetation types  

North-eastern Mountain Grassland; Subarid Thorn 
Bushveld; Afromontane Forest, Short Misbelt 
Grassland; Valley Thicket; Coast-Hinterland Bushveld; 
Moist Upland Grassland; Alti Mountain Grassland. 

Ecological Status of the most proximal sub-quaternary reach (DWS, 2014) 

Sub-quaternary reach U10G-04388 

Proximity to study area Runs adjacent to eastern boundary of recipient site 

Altitude (m a.m.s.l) 1100-1900 
Assessed by expert? Yes 

MAP (mm) 600 - 800 

Coefficient of Variation (% of MAP) <20 - 25 
PES Category Median C 

Rainfall concentration index 50 - 60 

Rainfall seasonality Mid-summer 
Mean Ecological Importance (EI) Class High 

Mean annual temp. (°C) 12 - 18 

Winter temperature (July) (°C) 0 - 20 Mean Ecological Sensitivity (ES) Class Very High 

Summer temperature (Feb) (°C) 12 - 26 Default Ecological Class (based on median 
PES and highest EI or ES mean) 

Very High (Class A) 
Median annual simulated runoff (mm) 30 - 260 

Details of the Recipient site 1 in terms of KZN Vegetation Types (2011) Terrestrial importance of the Recipient site 1: Various datasets 

Vegetation Type (Figure E6) 

Various vegetation types are associated with recipient site 1. The Mooi 
River Highland Grassland is dominated within the northern portion, 
while Mistlands Mistbelt Grassland falls within the western and 
southern portion, and the Southern Kwa-Zulu Natal Grasslands is 
associated with the eastern portion.  The Eastern Mistbelt Forest, 
Eastern Temperate Wetlands and Temperate Alluvial Vegetation are 
scattered throughout recipient site 1 

National Threatened 
Ecosystems (Figure E7) 

Various areas within the southwestern portion of recipient site 1 is considered to 
form part of remaining extent of the Impendle Highveld Grasslands Endangered 
Ecosystems. Various sections associated with the western boundary forms part of 
the vulnerable Midlands Mistbelt Grassland Ecosystem, while sections of the 
northeastern and northwestern boundaries form part of the remaining extent of the 
Vulnerable Impendle Lowland Grasslands Ecosystem. 
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Terrestrial importance of the recipient site 1: Various datasets 

SAPAD (2018), and 
NPAES (2009) (Figure E9) 

According to the SAPAD (Q1, 2018) dataset the Mount Shannon Protected 
Environment falls within the southwestern portion of recipient site 1, as well as 
immediately to the east, and northeast of recipient site 1. SAPAD (2018) and NPAES 
(2009) also indicate the Impendle Nature Reserve immediately to the south of 
recipient site 1 

Important Bird and Biodiversity 
Areas (2015) (Figure E8) 

The KwaZulu-Natal Mistbelt Grasslands IBA falls within the central 
section of the southern portion of Recipient site 1, as well as 
immediately northwest of the northwestern boundary. The Impendle 
Nature Reserve is situated immediately south of recipient site 1. 

Detail of Smithfield Recipient site 1 in terms of the Draft KwaZulu-Natal Biodiversity Spatial Planning Terms and Processes (2016) 

Critical Biodiversity Area (CBA) Irreplaceable 

A number of areas within Smithfield recipient site 1 are considered to be CBA Irreplaceable, particularly within the eastern portion of the focus area. CBAs are areas 
considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality of 
ecosystems.CBA Irreplaceable areas are areas that are irreplaceable or near-irreplaceable for meeting biodiversity targets. There are no or very few other options for 
meeting biodiversity targets for the features associated with these areas. 

Ecological Support Area (ESA) 
A small portion along the southern boundary of the focus area is considered an ESA. Ecological Support Areas are not essential for meeting biodiversity targets but play an 
important role in supporting the ecological functioning of Critical Biodiversity Areas and/or in delivering ecosystem services. 
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Table E2: Desktop data relating to the character of watercourses and terrestrial ecology within the Smithfield 2 recipient site and surrounding 
region using National Data. 

Aquatic ecoregion and sub-regions in which Smithfield recipient site 2 is located 
Detail of Smithfield recipient site 2 in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Ecoregion South Eastern Uplands 

FEPACODE  
Smithfield recipient site 2 is located within a SubWMA considered to be a Freshwater 
Ecosystem Priority Area (FEPACODE 1), a Fish Support Area (FEPACODE 2) and an 
Upstream Management Catchment (FEPACODE 4). 

Catchment Mkomazi 

Quaternary Catchment U10F, U10G & U10H 

WMA Mvoti to Umzimkulu 

NFEPA Wetlands 
According to the NFEPA database there are both natural and artificial wetlands within 
Smithfield recipient site 2.  

subWMA Mkomazi 

Dominant characteristics of the South Eastern Uplands Ecoregion (Kleynhans et al., 2007) 
 (16.01) (16.03) 

Wetland 
Vegetation Type 

The Smithfield recipient site 2 is located in Sub-Escarpment Grassland Groups 3 and 5 and 
Sub-Escarpment Savanna  

Dominant primary terrain morphology 

Closed Hills; Mountains, moderate 
and high relief; Lowlands; Hills 
and Mountains, moderate and 
high relief;  

Low Mountains 
NFEPA Rivers 

According to the NFEPA Database, the Elands River traverses the middle of Smithfield 2 
recipient site, and the Mkomazi River runs along the southern boundary. 

Dominant primary vegetation types  

North-eastern Mountain 
Grassland; Subarid Thorn 
Bushveld; Afromontane Forest, 
Short Misbelt Grassland; Valley 
Thicket; Coast-Hinterland 
Bushveld; Moist Upland 
Grassland; Alti Mountain 
Grassland. 

Afromontane 
Forest; Valley 
Thicket; Short 
Misbelt 
Grassland; North-
eastern Mountain 
Grassland. 

Ecological Status of the most proximal sub-quaternary reach (DWS, 2014) 

Sub-quaternary reach U10G-04473 U10F-04528 U10H-04638 

Proximity to study area 

Traversing the 
central portion of 
the recipient site 
(north/south) 

Running along the 
southern boundary of the 
recipient site (west) 

Running along 
the southern 
boundary of the 
recipient site 
(east) 

Altitude (m a.m.s.l) 1100-1900 300-1100 Assessed by expert? Yes Yes Yes 

MAP (mm) 600 - 800 700-800 PES Category Median B B B 

Coefficient of Variation (% of MAP) <20 - 25 20-30 Mean Ecological Importance (EI) Class High High High 

Rainfall concentration index 50 - 60 30-50 
Mean Ecological Sensitivity (ES) Class Very High High Very High 

Rainfall seasonality Mid-summer Mid-summer 

Mean annual temp. (°C) 12 - 18 16-18 
Stream Order 2 3 3 

Winter temperature (July) (°C) 0 - 20 4-22 

Summer temperature (Feb) (°C) 12 - 26 14-28 Default Ecological Class (based on median 
PES and highest EI or ES mean) 

Very High (Class 
A) 

High (Class B) 
Very High 
(Class A) Median annual simulated runoff (mm) 30 - 260 30-180 
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Details of the Recipient site 2 in terms of KZN Vegetation Types (2011) Terrestrial importance of the recipient site 2: Various datasets 

Biome  
Four biomes are associated with the recipient site 2 namely Grassland, 
Savanna, Forest and Azonal Vegetation (Wetland) Biomes  

National Threatened 
Ecosystems  
(Figure E7) 

Various areas within northwestern portion of recipient site 2 is considered to form 
part of remaining extent of the Impendle Highveld Grasslands Endangered 
Ecosystems. Various sections associated with the eastern portion forms part of the 
vulnerable Midlands Mistbelt Grassland Ecosystem. 

Vegetation Type (Figure E6) 

Various vegetation types are associated with recipient site 2. The majority 
of the recipient site falls within the, Southern Kwa-Zulu Natal Grasslands. 
The majority of the northern and western portion falls within the Midlands 
Mistbelt Grassland. The southern boundary falls within the KwaZulu-Natal 
Hinterland Thornveld (left) and Eastern Valley Bushveld (Right). Various 
scattered patches of Eastern Mistbelt Forest also falls within recipient site 
2. 

SAPAD (2018), and 
NPAES (2009) (Figure 
E9) 

According to the SAPAD (Q1, 2018) dataset the Mount Shannon Protected 
Environment falls within the northwestern corner of Recipient site 2. SAPAD (2018) 
and NPAES (2009) also indicate the Impendle Nature Reserve within the 
northwestern portion of recipient site 2, immediately south of the Mount Shannon 
Protected Environment. 

Terrestrial importance of the recipient site 2: Various datasets 

Important Bird and Biodiversity 
Areas (2015) (Figure E8) 

The Impendle Nature Reserve IBA falls within the northwestern portion of 
Recipient site 2. The KwaZulu-Natal Mistbelt Grasslands IBA is situated 
approximately 1.5 km west of recipient site 2. 

Detail of Smithfield recipient site 2 in terms of the Draft KwaZulu-Natal Biodiversity Spatial Planning Terms and Processes (2016) 

Critical Biodiversity Area (CBA) Irreplaceable 

A number of areas within Smithfield 2 recipient site are considered to be CBA Irreplaceable, particularly within the northern portion of the focus area. CBAs are areas 
considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality of 
ecosystems. CBA Irreplaceable areas are areas that are irreplaceable or near-irreplaceable for meeting biodiversity targets. There are no or very few other options for 
meeting biodiversity targets for the features associated with these areas. 

Critical Biodiversity Area (CBA) Optimal 

A number of areas within Smithfield 2 recipient site are considered to be CBA Optimal, particularly within the eastern and southern portion of the focus area. CBAs: are 
areas considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality of 
ecosystems. CBA Optimal areas are areas that have been selected as the best option for meeting biodiversity targets, based on complementarity, efficiency, connectivity 
and/or avoidance of conflict with other land or resources uses. 

Ecological Support Area (ESA) 
A large portion of the focus area, particularly around the centre, are defined as ESAs. Ecological Support Areas are not essential for meeting biodiversity targets but play 
an important role in supporting the ecological functioning of Critical Biodiversity Areas and/or in delivering ecosystem services. 
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Table E3: Desktop data relating to the character of watercourses and terrestrial ecology within the Smithfield 3 recipient site and surrounding 
region using National Data. 

Aquatic ecoregion and sub-regions in which Smithfield 3 recipient site is located 
Detail of Smithfield 3 recipient site in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Ecoregion 
South Eastern Uplands 
Eastern Escarpment Mountains FEPACODE  

Smithfield 3 recipient site is located within a SubWMA considered to be both a Freshwater 
Ecosystem Priority Area (FEPACODE 1) and a Fish Support Area (FEPACODE 2). 

Catchment Mkomazi 

Quaternary Catchment U20A & U10G 

NFEPA Wetlands 
According to the NFEPA database there are both natural and artificial wetlands within 
Smithfield 3 recipient site.  

WMA Mvoti to Umzimkulu 

subWMA Mkomazi & Mgeni 

Dominant characteristics of the South Eastern Uplands and Eastern Escarpment Mountains Ecoregions 
(Kleynhans et al., 2007) Wetland 

Vegetation Type 
The Smithfield 3 recipient site is located in Sub-Escarpment Grassland Group 5  

 (15.07) (16.01) 

Dominant primary terrain 
morphology 

Closed Hills; Mountains, 
moderate and high relief; 
High Mountains  

Closed Hills; Mountains, moderate and 
high relief; Lowlands; Hills and 
Mountains, moderate and high relief; 
Low Mountains; Strongly Undulating 
Lowlands with Hills; Undulating Hills. 

NFEPA Rivers 
According to the NFEPA Database, no NFEPA rivers are found within the focus area, 
although the Elands River runs adjacent to the eastern boundary. 

Ecological Status of the most proximal sub-quaternary reach (DWS, 2014) 

Sub-quaternary reach U10G-04388 

Dominant primary vegetation 
types  

South-eastern Mountain 
Grassland; North-
eastern Mountain 
Grassland; Afromontane 
Forest; Natal Central 
Bushveld 

North-eastern Mountain Grassland; 
Subarid Thorn Bushveld; Afromontane 
Forest, Short Misbelt Grassland; Valley 
Thicket; Coast-Hinterland Bushveld; 
Moist Upland Grassland; Alti Mountain 
Grassland. 

Proximity to study area Runs adjacent to eastern boundary of recipient site 

Assessed by expert? Yes 

PES Category Median C 

Mean Ecological Importance (EI) Class High 

Altitude (m a.m.s.l) 1100-2100 1100-1900 Mean Ecological Sensitivity (ES) Class Stream 
Order 

Very High 
1 MAP (mm) 700-800 600 - 800 

Coefficient of Variation (% of 
MAP) 

<20-25 <20 - 25 Mean Ecological Importance (EI) Class High 

Rainfall concentration index 45-60 50 - 60 Default Ecological Class (based on median 
PES and highest EI or ES mean) 

Very High (Class A) 
Rainfall seasonality Mid-summer Mid-summer 

Mean annual temp. (°C) 10-16 12 - 18 Details of the Recipient site 3 in terms of KZN Vegetation Types (2011) 

Winter temperature (July) (°C) >10-22 0 - 20 
Biome  

Three biomes are associated with the recipient site 3 namely 
Grassland, Forest and Azonal Vegetation (Wetland) Biomes  Summer temperature (Feb) (°C) 8-26 12 - 26 

Median annual simulated runoff 
(mm) 

510-1120 30 - 260 

Vegetation Type (Figure E6) 

Various vegetation types are associated with recipient site 3. The 
majority of recipient site 3 falls within the Mooi River Highland 
Grassland, while a large section of the western portion falls within 
the Freshwater Wetlands: Drakensberg Wetlands Vegetation 
Type. The Eastern Mistbelt Forest, Eastern Temperate Wetlands 
and Temperate Alluvial vegetation are scattered throughout 
recipient site 3. 

Terrestrial importance of the recipient site 3: Various datasets 

National Threatened 
Ecosystems (Figure E7) 

The majority of recipient site 3 is considered to form part of the 
remaining extent of the Vulnerable Drakensberg Foothill Wattled Crane 
Habitat Ecosystem, with the southeastern corner falling within the 
Impendle Lowlands Grasslands Vulnerable Ecosystems.  

 

Terrestrial importance of the recipient site 3: Various datasets 
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SAPAD (2018), SACAD (2018) 
and NPAES (2009) (Figure E9)  

According to the SACAD (Q1, 2018) dataset the Umgeni Vlei Nature 
Reserve (a RAMSAR Site) is situated immediately northwest of 
Recipient site 3, while the SAPAD (Q1, 2018) dataset indicate the 
Umngeni Plateau Nature Reserve is situated immediately to the west. 
This NPAES (2009) dataset corresponds with these protected areas. 

Important Bird and Biodiversity Areas (2015) 
(Figure E8) 

The Umgeni Vlei Nature Reserve IBA is situated immediately 
northwest of Recipient site 3, while the Kwa-Zulu-Natal Mistbelt 
Grasslands IBA is situated immediately to the southeast. 

Detail of Smithfield Recipient site 3 in terms of the Draft KwaZulu-Natal Biodiversity Spatial Planning Terms and Processes (2016) 

Critical Biodiversity Area (CBA) Irreplaceable 

The majority of Smithfield recipient site 3 is defined as CBA Irreplaceable, particularly within the eastern and southern portion of the focus area. CBAs are areas considered 
critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality of ecosystems. CBA 
Irreplaceable areas are areas that are irreplaceable or near-irreplaceable for meeting biodiversity targets. There are no or very few other options for meeting biodiversity 
targets for the features associated with these areas. 
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Table E4: Desktop data relating to the character of watercourses and terrestrial ecology within the Baynesfield recipient site and surrounding 
region using National Data. 

Aquatic ecoregion and sub-regions in which the Baynesfield recipient site is located 
Detail of the Baynesfield recipient site in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Ecoregion South Eastern Uplands 

FEPACODE  

The Baynesfield recipient site is located within a SubWMA considered to be both a Fish 
Support Area (FEPACODE 2) and an Upstream Management Catchment (FEPACODE 4), 
with a small portion of the recipient site considered of no importance in terms of Freshwater 
Ecosystem Priority Areas. 

Catchment Mkomazi 

Quaternary Catchment U60A, U70A, U60B & U70B 

WMA Mvoti to Umzimkulu 

subWMA Mgeni 
NFEPA Wetlands 

According to the NFEPA database there are both natural and artificial wetlands within the 
Baynesfield recipient site.  Dominant characteristics of the South Eastern Uplands Ecoregion (Kleynhans et al., 2007) 

 (16.01) (16.03) Wetland Vegetation 
Type 

The Baynesfield recipient site is located in Sub-Escarpment Grassland Groups 3 and 5 and 
Sub-Escarpment Savanna   

Dominant primary terrain morphology 

Closed Hills; Mountains, 
moderate and high relief; 
Lowlands; Hills and Mountains, 
moderate and high relief; Low 
Mountains; Strongly Undulating 
Lowlands with Hills; Undulating 
Hills. 

Low Mountains 
NFEPA Rivers 

According to the NFEPA Database, the Mkuzane River enters the mid-eastern boundary 
of the recipient site and traverses approximately two-thirds of the recipient site, and an 
unnamed river enters the southern boundary towards the west and traverses approximately 
one third of the recipient site. 

Dominant primary vegetation types  

North-eastern Mountain 
Grassland; Subarid Thorn 
Bushveld; Afromontane Forest, 
Short Misbelt Grassland; Valley 
Thicket; Coast-Hinterland 
Bushveld; Moist Upland 
Grassland; Alti Mountain 
Grassland. 

Afromontane Forest; 
Valley Thicket; Short 
Misbelt Grassland; 
North-eastern 
Mountain Grassland. 

Ecological Status of the most proximal sub-quaternary reach (DWS, 2014)  

Sub-quaternary reach U60A-04533 U60B-04614 U70A-04618 

Proximity to study area 
Traverses the 
northern portion 

Traverses the 
central portion from 
the eastern 
boundary 

Traverses the 
south-western 
portion from the 
southern boundary 

Assessed by expert? Yes Yes Yes 

PES Category Median C C C 

Altitude (m a.m.s.l) 1100-1900 300-1100 Mean Ecological Importance (EI) Class High High Moderate 

MAP (mm) 600 - 800 700-800 Mean Ecological Sensitivity (ES) Class Very High High Very High 

Coefficient of Variation (% of MAP) <20 - 25 20-30 Stream Order 1 1 1 

Rainfall concentration index 50 - 60 30-50 Default Ecological Class (based on median 
PES and highest EI or ES mean) 

Very High (Class 
A) 

High (Class B) Very High (Class A) 
Rainfall seasonality Mid-summer Mid-summer 

Mean annual temp. (°C) 12 - 18 16-18 Details of the Baynesfield Recipient site in terms of KZN Vegetation Types (2011) 

Winter temperature (July) (°C) 0 - 20 4-22 

Biome  
Three biomes are associated with the Baynesfield recipient site 
namely Grassland, Forest and Azonal Vegetation (Wetland) 
Biomes  

Summer temperature (Feb) (°C) 12 - 26 14-28 

Median annual simulated runoff (mm) 30 - 260 30-180 
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Terrestrial importance of the Baynesfield recipient site: Various datasets 

Vegetation Type (Figure E6) 

Various vegetation types are associated with the Baynesfield 
recipient site. The majority of the Baynesfield recipient site falls 
within the Midlands Mistbelt Grassland, while the northwestern is 
situated within the Moist Coast Hinderland Grassland. The 
Eastern Mistbelt Forest, Eastern Temperate Wetlands and 
Temperate Alluvial vegetation are scattered throughout the 
Baynesfield Recipient site. 

National Threatened 
Ecosystems (Figure E7) 

Various areas within the eastern portion of the Baynesfield recipient site 
is considered to form part of remaining extent of the Pietermaritzburg 
South Endangered Ecosystem. Various sections associated with the 
northeastern boundary forms part of the vulnerable Ngoni Veld 
Ecosystem, while section of the southern portion form part of the 
remaining extent of the Vulnerable Midlands Mistbelt Grassland 
Ecosystem. 

SAPAD (2018), and NPAES 
(2009) (Figure E9) 

According to the SAPAD (Q1, 2018) dataset the Minerva Private Nature 
Reserve is situated immediately west of the Baynesfield recipient site. 
According to the NPAES (2009) dataset is situated within the central 
portion of the Baynesfield recipient site. 

Terrestrial importance of the Baynesfield recipient site: Various datasets 

Important Bird and 
Biodiversity Areas (2015) 
(Figure E8) 

The KwaZulu-Natal Mistbelt Grasslands IBA falls within the northwestern portion of 
the Baynesfield recipient site.  

Detail of the Baynesfield recipient site in terms of the Draft KwaZulu-Natal Biodiversity Spatial Planning Terms and Processes (2016) 

Critical Biodiversity Area (CBA) Irreplaceable 

A number of areas within the Baynesfield recipient site are considered to be CBA Irreplaceable, particularly within the northern and central portions of the focus area. CBAs 
are areas considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality 
of ecosystems. CBA Irreplaceable areas are areas that are irreplaceable or near-irreplaceable for meeting biodiversity targets. There are no or very few other options for 
meeting biodiversity targets for the features associated with these areas. 

Critical Biodiversity Area (CBA) Optimal 

Very few isolated areas within the Baynesfield recipient site are considered to be CBA Optimal, particularly within the eastern and southern portion of the focus area. CBAs: 
are areas considered critical to meet biodiversity targets and thresholds, which are required to ensure the persistence of viable populations of species and the functionality 
of ecosystems. CBA Optimal areas are areas that have been selected as the best option for meeting biodiversity targets, based on complementarity, efficiency, connectivity 
and/or avoidance of conflict with other land or resources uses. 

CBA = Critical Biodiversity Areas; DWS = Department of Water and Sanitation; EI = Ecological Importance; ES = Ecological Sensitivity; ESA = Ecological Support Area; m.a.m.s.l = Meters Above Mean 
Sea Level; MAP = Mean Annual Precipitation; NFEPA = National Freshwater Ecosystem Priority Areas; PES = Present Ecological State; WMA = Water Management Area   
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Figure E1: Aquatic ecoregions and quaternary catchments associated with the four recipient sites. 
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Figure E2: NFEPA wetlands associated with the four recipient sites 
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Figure E3: Natural and artificial NFEPA wetlands associated with the four recipient sites. 
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Figure E4: Wetland vegetation types associated with the four recipient sites. 
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Figure E5: NFEPA rivers associated with the four recipient sites. 
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Figure E6: Kwa-Zulu Natal Vegetation Types associated with the Various Recipient sites  
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E7: Threatened Ecosystems associated with the various Recipient sites (National Threatened Ecosystems, 2011) 
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E8: Important Bird and Biodiversity Areas associated with the Recipient sites (IBA, 2015) 
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E9: Protected Areas situated within or adjacent to the various recipient sites 
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Figure E10: CBAs, ESAs and private nature reserves associated with the four recipient sites. 
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APPENDIX F: SUMMARY OF ECOLOGICAL STATUS OF 

SUB-QUATERNARY CATCHMENTS DATA 

The PES/EIS database, as developed by the DWS RQIS department, was utilised to obtain 

additional background information on the project area. The PES/EIS database has been made 

available to consultants since mid-August 2014. The information from this database is based 

on information at a sub-quaternary catchment reach (SQR) level. Descriptions of the aquatic 

ecology is based on information collated by the DWS RQIS department from available sources 

of reliable information, such as SA RHP sites, Ecological Water Requirements (EWR) sites 

and Hydro Water Management system (WMS) sites.  

 

In this regard, information for the SQRs of Rivers traversing the various assessment areas 

were obtained. The assessment areas with river crossings and their applicable SQR Points 

are as follows (Figure F1 below): 

➢ Recipient site 1:  U10G-04388 (Elands River); 

➢ Recipient site 2:  U10G-04473 (Elands River); 

U10F-04528 (Mkomazi River) 

U10H-04638 (Mkomazi River) 

➢ Baynesfield Recipient site: U60A-04533 (uMlazi River); 

     U60B-04614 (Mkuzane River) 

     U70A-04618 

Key information on fish species, invertebrates and background conditions, associated with the 

above listed assessment areas, as contained in this database and pertaining to the Present 

Ecological State (PES), ecological importance and ecological sensitivity for the rivers, are 

tabulated in Tables F1 to F3 below.  
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Table F1: Summary of the ecological status of the sub-quaternary catchment (SQ) reaches associated with the various assessment areas based 
on the DWS RQS PES/EIS database 

  

Recipient site 1 Recipient site 2 Baynesfield Recipient site 

U10G-04388 
(Elands River) 

U10G-04473 
(Elands River) 

U10F-04528 
(Mkomazi River) 

U10H-04638 
(Mkomazi River) 

U60A-04533 
(uMlazi River) 

U60B-04614 
(Mkuzane River) 

U70A-04618 

Synopsis  

PES Category Median Moderately modified Largely natural Largely natural Largely natural Moderately modified Moderately modified Moderately modified 

Mean EI class High High  High   High High High Moderate 

Mean ES class Very High Very High High   Very High Very High High Very High 

Length 26.50 44.46 20.64 15.77 43.22 26.81 7.08 

Stream order 1 2 3 3 1 1 1 

Default EC4 A (Very High) A (Very High) B (High) A (Very High) A (Very High) B (High) A (Very High) 

PES Details  

Instream habitat continuity MOD Small Small None None Moderate   Small Small 

RIP/wetland zone continuity MOD Small Small None None Moderate   Moderate   Moderate 

Potential instream habitat MOD activities Small Small Small Small Small Small Moderate 

Riparian/wetland zone MOD Large Moderate Small Small Moderate Moderate Large 

Potential flow MOD activities Large  Large Small Moderate Large Moderate Large 

Potential physico-chemical MOD activities Moderate Small Small Small Moderate   Moderate Small 

EI Details  

Fish spp/SQ 5 5 4 7 9 9 6 

Fish average confidence 3.00 4.20 4.50 3.00 3.22 2.56 2.67 

Fish representivity per secondary class Low Low Very Low Low Low Low Low 

Fish rarity per secondary class Moderate  Moderate Very Low Moderate Very Low Very Low Very Low 

Invertebrate taxa/SQ 86 86 64 74 81 81 70 

Invertebrate average confidence 3.00 3.44 3 3.00 4.21 3.00 3.00 

Invertebrate representivity per secondary 
class 

Very High Very High High   Very High Very High Very High 
Very High 

Invertebrate rarity per secondary class Very High Very High Moderate  High Moderate Moderate High 

EI importance: riparian-wetland-instream 
vertebrates (excluding fish) rating 

Very High Very High Very High Very High Very High High 
N/A 

Habitat diversity class Moderate Very High Low Low Moderate Moderate Moderate 
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Recipient site 1 Recipient site 2 Baynesfield Recipient site 

U10G-04388 
(Elands River) 

U10G-04473 
(Elands River) 

U10F-04528 
(Mkomazi River) 

U10H-04638 
(Mkomazi River) 

U60A-04533 
(uMlazi River) 

U60B-04614 
(Mkuzane River) 

U70A-04618 

Habitat size (length) class Low Moderate Low Very Low High Moderate Very Low 

Instream migration link class Very High Very High Very High Very High High Very High Very High 

Riparian-wetland zone migration link Very High Very High Very High   Very High High High High 

Riparian-wetland zone habitat integrity 
class 

Moderate High Very High Very High High High 
Moderate 

Instream habitat integrity class Very High Very High Very High Very High Very High Very High High 

Riparian-wetland natural vegetation rating 
based on percentage natural vegetation in 
500m  

High High Very High Very High Moderate Moderate 
Very Low 

Riparian-wetland natural vegetation rating 
based on expert rating  

Very High Very High Very High   Very High Very High Very High 
Very High 

ES Details  

Fish physical-chemical sensitivity 
description 

Very High Very High Very High Very High Very High 
Very High 

Very High 

Fish no-flow sensitivity Very High Very High Very High Very High Very High Very High Very High 

Invertebrates physical-chemical sensitivity 
description 

Very High Very High Very High Very High Very High 
Very High 

Very High 

Invertebrates velocity sensitivity Very High Very High Very High Very High Very High Very High Very High 

Riparian-wetland-instream vertebrates 
(excluding fish) intolerance water level/flow 
changes description 

Very High Very High High Very High Very High High 
N/A 

Stream size sensitivity to modified 
flow/water level changes description 

High Low Low Low Low Low 
High 

Riparian-wetland vegetation intolerance to 
water level changes description 

High High High High High High 
High 

1 PES = Present Ecological State; confirmed in database that assessments were performed by expert assessors; 
2 EI = Ecological Importance; 
3 ES = Ecological Sensitivity 
4 EC = Ecological Category; default based on median PES and highest of EI or ES means. 
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Table F2: Fish species previously collected from or expected in the various SQR monitoring 
points associated with the various assessment areas 

  
  

Recipient 
site 1 

Recipient site 2 Baynesfield Recipient site 

U10G-04388 U10G-04473 U10F-04528 U10H-04638 U60A-04533 U60B-04614 U70A-04618 

Amphilius natalensis X X X X X X X 

Anguilla mossambica X X X X X X X 

Barbus anoplus X X X X    

Barbus gurneyi    X X X  

Barbus natalensis X X X X X X X 

Barbus pallidus     X X  

Barbus viviparus     X X  

Clarias gariepinus    X X X X 

Oreochromis mossambicus     X X X 

Tilapia sparrmanii X X  X X X X 

 

Table F3: Invertebrates previously collected from or expected at the various SQR monitoring 
points associated with the various assessment areas. 

  
  

Recipient 
site 1 

Recipient site 2 Baynesfield Recipient site 

U10G-04388 U10G-04473 U10F-04528 U10H-04638 U60A-04533 U60B-04614 U70A-04618 

Aeshnidae         X X X X X X X 

Amphipoda X X   X X  

Ancylidae         X X X X X X X 

Athericidae X X X X X X X 

Atyidae X X X X X X X 

Baetidae 2 Sp   X X X X X X X 

Belostomatidae X X X X X X X 

Blephariceridae X X   X X  

Bulininae X X   X X  

Caenidae                 X X X X X X X 

Calopterygidae X X  X X X X 

Ceratopogonidae  X X X X X X X 

Chironomidae  X X X X X X X 

Chlorocyphidae X X X X X X X 

Coelenterate X X  X X X X 

Coenagrionidae X X X X X X X 

Corbiculidae X X   X X  

Corduliidae X X X X X X X 

Corixidae  X X X X X X X 

Corydalidae X X X X X X X 

Crambidae (Pyralidae) X X  X X X X 

Culicidae X X X X X X X 

Dipseudopsidae X X      

Dixidae X X X X X X X 

Dytiscidae  X X X X X X X 



SAS 217174 December 2019

 

 

248 

  
  

Recipient 
site 1 

Recipient site 2 Baynesfield Recipient site 

U10G-04388 U10G-04473 U10F-04528 U10H-04638 U60A-04533 U60B-04614 U70A-04618 

Ecnomidae X X X X X X X 

Elmidae/Dryopidae X X X X X X X 

Empididae X X  X X X X 

Ephemeridae   X X    

Ephydridae     X X  

Gerridae X X X X X X X 

Gomphidae  X X X X X X X 

Gyrinidae          X X X X X X X 

Haliplidae X X X X X X X 

Helodidae X X   X X X 

Heptageniidae X X X X X X X 

Hirudinea X X X X X X X 

Hydracarina X X X X X X X 

Hydraenidae X X      

Hydrometridae X X   X X  

Hydrophilidae X X X X X X X 

Hydropsalpingidae X X   X X  

Hydropsychidae 2 Sp    X X X X X X X 

Hydroptilidae X X X X X X X 

Lepidostomatidae X X X X   X 

Leptoceridae     X X X X X X X 

Leptophlebiidae X X X X X X X 

Lestidae X X X X X X X 

Libellulidae X X X X X X X 

Limnichidae X X   X X  

Lymnaeidae X X X X X X X 

Muscidae X X X X X X X 

Naucoridae  X X X X X X X 

Nepidae X X X X X X X 

Notonectidae   X X X X X X X 

Notonemouridae  X X X X X  

Oligochaeta  X X X X X X X 

Oligoneuridae X X  X X X X 

Palaemonidae X X X X    

Perlidae X X X X X X X 

Petrothrincidae X X      

Philopotamidae X X X X X X X 

Physidae X X X X X X X 

Planorbinae X X X X X X X 

Platycnemidae X X X X X X X 

Pleidae X X X X X X X 

Polycentropodidae X X  X X X X 

Polymitarcyidae X X X X X X  

Porifera X X X X X X X 
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Recipient 
site 1 

Recipient site 2 Baynesfield Recipient site 

U10G-04388 U10G-04473 U10F-04528 U10H-04638 U60A-04533 U60B-04614 U70A-04618 

Potamonautidae         X X X X X X X 

Prosopistomatidae X X X X X X X 

Protoneuridae X X X X X X X 

Psephenidae X X X X X X X 

Psychodidae X X  X X X X 

Psychomyiidae/Xiphocentronidae X X      

Sialidae X X X X X X  

Simuliidae  X X X X X X X 

Spaeriidae X X X X X X X 

Synlestidae/Chlorolestidaea X X X X X X X 

Syrphidae X X  X X X X 

Tabanidae   X X X X X X X 

Teloganodidae X X   X X  

Thiaridae X X  X X X X 

Tipulidae X X X X X X X 

Tricorythidae X X X X X X X 

Turbellaria X X X X X X X 

Unionidae X X  X X X X 

Veliidae/Mesoveliidae X X X X X X X 
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Figure F1: DWS PESEIS data points associated with the four recipient sites.
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APPENDIX G: WETLAND AND WATERCOURSE OFFSET 

ASSESSMENT 

Project Scope as it Pertains to the Ecological Assessment of Freshwater 

Resources for Offset Purposes 

➢ A background study of relevant national, provincial and municipal datasets (such as National 

Freshwater Ecosystem Priority Areas [NFEPA] and the DWS RQS PES/EIS database) was 

undertaken to aid in defining the EIS of the freshwater resources; 

➢ Freshwater resources were delineated according to “DWAF, 2008: A practical Guideline 

Procedure for the Identification and Delineation of Wetlands and Riparian Zones”. Aspects such 

as soil morphological characteristics, vegetation types and wetness were used to delineate the 

various zones of wetness (permanent and temporary) according to the guidelines; 

➢ Define extent of freshwater resources within each of the target offset sites; 

➢ The classification assessment of the freshwater resources was undertaken according to the 

Classification System for Wetlands and other Aquatic Ecosystems in South Africa. User 

Manual: Inland systems (Ollis et al., 2013);  

➢ The EIS of the freshwater resources were determined according to the method described by 

Rountree & Kotze, (2013);  

➢ The services provided by the freshwater resources within the study area were assessed 

according to the method of Kotze et al (2009) in which services to the ecology of the site as 

well as services to the people of the area were defined;  

➢ PES of the freshwater resources was assessed according to the resource directed measures 

guideline as advocated by Macfarlane et al., (2008); and 

➢ The freshwater resources were mapped in relation to the study area. 

 

Offset Target Wetland Assessment Approach 

For the purposes of this investigation, the definition of watercourses, wetlands and riparian systems 

was taken as per that in the National Water Act (1998). The definitions are as follows:  

(a) a river or spring  

(b) a natural channel in which water flows regularly or intermittently;  

(c) a wetland, lake or dam into which, or from which, water flows; and  

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a 

watercourse and a reference to a watercourse includes, where relevant, its bed and banks;  

 

 

Wetland habitat is “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 
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land in normal circumstances supports or would support vegetation typically adapted to life in saturated 

soil.”  

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 areas. 

 

As mentioned in Section 1.1 use was made of historical aerial photographs, historical and current digital 

satellite imagery, topographic maps and available provincial and national wetland databases to aid in 

the delineation of the freshwater resources within the target recipient sites both prior to and following 

the field assessment. The following was taken into consideration when utilizing the above during 

delineation:  

➢ Hydrophytic and riparian vegetation: a distinct increase in density, changes in species 

composition, as well as tree size near drainage lines;  

➢ Hue: with wetlands, riparian areas and drainage lines displaying varying chroma created by 

varying vegetation cover and soil conditions in relation to the adjacent terrestrial areas; and  

➢ Texture: with wetland and riparian areas displaying various textures which are distinct from the 

adjacent terrestrial areas, created by varying vegetation cover and soil conditions within the 

watercourse.  

 

The freshwater resource delineations which were verified in the field took place according to the method 

presented in the “Updated manual for the identification and delineation of wetland and riparian 

resources” published by DWAF in 2008. The foundation of the method is based on the fact that wetlands 

have several distinguishing factors including the following: 

➢ The presence of water at or near the ground surface; 

➢ Distinctive hydromorphic soils; 

➢ Vegetation adapted to saturated soils; and 

➢ The presence of alluvial soils in stream systems. 

A single site visit was undertaken in March 2018 during which the presence of any wetland or riparian 

characteristics as defined by DWAF (2008) or a wetland as defined by the NWA were noted. In addition 

to the delineation process, a detailed assessment of the delineated resources was undertaken, at which 

time factors affecting the integrity of the resources were taken into consideration and aided in the 

determination of the functioning as well as the provision of ecological and socio-cultural services by the 

resources. 

 

A detailed explanation of the methods of assessment is provided in Appendix D of this report. 

Results of the Desktop Analysis of Offset Target Areas 

A desktop analysis of the target recipient sites was undertaken. The results of the desktop analysis are 

presented in Appendix E of this report.  



SAS 217174 December 2019

 

 

253 

Offset Target Freshwater Resource Identification, Classification and 

Characterisation 

 

A total of four potential recipient sites were identified during Phase 1 of the biodiversity offset study, and 

during a single field assessment undertaken in March 2018, key areas were selected for ground-truthing 

and refinement of watercourse delineations. Numerous watercourses were identified on a desktop level 

prior to the field assessment, however, due to the extent of the target recipient sites, the watercourses 

within these recipient sites and access constraints associated with the terrain and land ownership, it 

should be noted that limited field verification was possible. Thus, the watercourses were delineated 

where practical in the field, according to the procedure defined by DWAF (2008), and where necessary 

the remaining delineations were undertaken with the aid of historical and current digital satellite imagery, 

aerial photographs and topographic maps. Nonetheless, for the purposes of this study, the delineations 

presented in this report are considered sufficiently accurate to allow of informed decision making to take 

place. 

 

It should also be noted that due to the extent, quantity, relatively homogeneous characteristics and 

similarity of impacts on the assessed watercourses, the watercourses were assessed on a systems 

level within the confines of each target recipient site, and not on an individual basis.  

 

The identified watercourses were categorised according to the Classification System (Ollis et al, 2013) 

and classified as either wetland or riparian habitat based on the characteristics as defined by the 

National Water Act, 1998 (Act 36 of 1998), as described in Appendix D of this report. The locality of 

the identified watercourses is indicated in Figures G1 to G4 following the discussion below.  

Table G1: Classification of the fresh water resources located within the study area 
according to Ollis et. al, 2013. 

Target recipient site Level 3: Landscape unit Level 4: Hydrogeomorphic (HGM) unit 

Smithfield 1 
Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes 

Channelled valley-bottom wetland: a valley-
bottom wetland with a river channel running 
through it; and 
Unchannelled valley-bottom wetland: a valley-
bottom wetland without a river channel running 
through it. 

Smithfield 2 (north) 

Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes; and 
Slope: an included stretch of 
ground that is not part of a valley 
floor, which is typically located on 
the side of a mountain, hill or valley. 

River: a linear landform with clearly discernible 
bed and banks, which permanently or periodically 
carries a concentrated flow of water; 
Unchannelled valley-bottom wetland: a valley-
bottom wetland without a river channel running 
through it; and 
Seep: a wetland area located on (gently to 
steeply) sloping land, which is dominated by the 
colluvial (i.e. gravity-driven), unidirectional 
movement of material down-slope. Seeps are 
often located on the side-slopes of a valley, but 
they do not, typically, extend into a valley floor. 

Smithfield 2 (south) 
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Target recipient site Level 3: Landscape unit Level 4: Hydrogeomorphic (HGM) unit 

Smithfield 3 

Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes; and 
Slope: an included stretch of 
ground that is not part of a valley 
floor, which is typically located on 
the side of a mountain, hill or valley 

Channelled valley-bottom wetland: a valley-
bottom wetland with a river channel running 
through it;  
Unchannelled valley-bottom wetland: a valley-
bottom wetland without a river channel running 
through it; and 
Seep: a wetland area located on (gently to 
steeply) sloping land, which is dominated by the 
colluvial (i.e. gravity-driven), unidirectional 
movement of material down-slope. Seeps are 
often located on the side-slopes of a valley, but 
they do not, typically, extend into a valley floor. 

Baynesfield 
Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes 

Channelled valley-bottom wetland: a valley-
bottom wetland with a river channel running 
through it; and 
Unchannelled valley-bottom wetland: a valley-
bottom wetland without a river channel running 
through it. 
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Figure G1: The extent of freshwater resources identified within the Smithfield 1 recipient site. 
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Figure G2: The extent of freshwater resources identified within the Smithfield 2 recipient site. 
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Figure G3: The extent of freshwater resources identified within the Smithfield 3 recipient site. 
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Figure G4: The extent of freshwater resources identified within the Baynesfield recipient site.
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Watercourse Delineation 

 

The wetland temporary zones and riparian zones were delineated according to the guidelines 

advocated by DWAF (2008). The delineations as presented in this report are regarded as a best 

estimate of the wetland and riparian zones boundaries based on the site conditions present at the time 

of assessment.  

 

During the assessment, the following indicators were used in order to determine the boundary of the 

freshwater features within the study area: 

➢ Terrain units were used to determine in which parts of the landscape the freshwater resources 

were most likely to occur; 

➢ Obligate and facultative wetland species were utilised in conjunction with terrain units when 

delineating wetland features, whilst riparian vegetation, which displayed distinct changes in 

vegetation composition and structure was utilised when delineating riparian features. In wetland 

areas, the distinct change in vegetation composition coincided with soil morphological 

indicators; 

➢  The soil form indicator was used to determine the presence of soils that are associated with 

prolonged and frequent saturation with key indicators including gleying, mottling, organic 

streaking and increased clay content within the wetland areas; and 

Due to the extent of both features and access restrictions as noted in Section 1.4, use was made of 

historical aerial photographs and historical and current digital satellite imagery to delineate the 

boundaries of wetland and riparian features throughout all three proposed recipient offset sites.     

 

Characterisation of the Freshwater Resources within potential recipient sites 

 

A single field assessment was undertaken in March 2018 to determine the extent and ecological 

characteristics of freshwater resources within each of the four target recipient sites.  
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Table G2: Summary of results of the assessment of the assessment of freshwater resources within the Smithfield 1 target recipient site. 

Ecological & socio-cultural service provision graph: 

 
 

 

 

PES discussion 

Category: C (Moderately modified) 
Modifiers to these systems include: several impoundments, 
multiple road crossings, proximity of commercial plantations, 
removal of indigenous vegetation and in some areas, 
proliferation of alien vegetation. The effects that these 
modifications have or may have on the systems is discussed in 
more detail under the “watercourse characteristics” section of 
this table. 

Photograph notes 
Typical valley bottom wetland systems within the Smithfield 1 recipient site, depicting 
modifications such as impoundments and commercial plantations.  

Watercourse characteristics: 
a) Hydraulic regime 
Hydrological processes within these systems have been altered by the creation of numerous in-channel impoundments, increased on-site 
water use (abstraction for agricultural purposes, commercial plantations and increased proliferation of alien vegetation, in particular Acacia 
mearnsii and A. dealbata, in disturbed areas.). In addition, several of these systems are traversed by the R617 and Impendle roads as 
well as numerous informal farm roads, thus increased runoff into the systems and flow modifications due to the presence of culverts is 
anticipated. However, the magnitude of these impacts is not considered severe at this time. 
 
b) Water quality 
Whilst comprehensive water quality testing did not form part of the scope of work of this study, where surface water was present, it was 
generally inaccessible due to access restrictions relating to property ownership. Therefore, basic parameters such as pH and Electrical 
Conductivity (EC) could not be ascertained. Nevertheless, water quality is likely to be relatively unimpacted, although some contamination 
as a result of agricultural return flows and runoff from roads which may contain hydrocarbons is anticipated.   
 
c) Geomorphology and sediment balance 
The geomorphological processes of the majority of these systems has been modified by the creation of the impoundments referred to 
above. Increased sediment inputs are expected due to disturbances of soils relating to agricultural activities (including forestry) in the 

Ecoservice  
provision  

Intermediate 
Important ecological services provided by these systems 
include streamflow regulation, flood attenuation, assimilation of 
nutrients and toxicants, erosion control and to a lesser extent, 
carbon storage. Biodiversity maintenance is an important 
ecological aspect provided by these systems. Although no 
wetland-dependent fauna was observed during the site 
assessment, a breeding population of Bucorvus leadbeateri 
(Southern Ground Hornbill) were observed within this area 
during the site assessment; thus it is possible that other 
wetland-dependent threatened species may occur. Although 
situated within a rural area, much of the land on which these 
systems are located is privately owned, thus the potential to 
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provide certain socio-cultural benefits (e.g. crop cultivation) is 
limited, although there is much potential for the systems to 
provide educational, recreational and tourism opportunities.  
 

catchment areas of the freshwater resources, and sediment laden runoff originating from the roads. Few erosional features were identified 
during the site visit or on digital satellite imagery, and no significant channel straightening or other modifications could be discerned.  
 
d) Habitat and biota 
The most significant impact on habitat is the proliferation of alien and invasive floral species within the freshwater resources (and the 
surrounding terrestrial areas). Species identified include (but are not limited to) A. mearnsii, A. dealbata, Solanum mauritanium, and 
Seriphium plumosum. However, the extent of invasion by alien and invasive vegetation appears to be limited to heavily disturbed areas 
and was not evident throughout. Whilst no wetland-dependent faunal Species of Conservation Concern (SCC) were observed during the 
site assessment, the general area is known to host a number of faunal SCC and the systems provide suitable breeding and foraging habitat 
for such species.  
 

EIS discussion 

High 
The freshwater resource systems within the Smithfield Offset 1 
target area are largely in moderately good ecological condition 
and are likely to provide ample breeding and foraging habitat 
for a number of wetland-dependent faunal species including 
avifauna, amphibians and mammals. Additionally, the systems 
are considered important for the provision of various ecological 
services such as nutrient and toxicant assimilation and 
streamflow regulation. Furthermore, the potential for provision 
of direct socio-cultural benefits relating to educational and 
recreational activities is moderately high. Thus, the systems are 
considered to be of high Ecological Importance and Sensitivity.  

REC Category 

Category B/C (Largely Natural / Moderately Modified) 
The focus of the biodiversity offset as it pertains to 
watercourses should aim to improve the ecological condition of 
the freshwater resources within the target recipient sites. Within 
this target area, alien vegetation control is considered a high 
priority, since control of these species will improve hydraulic 
functioning and increase habitat suitability and availability. 
Hydraulic connectivity can be improved by ensuring that all 
existing road crossings are suitably maintained and where 
necessary, crossing types changed (e.g. from round pipes to 
box culverts to improve flow through the culverts and reduce 
the possibility of blockages).  
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Table G3: Summary of results of the assessment of the freshwater resources within the northern and southern portions of the Smithfield 2 
target recipient site. 

Ecological & socio-cultural service provision graph: 

 
 

 

 

PES discussion 

Category: C (Moderately modified) 
Whilst the freshwater resources within the northern and 
southern portions of the Smithfield 2 target recipient site were 
assessed separately, the results are discussed within one 
dashboard since the results are largely similar. These 
freshwater resources, comprising both valley bottom wetland 
and riparian habitat, are located in remote rural areas 
characterised by informal settlements. Modifiers are largely 
limited to trampling and grazing by domestic livestock, 
proliferation of alien vegetation (especially within riparian 
zones), crop cultivation within floodplains and possible 
alteration to water quality due to discharge of domestic 
effluent. Natural erosional processes are also extensive within 
the catchment, contributing to altered channel competency 
and increased sedimentation. 

Photograph notes 
Examples of typical wetland and riparian freshwater resources occurring within the 
Smithfield 2 target recipient site.  

Watercourse characteristics: 
a) Hydraulic regime 
The hydraulic regime of many of the watercourses is largely unimpacted. No impoundments are present within these systems, and flow-
altering infrastructure is limited to a few informal road crossings, culverts and bridge support structures. Some abstraction is anticipated 
however it is unlikely to be significant volumes due to the lack of infrastructure in the vicinity. Gully formation in some areas (see point d 
below) may have an impact on hydraulic processes as they may convey water into, or out of, freshwater resources. Proliferation of water-
loving woody species, in particular A. dealbata and A. mearnsii especially in riparian zones may contribute to increased on-site water use. 
 
b) Water quality 
Water quality is likely to be relatively unimpaired due to the remote locality although lack of sanitation services in the settled areas means 
that discharge of domestic effluent into the watercourses is highly likely although not in significant volumes. Sedimentation may be relatively 
high due to natural erosional processes in the catchment, which are exacerbated in some areas by regular foot traffic and trampling by 
domestic livestock.  
 
 
c) Geomorphology and sediment balance 

Ecoservice  
provision  

Moderately High 
Whilst the freshwater resources within the recipient site are 
considered to provide intermediate to moderately high 
ecological services such as streamflow regulation and flood 
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attenuation, they are also deemed important for the provision 
of direct benefits to the community. Of particular importance is 
the provision of water for domestic and subsistence 
agricultural purposes, as well as provision of harvestable 
resources and crop cultivation within the fertile floodplain soils. 
Whilst no activities linked to traditional cultural / religious 
beliefs were observed during the site assessment it is likely 
that the riverine resources in particular are utilised for religious 
purposes.  

Erosional processes in the catchment have in some areas altered channel competency and contribute to increased sediment loads entering 
the freshwater systems. Additionally, these erosional processes have caused the formation of gullies which may impact hydraulic processes 
as discussed above.  
  
d) Habitat and biota 
Proliferation of alien vegetation particularly within the riparian zones is considered a significant habitat modifier, out-competing indigenous 
floral species and causing a reduction in suitable habitat for faunal species. Nevertheless, the various freshwater resources provide good 
connectivity and migratory corridors to other, less disturbed natural areas.  
 

EIS discussion 

High 
The remote locality and connectivity to surrounding natural 
areas increases the importance of these systems in terms of 
biodiversity maintenance, as they are deemed to provide 
important faunal migratory corridors and habitat. However, the 
systems were also considered important for the hydrological 
processes provided as well as for socio-cultural benefits. 

REC Category 

Category B/C (Largely Natural / Moderately Modified) 
Control of alien vegetation, in particular Acacia spp. should 
form the focus of rehabilitation activities within the Smithfield 
2 target recipient site. Removal of these water-loving species 
will contribute significantly to re-balancing hydrological 
processes and allow for natural vegetation to re-establish thus 
improving habitat. Erosion control within the entire catchment 
is not practical, however since the soils are naturally erodible, 
ensuring that road crossings are stabilised and soils in those 
areas are protected will aid in reducing sedimentation of the 
systems as well as contributing towards the longevity of the 
infrastructure itself.  
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Table G4: Summary of results of the assessment of the freshwater resources within the Smithfield 3 target recipient site. 

Ecological & socio-cultural service provision graph: 
 

 

 

 

PES discussion 

Category: C (Moderately modified) 
Modifiers to the freshwater systems within the Smithfield 3 
target recipient site are largely related to hydraulic processes 
(extensive networks of drainage channels, large 
impoundments and numerous road crossings). With the 
exception of impoundments, the geomorphological processes 
remain largely intact.  Floral community structure and 
composition has been altered as a result of agriculture 
(commercial crop cultivation) and proliferation of alien 
vegetation as a result of disturbances.  

Photograph notes 
Typical channelled (left) and unchannelled (right) valley bottom wetlands occurring within 
the Smithfield 3 target recipient site. 

Watercourse characteristics: 
a) Hydraulic regime 
Hydrological processes within these systems has been significantly altered over decades as a result of extensive networks of drainage 
channels and numerous impoundments, resulting in altered flow patterns and distribution of water within the wetland systems. Abstraction 
of water for agricultural purposes occurs, and although precise volumes are not known, it is likely to be high since crop cultivation is the 
primary land use in the area. Several low-lying bridge crossings were noted during the assessment; these are likely to result in obstruction 
of flow during high rainfall events as well as causing accumulation of debris during such events leading to further flow obstruction even 
during low-flow periods. In addition, some road crossings have inadequate culvert systems which are likely to result in blockages particularly 
during high rainfall events. 
 
b) Water quality 
Although testing of basic water quality parameters did not take place, it is likely that water quality is largely unimpacted although agricultural 
return flows are anticipated and are likely to contribute to increased salts and nutrients. Increased turbidity in slow-flowing systems is also 
anticipated due to the extent of agricultural activities in the catchment areas, although the impoundments and generally high vegetation 
cover may reduce sediment loads in the systems.   
 

Ecoservice  
provision  

Moderately high 
Despite the reduced ecological integrity of these systems, 
they are nevertheless considered important providers of 
ecological services such as flood attenuation, sediment 
trapping, streamflow regulation and assimilation of nutrients 
and toxicants. Suitable habitat exists for a number of wetland-
dependent faunal SCC, thus the systems are considered 
important for biodiversity maintenance. In terms of socio-
cultural value, the freshwater systems are considered 
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important for provision of water for human use, tourism and 
recreation, and educational purposes.   

 
c) Geomorphology and sediment balance 
Geomorphology has been altered largely due to the impoundments. Although not directly observed during the site assessment, some 
channel straightening could be discerned during analysis of digital satellite imagery although it is not extensive and is unlikely to have had 
a significant impact on the overall systems. Increased sedimentation is expected as discussed above although this may be mitigated by 
vegetation and impoundments. 
 
d) Habitat and biota 
Alien vegetation is largely only present in heavily disturbed areas such as at road crossings, and diversity of indigenous floral species is 
relatively low. However, due to the remote locality of the freshwater systems, and the connectivity to other natural areas, they are considered 
to provide important faunal migratory corridors, and as noted in the EIS discussion, are known to provide important breeding and foraging 
habitat for faunal SCC.  
 

EIS discussion 

Very High 
Known breeding populations of the threated Bugeranus 
carunculatus (= Grus carunculatus; Wattled Crane) occur in 
the vicinity (as observed during the site assessment), and 
connectivity to other natural areas is high, thus these systems 
are considered very ecological important. Additionally, as they 
provide moderately high levels of ecological service relating 
to hydraulic processes (e.g. flood attenuation) and are 
relatively important from a socio-cultural perspective, these 
systems are considered to be of very high EIS.   

REC Category 

Category B/C (Largely Natural / Moderately Modified) 
The core focus of rehabilitation within these systems should 
be on the restoration of hydraulic processes. Wherever 
possible, drainage canals must be removed to allow water to 
follow natural paths of movement through the landscape. 
Low-lying bridge crossing should be raised, and flow 
obstructions relating to road crossings adjusted to allow for 
improved flow patterns and reduction of blockages.  Alien 
vegetation control also forms a critical component of 
rehabilitation efforts. It should be noted that Working for 
Wetlands are already active in the vicinity (on the farm 
Ivanhoe). 
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Table G5: Summary of results of the assessment of the freshwater resources within the Baynesfield target recipient site. 

Ecological & socio-cultural service provision graph: 
 

 

 

 

 

PES 
discussion 

Category: C (Moderately modified) 
Modifiers to these systems are largely related to agricultural 
activities, and include several impoundments, abstraction of 
water and drainage canals, increased water inputs due to 
increased impermeable surfaces in the catchment areas, road 
crossings (and associated culverts), and altered vegetation 
profiles (alien vegetation and clearing for crops/plantations). 

Photograph notes 
Representative photographs of wetland systems within the Baynesfield target recipient site, 
indicating proliferation of alien vegetation (left) and relatively natural vegetation (right).  

Watercourse characteristics: 
a) Hydraulic regime 
Hydraulic processes have been modified as a result of several in-channel impoundments on these systems, which are largely utilised for the 
supply of water for commercial agriculture. This in turn will have an effect on water balance within the systems as large volumes of water are 
likely to be abstracted. Several road crossings and low-lying bridges are present, which may obstruct flow, particularly if debris is allowed to 
accumulate upstream of such crossings.   
 
b) Water quality 
Water quality is likely to be slightly impaired, due to the extent of agriculture within the catchment areas. Agricultural return flows are likely to 
contribute to increased salt and nutrient loads as well as increased sediment inputs. However, significant impacts on water quality are not 
expected. 
 
c) Geomorphology and sediment balance 
Geomorphological processes remain largely intact with the exception of impoundments (thus altering the channels within which the 
impoundments are located), increased sediment loads due to disturbances within the catchment areas, and some erosion of streambanks, 
although no severe incision was observed.  
 

Ecoservice  
provision
  

Moderately high 
Despite the lowered ecological integrity of these systems, 
ecological service provision is considered moderately high, 
largely due to good vegetation cover (although alien vegetation is 
rife within some systems it nevertheless contributes to increased 
surface roughness) which allows for the provision of services 
such as flood attenuation, sediment trapping and nutrient and 
toxicant assimilation. Additionally, these systems are considered 
important as they provide water for commercial crop cultivation 
and have high tourism and educational potential. Direct benefits 
to local communities are however considered limited, as the 
assessed portions of the freshwater systems are located on 
privately-owned land.   
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EIS 
discussion 

Very High 
The freshwater systems within the Baynesfield target recipient 
sites are considered to be of very high ecological importance, 
despite the reduced ecological integrity, largely due to the 
presence of known breeding sites for the Critically Endangered 
Hirundo atrocaerulea (Blue Swallow) within the recipient site. In 
addition, the systems are considered important for maintenance 
of hydraulic processes.  

d) Habitat and biota 
Habitat availability has been greatly reduced as a result of encroachment of crop cultivation and commercial forestry, and also as a result of 
proliferation of alien vegetation within wetland areas. Unlike many of the systems in the Smithfield recipient sites, alien vegetation within 
freshwater systems in the Baynesfield target recipient site is greater in extent and severity and is not limited to disturbed sites. Nevertheless, 
faunal migratory connectivity remains, although suitable breeding and foraging habitat for faunal SCC such as H. atrocaerulea is limited.  
 

REC 
Category 

Category B/C (Largely Natural / Moderately Modified) 
The focus of rehabilitation activities within this target recipient site 
should be on the removal of alien vegetation and reinstatement 
of indigenous graminoid species, in order to improve habitat 
availability and condition. In addition, low-lying bridges should be 
raised and poorly constructed culverts re-designed or regularly 
maintained to improve flow.  
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Legislative Requirements and National Guidelines pertaining to the application 

of Regulation and Buffer Zones 

According to Macfarlane et al. (2015) the definition of a buffer zone is variable, depending on 

the purpose of the buffer zone, however in summary, it is considered to be “a strip of land with 

a use, function or zoning specifically designed to protect one area of land against impacts from 

another”. Buffer zones are considered to be important to provide protection of basic ecosystem 

processes (in this case, the protection of aquatic and wetland ecological services), reduce 

impacts on water resources arising from upstream activities (e.g. by removing or filtering 

sediment and pollutants), provision of habitat for aquatic and wetland species as well as for 

certain terrestrial species, and a range of ancillary societal benefits (Macfarlane et. al, 2015). 

It should be noted, however, that buffer zones are not considered to be effective mitigation 

against impacts such as hydrological changes arising from stream flow reduction, 

impoundments or abstraction, nor are they considered to be effective in the management of 

point-source discharges or contamination of groundwater, both of which require site-specific 

mitigation measures (Macfarlane et. al, 2015). 

Legislative requirements were also taken into consideration when determining a suitable 

buffer zone for the freshwater resources assessed. The definition and motivation for a 

regulated zone of activity as well as buffer zone for the protection of the freshwater resource 

can be summarised as follows: 

Table G5: Articles of Legislation and the relevant zones of regulation applicable to each 
article. 

Regulatory authorisation required Zone of applicability 

Water Use License Application in terms of the 
NWA (1998).  

In accordance with GN509 of 2016 as it relates to the NWA, a regulated area of 
a watercourse for section 21c and 21i of the NWA (1998) is defined as: 

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

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

• a 500m radius from the delineated boundary (extent) of any wetland or 
pan in terms of this regulation, as well as General Notice no. 509 of 2016 
as it relates to the NWA.  

Listed activities in terms of the NEMA (1998) 
EIA Regulations as amended in April 2017 
must be taken into consideration if any 
infrastructure is to be placed within the 
applicable zone of regulation. This must be 
determined by the Environmental 
Assessment Practitioner (EAP) in 
consultation with the relevant authorities.  

32m from the edge of a watercourse 
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A 50m conservation buffer was also designated around all systems as part of the Offset and 

Compensation Initiative, as this will assist in achieving the objectives of the offset. For 

example, a suitable buffer between terrestrial areas and the watercourse will increase contact 

duration of runoff thereby increasing potential for sediment trapping and assimilation of excess 

nutrients, thus improving water quality to downstream users.  
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Figure G5: Conceptual depiction of the 32m zone of regulation in terms of NEMA in relation to the assessed freshwater resources.   
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Figure G6: Conceptual depiction of the 32m zone of regulation in terms of NEMA in relation to the assessed freshwater resources within the 
Smithfield 1 target recipient site. 
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Figure G7: Conceptual depiction of the 32m zone of regulation in terms of NEMA in relation to the assessed freshwater resources within the 
Smithfield 2 target recipient site. 
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Figure G8: Conceptual depiction of the 32m zone of regulation in terms of NEMA in relation to the assessed freshwater resources within the 
Smithfield 3 target recipient site. 
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Figure G9: Conceptual depiction of the 32m zone of regulation in terms of NEMA in relation to the assessed freshwater resources within the 
Baynesfield target recipient site 
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APPENDIX H: RESULTS OF THE FIELD ASSESSMENT: WETLAND CHARACTERISATION 

PRESENT ECOLOGICAL STATE (PES), ECOSERVICES AND ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) RESULTS 

 

Table H1: Presentation of the results of the WET-Health assessment applied to the freshwater resources in the various recipient sites 

 
Hydrology Geomorphology Vegetation 

Overall PES 
Category 

PES category Trajectory of change PES category 
Trajectory of 
change 

PES category 
Trajectory of 
change 

 

Offset 1 C → A → C ↓ C 

Offset 2 North B → B → D ↓ C 

Offset 2 South B → A → D ↓ C 

Offset 3 D → A → C ↓ C 

Baynesfield D → A → D ↓ C 

 

  



SAS 217174 December 2019

 

 

276 

Table H2: Presentation of the results of the Ecoservices assessments applied to the freshwater resources 

Ecosystem service S1 S2 south S2 north  S3 Baynesfield 

Flood attenuation 2.1 1.8 1.8 2.1 2.2 

Streamflow regulation 2.0 2.0 2.0 2.2 2.0 

Sediment trapping 2.2 2.6 2.6 2.2 2.2 

Phosphate assimilation 2.6 2.1 2.1 2.6 2.6 

Nitrate assimilation 2.7 2.4 2.4 2.7 2.7 

Toxicant assimilation 2.5 2.4 2.4 2.6 2.5 

Erosion control 2.6 2.9 2.9 2.6 2.6 

Carbon Storage 1.5 1.5 1.5 1.8 1.5 

Biodiversity maintenance 2.1 2.3 2.3 2.1 2.1 

Water Supply 2.0 3.2 3.2 2.3 2.2 

Harvestable resources 1.0 3.4 3.4 1.0 1.0 

Cultivated foods 1.6 3.6 3.6 1.6 1.6 

Cultural value 1.5 1.5 1.5 1.5 1.5 

Tourism and recreation 2.4 1.9 1.9 2.3 2.4 

Education and research 1.8 1.8 1.8 1.8 1.8 

SUM 30.6 35.3 35.3 31.3 30.8 

Average score 2.0 2.4 2.4 2.1 2.1 

Rating class Intermediate Moderately High Moderately High Moderately High Moderately High 
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Table H3: Presentation of the results of the EIS assessment applied to the Smithfield Recipient 
site 1 

Ecological Importance and Sensitivity Score (0-4) Confidence (1-5) 

Biodiversity support 
A (average) (average) 

3.00 4.00 

Presence of Red Data species 3 4 

Populations of unique species 3 4 

Migration/breeding/feeding sites 3 4 

Landscape scale 
B (average) (average) 

2.40 4.00 

Protection status of the wetland 3 4 

Protection status of the vegetation type 3 4 

Regional context of the ecological integrity 2 4 

Size and rarity of the wetland type/s present 2 4 

Diversity of habitat types 2 4 

Sensitivity of the wetland 
C (average) (average) 

1.67 4.00 

Sensitivity to changes in floods 2 4 

Sensitivity to changes in low flows/dry season 2 4 

Sensitivity to changes in water quality 1 4 

ECOLOGICAL IMPORTANCE & SENSITIVITY (max of A,B or C) (average of A, B or C) 

Fill in highest score: A 3.00 

Hydro-Functional Importance Score (0-4) Confidence (1-5) 
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Flood attenuation 2 4 

Streamflow regulation 2 4 
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t Sediment trapping 2 4 

Phosphate assimilation 3 4 

Nitrate assimilation 3 4 

Toxicant assimilation 2 4 

Erosion control 3 4 

Carbon storage 1 4 

HYDRO-FUNCTIONAL IMPORTANCE 2 4 

Direct Human Benefits Score (0-4) Confidence (1-5) 
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s Water for human use 2 4 

Harvestable resources 1 4 

Cultivated foods 2 4 
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s Cultural heritage 1 4 

Tourism and recreation 2 4 

Education and research 2 4 

DIRECT HUMAN BENEFITS 1.67 4 

 

  



SAS 217174 December 2019

 

 

278 

Table H4: Presentation of the results of the EIS assessment applied to the Smithfield Recipient 
site 2 North 

Ecological Importance and Sensitivity Score (0-4) Confidence (1-5) 

Biodiversity support 
A (average) (average) 

2.33 #DIV/0! 

Presence of Red Data species 2   

Populations of unique species 2   

Migration/breeding/feeding sites 3   

Landscape scale 
B (average) (average) 

1.60 #DIV/0! 

Protection status of the wetland 0   

Protection status of the vegetation type 3   

Regional context of the ecological integrity 2   

Size and rarity of the wetland type/s present 2   

Diversity of habitat types 1   

Sensitivity of the wetland 
C (average) (average) 

1.67 #DIV/0! 

Sensitivity to changes in floods 2   

Sensitivity to changes in low flows/dry season 2   

Sensitivity to changes in water quality 1   

ECOLOGICAL IMPORTANCE & SENSITIVITY (max of A,B or C) (average of A, B or C) 

Fill in highest score: A 2.33 

 

 
 

 

Direct Human Benefits Score (0-4) Confidence (1-5) 
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Harvestable resources 3 4 
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Education and research 2 4 

DIRECT HUMAN BENEFITS 2.50 4 

 
  

Hydro-Functional Importance Score (0-4) Confidence (1-5) 
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Flood attenuation 2 4 

Streamflow regulation 2 4 
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t Sediment trapping 3 4 

Phosphate assimilation 2 4 

Nitrate assimilation 2 4 

Toxicant assimilation 2 4 

Erosion control 3 4 

Carbon storage 1 4 

HYDRO-FUNCTIONAL IMPORTANCE 2 4 
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Table H5: Presentation of the results of the EIS assessment applied to the Smithfield Recipient 
site 2 South 

Ecological Importance and Sensitivity Score (0-4) Confidence (1-5) 

Biodiversity support 
A (average) (average) 

2.33 4.00 

Presence of Red Data species 2 4 

Populations of unique species 2 4 

Migration/breeding/feeding sites 3 4 

Landscape scale 
B (average) (average) 

1.60 4.00 

Protection status of the wetland 0 4 

Protection status of the vegetation type 3 4 

Regional context of the ecological integrity 2 4 

Size and rarity of the wetland type/s present 2 4 

Diversity of habitat types 1 4 

Sensitivity of the wetland 
C (average) (average) 

1.67 4.00 

Sensitivity to changes in floods 2 4 

Sensitivity to changes in low flows/dry season 2 4 

Sensitivity to changes in water quality 1 4 

ECOLOGICAL IMPORTANCE & SENSITIVITY (max of A,B or C) 
(average of A, B or 

C) 

Fill in highest score: A 2.33 

Hydro-Functional Importance Score (0-4) Confidence (1-5) 
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Streamflow regulation 2 4 
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t Sediment trapping 3 4 

Phosphate assimilation 2 4 

Nitrate assimilation 2 4 

Toxicant assimilation 2 4 

Erosion control 3 4 

Carbon storage 1 4 

HYDRO-FUNCTIONAL IMPORTANCE 2 4 

Direct Human Benefits Score (0-4) Confidence (1-5) 
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s Water for human use 3 4 

Harvestable resources 3 4 

Cultivated foods 4 4 
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Tourism and recreation 2 4 

Education and research 2 4 

DIRECT HUMAN BENEFITS 2.50 4 
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Table H6: Presentation of the results of the EIS assessment applied to the Smithfield Recipient 
site 3 

Ecological Importance and Sensitivity Score (0-4) Confidence (1-5) 

Biodiversity support 
A (average) (average) 

3.67 4.00 

Presence of Red Data species 4 4 

Populations of unique species 3 4 

Migration/breeding/feeding sites 4 4 

Landscape scale 
B (average) (average) 

2.40 4.00 

Protection status of the wetland 3 4 

Protection status of the vegetation type 3 4 

Regional context of the ecological integrity 2 4 

Size and rarity of the wetland type/s present 2 4 

Diversity of habitat types 2 4 

Sensitivity of the wetland 
C (average) (average) 

1.67 4.00 

Sensitivity to changes in floods 2 4 

Sensitivity to changes in low flows/dry season 2 4 

Sensitivity to changes in water quality 1 4 

ECOLOGICAL IMPORTANCE & SENSITIVITY (max of A,B or C) 
(average of A, B or 

C) 

Fill in highest score: A 3.67 

Hydro-Functional Importance Score (0-4) Confidence (1-5) 
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Flood attenuation 2 4 

Streamflow regulation 2 4 
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t Sediment trapping 2 4 

Phosphate assimilation 3 4 

Nitrate assimilation 3 4 

Toxicant assimilation 3 4 

Erosion control 3 4 

Carbon storage 2 4 

HYDRO-FUNCTIONAL IMPORTANCE 3 4 

Direct Human Benefits Score (0-4) Confidence (1-5) 

S
u

b
si

st
en

ce
 

b
en

ef
it

s Water for human use 2 4 

Harvestable resources 1 4 

Cultivated foods 2 4 
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b
en

ef
it

s Cultural heritage 1 4 

Tourism and recreation 2 4 

Education and research 2 4 

DIRECT HUMAN BENEFITS 1.67 4 
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Table H7: Presentation of the results of the EIS assessment applied to the Baynesfield Recipient 
site 2 

Ecological Importance and Sensitivity Score (0-4) Confidence (1-5) 

Biodiversity support 
A (average) (average) 

4.00 4.00 

Presence of Red Data species 4 4 

Populations of unique species 4 4 

Migration/breeding/feeding sites 4 4 

Landscape scale 
B (average) (average) 

2.60 4.00 

Protection status of the wetland 3 4 

Protection status of the vegetation type 3 4 

Regional context of the ecological integrity 3 4 

Size and rarity of the wetland type/s present 2 4 

Diversity of habitat types 2 4 

Sensitivity of the wetland 
C (average) (average) 

1.67 4.00 

Sensitivity to changes in floods 2 4 

Sensitivity to changes in low flows/dry season 2 4 

Sensitivity to changes in water quality 1 4 

ECOLOGICAL IMPORTANCE & SENSITIVITY (max of A,B or C) 
(average of A, B or 

C) 

Fill in highest score: A 4.00 

Hydro-Functional Importance Score (0-4) Confidence (1-5) 
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Flood attenuation 2 4 

Streamflow regulation 2 4 
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Sediment trapping 2 4 

Phosphate assimilation 3 4 

Nitrate assimilation 3 4 

Toxicant assimilation 2 4 

Erosion control 3 4 

Carbon storage 1 4 

HYDRO-FUNCTIONAL IMPORTANCE 2 4 

Direct Human Benefits Score (0-4) Confidence (1-5) 
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s Water for human use 2 4 

Harvestable resources 1 4 

Cultivated foods 2 4 
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s Cultural heritage 1 4 

Tourism and recreation 2 4 

Education and research 2 4 

DIRECT HUMAN BENEFITS 1.67 4 
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APPENDIX I: WETLAND FUNCTION AND HABITAT HECTARE EQUIVALENT CALCULATIONS 

Table I1: Target Wetland Offset Hectare Equivalents for Smithfield Recipient site 1 

Contribution Towards Wetland Functionality Targets 

 
 

Wetland attributes  Wetland Reference Smithfield 1 Target Offset area 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Wetland type 
Targeted wetlands should typically be of the same type to ensure that 
similar services to those impacted are improved through offset activities. 

Wetland is of the same type as the impacted 
wetland. 

Ideal 

Key services targeted 
Targeted wetlands should be prioritised and selected based on their ability 
to compensate for key regulating and supporting services impacted by the 
proposed development. 

Selected wetland is reasonably placed to improve 
key regulating and supporting services identified. 

Acceptable 

Offset site location relative to 
impacted wetland 

Targeted wetlands should ideally be located as close to the impacted site 
as possible. 

Selected wetland is located within the same 
quaternary catchment. 

Acceptable 

Preliminary Offset 
Calculation 

Prior to offset activities 
Wetland size (ha) 75.75 

Functional value (%) 65 

Following successful offset 
implementation 

Functional value (%) 80 

Change in functional value (%) 15 

Preliminary Offset Contribution (Functional hectare equivalents) 11.4 

Final Offset 
Calculation 

Criterion Relevance Offset activity Adjustment factor 

Types of offset activities 
proposed 

The risk of offset failure is linked to the type of offset activity planned with 
wetland establishment considered less preferable and more risky than 
rehabilitation or averted loss activities. 

Rehabilitation & Protection 0.66 

Final Offset Contribution (Functional hectare equivalents) 7.5 
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Contribution Towards Ecosystem Conservation Targets 

Wetland attributes  

Wetland Reference Smithfield offset 1 

Wetland Vegetation Group (or type based on local classification) Sub-Escarpment Grassland Group Group 5  

Threat status of wetland   Threat status EN 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Like for Like 
Targeted wetlands should be aligned with "like-for-like" criteria to ensure 
that gains associated with wetland protection are commensurate with 
losses. 

Wetland is of an alternative wetland type of the same or 
higher threat status as the impacted wetland, within the 

same wetland vegetation group 
Acceptable 

Landscape planning 
To what degree is wetland selection aligned with Regional and National 
Conservation Plans 

Wetlands have been identified as moderately important in 
landscape planning 

Acceptable 

Wetland condition 
The habitat condition of the wetland should ideally be as good / better that 
that of the impacted site prior to development (or at least B PES Category 
in the case of largely un-impacted wetlands) 

Final habitat condition is likely to be as good as that of the 
impacted wetland. 

Acceptable 

Local biodiversity value 
Wetlands that are unique or that are recognised as having a high local 
biodiversity value should be prioritised for wetland protection. 

The wetland is characterised by habitat and / species of high 
biodiversity value. 

Ideal 

Viability of maintaining 
conservation values 

Connectivity and consolidation with other intact ecosystems together with 
the potential for linkage between existing protected areas is preferable. 

The wetland is well connected to other intact natural areas Acceptable 

Preliminary Offset 
Calculation 

Wetland areas to be secured 

Wetland size (ha) 75.8 

Habitat intactness (%) 62 

Wetland habitat contribution (hectare equivalents) 47.0 

Buffer zones to be secured 

Area of wetland buffer zone included in the wetland offset site 50 

Integrity of buffer zone 0.5 

Buffer zone hectare equivalents 6.3 

Buffer zone contribution (hectare equivalents) 6.3 

Final Offset 
Calculation 

Criterion Relevance Site attributes Adjustment factor 

Security of tenure 
Offset activities that formally secure offset sites for longer than the 
minimum requirement are more likely to be maintained in the long-term 
and are therefore preferred. 

Minimum acceptable security of tenure for shortest 
acceptable period  

1 

Offset Contributions 

Wetland habitat contribution (hectare equivalents) 47.0 

Buffer zone contribution (hectare equivalents) 6.3 

Functional Offset Contribution (hectare equivalents) 53.2 
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Table I2: Target Wetland Offset Hectare Equivalents for Smithfield Recipient site 2 (North and South) 

Contribution Towards Wetland Functionality Targets 

Wetland attributes  Wetland Reference Smithfield Offset 2 (north and South) 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Wetland type 
Targeted wetlands should typically be of the same type to ensure that 
similar services to those impacted are improved through offset activities. 

Wetland is of the same type as the impacted 
wetland. 

Ideal 

Key services targeted 
Targeted wetlands should be prioritised and selected based on their ability 
to compensate for key regulating and supporting services impacted by the 
proposed development. 

Selected wetland is well placed to contribute 
meaningfully towards improving key regulating 

and supporting services identified. 
Ideal 

Offset site location relative to 
impacted wetland 

Targeted wetlands should ideally be located as close to the impacted site 
as possible. 

Selected wetland is located within the same 
quaternary catchment. 

Acceptable 

Preliminary Offset 
Calculation 

Prior to offset activities 
Wetland size (ha) 378.21 

Functional value (%) 75 

Following successful offset 
implementation 

Functional value (%) 85 

Change in functional value (%) 10 

Preliminary Offset Contribution (Functional hectare equivalents) 37.8 

Final Offset 
Calculation 

Criterion Relevance Offset activity Adjustment factor 

Types of offset activities 
proposed 

The risk of offset failure is linked to the type of offset activity planned with 
wetland establishment considered less preferable and more risky than 
rehabilitation or averted loss activities. 

Rehabilitation & Protection 0.66 

Final Offset Contribution (Functional hectare equivalents) 25.0 
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Contribution Towards Ecosystem Conservation Targets 

Wetland attributes  

Wetland Reference Smithfield Offset 2 (north and South) 

Wetland Vegetation Group (or type based on local classification)   Sub-Escarpment Grassland Group - Group 5 

Threat status of wetland   Threat status EN 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Like for Like 
Targeted wetlands should be aligned with "like-for-like" criteria to 
ensure that gains associated with wetland protection are 
commensurate with losses. 

Wetland is of an alternative wetland type of the same or 
higher threat status as the impacted wetland, within the 

same wetland vegetation group 
Acceptable 

Landscape planning 
To what degree is wetland selection aligned with Regional and 
National Conservation Plans 

Wetlands have not been specifically identified as important 
in landscape planning 

May be acceptable 

Wetland condition 
The habitat condition of the wetland should ideally be as good / 
better that that of the impacted site prior to development (or at least 
B PES Category in the case of largely un-impacted wetlands) 

Final habitat condition is likely to be as good as that of the 
impacted wetland. 

Acceptable 

Local biodiversity value 
Wetlands that are unique or that are recognised as having a high 
local biodiversity value should be prioritised for wetland protection. 

The wetland is characterised by habitat and / species of 
moderate biodiversity value. 

Acceptable 

Viability of maintaining 
conservation values 

Connectivity and consolidation with other intact ecosystems 
together with the potential for linkage between existing protected 
areas is preferable. 

The wetland is well connected to other intact natural areas Acceptable 

Preliminary Offset 
Calculation 

Wetland areas to be secured 

Wetland size (ha) 378.2 

Habitat intactness (%) 46 

Wetland habitat contribution (hectare equivalents) 174.0 

Buffer zones to be secured 

Area of wetland buffer zone included in the wetland offset site 50 

Integrity of buffer zone 0.5 

Buffer zone hectare equivalents 6.3 

Buffer zone contribution (hectare equivalents) 6.3 

Final Offset 
Calculation 

Criterion Relevance Site attributes Adjustment factor 

Security of tenure 
Offset activities that formally secure offset sites for longer than the 
minimum requirement are more likely to be maintained in the long-
term and are therefore preferred. 

Minimum acceptable security of tenure for shortest 
acceptable period  

1 

Offset Contributions 

Wetland habitat contribution (hectare equivalents) 174.0 

Buffer zone contribution (hectare equivalents) 6.3 

Functional Offset Contribution (hectare equivalents) 180.2 
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Table I3: Target Wetland Offset Hectare Equivalents for Smithfield Recipient site 3 

Contribution Towards Wetland Functionality Targets 

Wetland 
attributes  

Wetland Reference Smithfield Offset 3 

Alignment 
with site 
selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Wetland type 
Targeted wetlands should typically be of the same type to ensure that 
similar services to those impacted are improved through offset activities. 

Wetland is of the same type as the impacted 
wetland. 

Ideal 

Key services targeted 
Targeted wetlands should be prioritised and selected based on their ability 
to compensate for key regulating and supporting services impacted by the 
proposed development. 

Selected wetland is well placed to contribute 
meaningfully towards improving key regulating and 

supporting services identified. 
Ideal 

Offset site location relative to 
impacted wetland 

Targeted wetlands should ideally be located as close to the impacted site 
as possible. 

Selected wetland is located within the same 
quaternary catchment. 

Acceptable 

Preliminary 
Offset 

Calculation 

Prior to offset activities 
Wetland size (ha) 278.67 

Functional value (%) 68 

Following successful offset 
implementation 

Functional value (%) 80 

Change in functional value (%) 12 

Preliminary Offset Contribution (Functional hectare equivalents) 33.4 

Final Offset 
Calculation 

Criterion Relevance 
Offset activity 

Adjustment 
factor 

Types of offset activities 
proposed 

The risk of offset failure is linked to the type of offset activity planned with 
wetland establishment considered less preferable and more risky than 
rehabilitation or averted loss activities. 

Rehabilitation & Protection 0.66 

Final Offset Contribution (Functional hectare equivalents) 22.1 
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Contribution Towards Ecosystem Conservation Targets 

Wetland attributes  

Wetland Reference Smithfield Offset 3 

Wetland Vegetation Group (or type based on local classification)  Sub-Escarpment Grassland Group - Group 5 

Threat status of wetland   Threat status EN 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Like for Like 
Targeted wetlands should be aligned with "like-for-like" criteria to ensure 
that gains associated with wetland protection are commensurate with 
losses. 

Wetland is of an alternative wetland type of the same or 
higher threat status as the impacted wetland, within the 

same wetland vegetation group 
Acceptable 

Landscape planning 
To what degree is wetland selection aligned with Regional and National 
Conservation Plans 

Wetlands have not been specifically identified as important in 
landscape planning 

May be acceptable 

Wetland condition 
The habitat condition of the wetland should ideally be as good / better that 
that of the impacted site prior to development (or at least B PES Category 
in the case of largely un-impacted wetlands) 

Final habitat condition is likely to be as good as that of the 
impacted wetland. 

Acceptable 

Local biodiversity value 
Wetlands that are unique or that are recognised as having a high local 
biodiversity value should be prioritised for wetland protection. 

The wetland is characterised by habitat and / species of 
moderate biodiversity value. 

Acceptable 

Viability of maintaining 
conservation values 

Connectivity and consolidation with other intact ecosystems together with 
the potential for linkage between existing protected areas is preferable. 

The wetland is well connected to other intact natural areas Acceptable 

Preliminary Offset 
Calculation 

Wetland areas to be secured 

Wetland size (ha) 278.7 

Habitat intactness (%) 69 

Wetland habitat contribution (hectare equivalents) 192.3 

Buffer zones to be secured 

Area of wetland buffer zone included in the wetland offset site 50 

Integrity of buffer zone 0.5 

Buffer zone hectare equivalents 6.3 

Buffer zone contribution (hectare equivalents) 6.3 

Final Offset 
Calculation 

Criterion Relevance Site attributes Adjustment factor 

Security of tenure 
Offset activities that formally secure offset sites for longer than the 
minimum requirement are more likely to be maintained in the long-term 
and are therefore preferred. 

Minimum acceptable security of tenure for shortest 
acceptable period  

1 

Offset Contributions 

Wetland habitat contribution (hectare equivalents) 192.3 

Buffer zone contribution (hectare equivalents) 6.3 

Functional Offset Contribution (hectare equivalents) 198.5 
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Table I4: Target Wetland Offset Hectare Equivalents for Baynesfield Recipient site 

Contribution Towards Wetland Functionality Targets 

Wetland attributes  Wetland Reference Baynesfield  

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Wetland type 
Targeted wetlands should typically be of the same type to ensure that 
similar services to those impacted are improved through offset activities. 

Wetland is of the same type as the impacted wetland. Ideal 

Key services targeted 
Targeted wetlands should be prioritised and selected based on their ability 
to compensate for key regulating and supporting services impacted by the 
proposed development. 

Selected wetland is reasonably placed to improve key 
regulating and supporting services identified. 

Acceptable 

Offset site location relative to 
impacted wetland 

Targeted wetlands should ideally be located as close to the impacted site 
as possible. 

Selected wetland is located within the same quaternary 
catchment. 

Acceptable 

Preliminary Offset 
Calculation 

Prior to offset activities 
Wetland size (ha) 386.57 

Functional value (%) 63 

Following successful offset 
implementation 

Functional value (%) 80 

Change in functional value (%) 17 

Preliminary Offset Contribution (Functional hectare equivalents) 65.7 

Final Offset 
Calculation 

Criterion Relevance Offset activity Adjustment factor 

Types of offset activities 
proposed 

The risk of offset failure is linked to the type of offset activity planned with 
wetland establishment considered less preferable and more risky than 
rehabilitation or averted loss activities. 

Rehabilitation & Protection 0.66 

Final Offset Contribution (Functional hectare equivalents) 43.4 
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Contribution Towards Ecosystem Conservation Targets 

Wetland attributes  

Wetland Reference Baynesfield 

Wetland Vegetation Group (or type based on local classification)  Sub-Escarpment Grassland Group - Group 5 

Threat status of wetland   Threat status EN 

Alignment with 
site selection 

guidelines 

Criterion Relevance Site attributes 
Acceptability 

Guidelines 

Like for Like 
Targeted wetlands should be aligned with "like-for-like" criteria to ensure 
that gains associated with wetland protection are commensurate with 
losses. 

Wetland is of an alternative wetland type of the same or 
higher threat status as the impacted wetland, within the 

same wetland vegetation group 
Acceptable 

Landscape planning 
To what degree is wetland selection aligned with Regional and National 
Conservation Plans 

Wetlands have been identified as moderately important in 
landscape planning 

Acceptable 

Wetland condition 
The habitat condition of the wetland should ideally be as good / better that 
that of the impacted site prior to development (or at least B PES Category 
in the case of largely un-impacted wetlands) 

Final habitat condition is likely to be as good as that of the 
impacted wetland. 

Acceptable 

Local biodiversity value 
Wetlands that are unique or that are recognised as having a high local 
biodiversity value should be prioritised for wetland protection. 

The wetland is characterised by habitat and / species of high 
biodiversity value. 

Ideal 

Viability of maintaining 
conservation values 

Connectivity and consolidation with other intact ecosystems together with 
the potential for linkage between existing protected areas is preferable. 

The wetland is well connected to other intact natural areas Acceptable 

Preliminary Offset 
Calculation 

Wetland areas to be secured 

Wetland size (ha) 386.6 

Habitat intactness (%) 52 

Wetland habitat contribution (hectare equivalents) 201.0 

Buffer zones to be secured 

Area of wetland buffer zone included in the wetland offset site 50 

Integrity of buffer zone 0.5 

Buffer zone hectare equivalents 6.3 

Buffer zone contribution (hectare equivalents) 6.3 

Final Offset 
Calculation 

Criterion Relevance Site attributes Adjustment factor 

Security of tenure 
Offset activities that formally secure offset sites for longer than the 
minimum requirement are more likely to be maintained in the long-term 
and are therefore preferred. 

Minimum acceptable security of tenure for shortest 
acceptable period  

1 

Offset Contributions 

Wetland habitat contribution (hectare equivalents) 201.0 

Buffer zone contribution (hectare equivalents) 6.3 

Functional Offset Contribution (hectare equivalents) 207.3 
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APPENDIX J: CBA AND GRASSLAND OFFSET 

IDENTIFICATION AND ASSESSMENT 

Project Scope as it Pertains to the Ecological Assessment of CBA and 

Grassland for Offset Purposes 

 

Specific outcomes in terms of this assessment are as follows: 

➢ A background study of relevant national, provincial and municipal datasets (such as National 

Threatened Ecosystems [NTE], National Protected Areas Expansion Strategy [NPAES], South 

African Protected Areas Database [SAPAD] and Important Bird Area [IBA]were undertaken to 

aid in defining the CBA areas; 

➢ CBA’s were identified by utilising the Biodiversity Spatial Planning Terms and Processes 

database (KZN BSPT&P, 2016) data base. The CBA’s are not distinguished as terrestrial or 

freshwater resource, and freshwater resource vegetation type was removed from the identified 

CBA’s to obtain the terrestrial CBA’s  

➢ The grasslands are present throughout the study area and have been affected by various 

agricultural activities, including forestry activities; 

➢ The target CBA ang grassland were mapped in relation to the proposed recipient sites. 

 

General Approach 

 

For the purposes of this investigation, the grasslands present within the proposed recipient sites were 

looked at. The majority of the grassland present had good herbaceous cover, with sections where AIP 

were present.  

 

As mentioned in the main report use was made of historical aerial photographs, historical and current 

digital satellite imagery, topographic maps and available provincial conservation plan databases to aid 

in the identification of the CBA within the target recipient sites both prior to and following the field 

assessment. The following was taken into consideration when utilizing the above during delineation:  

➢ Open areas between forestry areas; 

➢ Grassland areas that are used for grazing by farmers; and 

➢ Grassland areas surrounding identified wetland areas that are not under cultivation of 

afforestation. 

A single site visit was undertaken in March 2018 during which the characteristics of CBA grasslands in 

the general area were noted. In addition, alien and invasive vegetation within the areas were noted, to 

ensure that the proposed mitigatory measures were well informed to aid in grassland management to 
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improve the present ecological state of these areas and to improve the value to specific species of 

concern and most notably Blue Swallows (Hirundo atrocaerulea). 

 

Offset Target Grassland Resource Characterisation 

 

A total of four potential recipient areas were identified during Phase 1 of the biodiversity offset study, 

and during a single field assessment undertaken in March 2018, key areas were selected for ground-

truthing. Numerous CBA’s were identified using desktop methods prior to the field assessment, 

however, due to the extent of the target recipient sites, the grasslands within these recipient sites and 

access restraints associated with the terrain and land ownership, it should be noted that limited field 

verification was possible. Thus, the CBA’s were identified on a desktop level and where necessary the 

remaining delineations were undertaken with the aid of the Biodiversity Spatial Planning Terms and 

Processes database (KZN BSPT&P, 2016), by excluding the extent of the freshwater resources 

(wetlands) from the CBA and just utilising the terrestrial side of the CBA. 

 

It should also be noted that due to the extent, quantity, relatively homogeneous characteristics and 

similarity of impacts on the assessed CBA’s and grasslands, they were assessed on whether habitats 

were intact and what the level of alien and invasive vegetation investigation is. 

 

Characterisation of Offset Target Grassland Resources 

 

A single field assessment was undertaken in March 2018 to determine the extent and ecological 

characteristics of grasslands within each of the four target recipient areas through observation of as 

many areas as possible.  

 

The majority of the grassland areas present within the proposed recipient sites were not in an 

overgrazed state especially grasslands present within privately owned land. Grasslands that were 

present within communal land were more severely impacted upon as grazing and burning is not as 

regulated. Alien and invasive vegetation was present throughout the areas where disturbance was 

present, however, only a few species were identified and noted from previous studies to be of concern 

e.g. Rubus cuneifolius (American Brumble, Category 1b)  

 

The grazing, burning and AIP proliferation impact on identified CBA’s and grasslands were assessed 

within the proposed recipient sites and is summarised in the table below.  
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Table J1: Assessment results on the impact of grazing, burning and AIP proliferation on the 
identified CBA’s and grasslands located within the proposed recipient sites. 

Target recipient site Notes on identified impacts 

Smithfield 1 

The majority of the area is privately owned and very few areas were 
observed having excessive bare ground. Grazing and burning is done 
in a controlled way as the herbaceous layer present was in good 
condition. Patches of AIP proliferation were present in sections where 
disturbance was noted.  

Smithfield 2  

The majority of the area is within community land and even though the 
herbaceous layer was intact, signs of overgrazing and erosion were 
present. Grazing and burning is done is not always done in a controlled 
way as burning is done to promote herbaceous regrowth potentially in 
the wrong time period and not left to rest. Areas are grazed by leaving 
the animals to roam freely and this creates problems as animals will 
selectively feed on more palatable grass and bare ground areas will be 
created. Patches of AIP proliferation were present in sections were 
disturbance was noted. 

Smithfield 3 

The majority of the area is privately owned and very few areas were 
observed having excessive bare ground. Grazing and burning is done 
in a controlled way as the herbaceous layer present was in good 
condition. Patches of AIP proliferation were present in sections where 
disturbance was noted. Existing custodianship programs are present in 
the area. 

Baynesfield 

The majority of the area is privately owned and very few areas were 
observed having excessive bare ground. Grazing and burning is done 
in a controlled way as the herbaceous layer present was in good 
condition. Patches of AIP proliferation were present in sections where 
disturbance was noted. 
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FigureJ1: The potential offset portions indicating the CBA and ESA present in proposed recipient sites and in the surrounding areas. 
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APPENDIX K: PROPOSED FIELD FORM FOR REPORT 

CONTENT FOR ALIEN INVASIVE VEGETATION 

MONITORING 

Proposed field form for report content. 

Date:  Name of 
recorder: 

 

Sensitive area:  GPS point:   

AIP control 
present: 

YES NO AIP regrowth present: YES NO  

Description of Infestation: 
(Species, Diversity, Abundance, Density, Extent, 
level of recruitment and trends.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo of infestation: 
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1. (b) a declaration that the specialist is independent in a form as may be specified by the 

competent authority 

I, Stephen van Staden, declare that - 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

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

such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material information in 

my possession that reasonably has or may have the potential of influencing - any decision to 

be taken with respect to the application by the competent authority; and -  the objectivity of any 

report, plan or document to be prepared by myself for submission to the competent authority; 

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

 

 

 

 

--------------------------------------------------------------------------- 

Signature of the Specialist 

  



SAS 217174 December 2019

 

 

296 

APPENDIX L: EMAIL COMMUNICATIONS WITH EKZNW 

REGARDING BLUE SWALLOWS 
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APPENDIX M: PROJECT TEAM, DECLARATION AND 

SPECIALISTS’ C.V.S 

Contact details of the responsible person(s) for implementation of the Biodiversity Offset and 

Compensation Initiative, including the Wetland Rehabilitation Plan and Alien and Invasive Plant 

Management Plan. 

Table L1: Contact details of the person(s) responsible for implementation of the WRP and 
AIPMP. 

Client   

Consultant who compiled 
this Implementation Plan 

Scientific Aquatic Services Environmental CC: 
Stephen van Staden (Pri.Sci.Nat) 
Amanda Mileson 

Phone: 011 616 7893 
Email: stephen@sasenvgroup.co.za 

 

DETAILS, EXPERTISE AND CURRICULUM VITAE OF SPECIALISTS 

1. (a) (i) Details of the specialist who prepared the report 

Stephen van Staden MSc (Environmental Management) (SACNASP 400134/05) 

Amanda Mileson N.Dip Nature Conservation 

Hennie De Beer  N.Dip Nature Conservation 

K. Marais  BSc Hons. Zoology (Herpetology) (SACNASP 117137/17) 

 

1. (a). (ii) The expertise of that specialist to compile a specialist report including a curriculum 

vitae 

Company of Specialist: Scientific Aquatic Services 

Name / Contact person: Stephen van Staden 

Postal address: 29 Arterial Road West, Oriel, Bedfordview 

Postal code: 2007 Cell: 083 415 2356 

Telephone: 011 616 7893 Fax: 011 615 6240/ 086 724 3132 

E-mail: stephen@sasenvironmental.co.za 

Qualifications MSc (Environmental Management) (University of Johannesburg) 
BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 
BSc (Zoology, Geography and Environmental Management) (University of Johannesburg)  

Registration / Associations Registered Professional Scientist at South African Council for Natural Scientific Professions 
(SACNASP)   
Accredited River Health practitioner by the South African River Health Program (RHP) 
Member of the South African Soil Surveyors Association (SASSO) 
Member of the Gauteng Wetland Forum 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF STEPHEN VAN STADEN 

PERSONAL DETAILS 

Position in Company        Managing member, Ecologist, Aquatic Ecologist 

Date of Birth 13 July 1979 

Nationality South African 

Languages English, Afrikaans 

Joined SAS 2003 (year of establishment) 

Other Business Trustee of the Serenity Property Trust 

 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Registered Professional Scientist at South African Council for Natural Scientific Professions (SACNASP) 

Accredited River Health practitioner by the South African River Health Program (RHP) 

Member of the South African Soil Surveyors Association (SASSO) Member of the Gauteng Wetland Forum 

Member of IAIA South Africa 

 

EDUCATION 

Qualifications 

MSc (Environmental Management) (University of Johannesburg) 

 

2003   

BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001   

BSc (Zoology, Geography and Environmental Management) (University of 

Johannesburg) 

Tools for wetland Assessment short course Rhodes University 

2000   

 

2016  

 

COUNTRIES OF WORK EXPERIENCE 

South Africa – All Provinces 

Southern Africa – Lesotho, Botswana, Mozambique, Zimbabwe Zambia 

Eastern Africa – Tanzania Mauritius 

West Africa – Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leona 

Central Africa – Democratic Republic of the Congo 
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SELECTED PROJECT EXAMPLES 

Client Project Project Description Area 

BIODIVERSITY OFFSETS 

Pan African Resources: Evander 
Gold Mines (PTY) LTD Elikhulu Project Wetland Offset Design and Implementation Plan 

Evander, 
Mpumalanga 

SRK Consulting (PTY) Ltd on Behalf 
of Tichards Bay Port authority South Dunes Precinct Biodiversity Offset Design and Implementation Plan 

Richards Bay 
Kwa Zulu Natal 

SRK Consulting (PTY) Ltd on behalf 
of the Airports Company of South 
Africa 

Cape Town International 
Runway upgrade project Wetland Offset Design and Implementation Plan 

Cape Town 
Western Cape 

RESIDENTIAL 

GIBB (PTY) LTD Bloemwater Knelpoort Project Full ECO Assessment  Free State 

DLC Town Plan (Pty) Ltd 
Bongwini and Toekomsrus 
Project Gold 1 

Environmental Sensitivity Analyses as part of the development of site Development Plans and Precinct Planning on the 
outskirts of Takoradi Ghana (2000 ha) Randfontein 

SRK Consulting (PTY) Ltd Skoenmaker River Wetland, Aquatic & ECO Assessment Somerset East 

Century Property Development The Hills Eco Estate Wetland delineation and ecological assessment, and rehabilitation plan Midrand, Gauteng 

ROADS, PIPELINES, POWERLINES AND OTHER LINEAR DEVELOPMENTS 

Delta Built Environment 
Consultants Lesotho Border Road Project 

Soil & Land Capability Assessment, full wetland ecological assessment and aquatic assessment as part of the EIA 
process Lesotho 

Spoor Environmental  

Thabazimbi Waste Water 
Treatment Works; Upgrade of 
Sewer Pipeline Freshwater resource ecological assessment and rehabilitation and management plan Limpopo 

Royal Haskoning DHV (Pty) Ltd N11 Ring Road Freshwater Ecological Assessment Limpopo 

Chameleon Environmental  
N7 Road Upgrade Cederberg & 
Kransvleikloof 

Floral RDL scan and delineation of the wetland areas along the proposed N7 road upgrade between Clanwilliam and 
Citrusdal  Western Cape 

Iliso Consulting (Pty Ltd) N3TC De Beers Pass Route Variation order for additional work on N3TC De Beers pass route and existing N3 route Kwa-Zulu Natal 

MINING 

Anglo Platinum  Der Brochen Mine Ongoing bi-annual seasonal aquatic biomonitoring from 2011 to present   
Steelpoort 
Limpopo 

Anglo Platinum  Der Brochen Mine 
Wetland Ecological Assessment (2014) 
Full terrestrial, wetland and aquatic ecological assessment, soil and land capability assessment (2018) 

Steelpoort, 
Limpopo 

Bokoni Platinum Mine Bokoni Platinum Mine Annual Soil Monitoring & Soil Contamination Free State 

GIBB (PTY) LTD Rustenburg Bridges  Aquatic Biomonitoring Assessment 
Rustenburg, 
North West 

Assmang Chrome Machadodorp 
Assmang Chrome 
Machadodorp Works Biomonitoring & Toxicological Monitoring for the 2015 period 

Machadodorp, 
Mpumalanga 

Globesight Advisory, Consulting & 
Training Sabie TGME Project 

Freshwater Ecological Assessment as part of the environmental assessment and authorization process for the proposed 
development (gold mining project – pre-mined residue and hard rock mining near Sabie) Mpumalanga 
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Ikwezi Mining (Pty) Ltd Ikwezi Doornkop Colliery 
Develop freshwater resource rehabilitation and management plans, and conduct ecological biomonitoring in fulfillment 
of the water use licensing process for the Ikwezi Doornkop Colliery near Newcastle Newcastle 

Sappi Southern Africa (Pty) Ltd Blesbokspruit Enstra Mill 
Biomonitoring studies, whole effluent toxicity (WET) studies, bioaccumulation assessment and sediment heavy metal 
contaminant analyses Johannesburg 

Stibium Mining Malati Opencast 
Freshwater ecological assessment, risk assessment and freshwater rehabilitation and management plan and plant 
species plan as part of the water use authorization process for a proposed Malati opencast near Tzaneen Limpopo 

EXM Advisory Services   Heuningkranz Mine 
Freshwater assessment, soil and land capability assessment done for Sishen Iron Ore Company (Pty) Ltd part of Kumba 
Iron Ore limited as part of the environmental management services for the Heuningkranz project Northern Cape 

Shangoni Management Services 
(Pty) Ltd Leslie Colliery 

Project manager, freshwater ecological assessment as part of the environmental impact assessment process for the 
underground coal mine to determine the status of the freshwater resources within the proposed mining area Mpumalanga 

SLR Consulting (Africa) (Pty) Ltd Commissiekraal Colliery 
Full Ecological investigation, including a terrestrial fauna and flora assessment as well as an assessment of the wetland 
and aquatic PES and wetland ecoservices on the site. Kwa-Zulu Natal 

 Jacana Environmental CC Leandra Colliery 
Full Ecological Assessment, including a terrestrial fauna and flora assessment as well as an assessment of the wetland 
and aquatic PES and wetland ecoservices on the site. Mpumalanga 

SRK Consulting (PTY) Ltd Marula Platinum Mine 
Freshwater resource ecological assessment. 
Development of a plant species plan in line with the project’s rehabilitation objectives Burgersfort 

Jacana Environmental CC Donkerhoek Dam development Full ecological assessment (Fauna, floral, wetland and aquatic assessment) as part of the EIA process Mpumalanga 

EXM Advisory Services   Evander Gold Mining (Pty) Ltd Determination of the Wetland Offset Requirements for the proposed expansion of the Elikhulu Tailings Storage Facility Mpumalanga 

EXM Advisory Services   
Canyon Coal - Witfontein 
mining project 

Delineate and characterize the wetland and aquatic resources for the Witfontein mining project located by the farms 
Holfontein and Witrand near Bethal Mpumalanga 
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SRK Consulting (South Africa) 
(PTY) Ltd The Sierra Rutile Mine Specialist terrestrial ecology, aquatic ecology and wetland ecology studies  

Moyamba District 
- Sierra Leona 

INFRASTRUCTURE 

GIBB (Pty) Ltd Bronkhorstspruit Feeder Line 
Monthly Aquatic Biomonitoring as part of the environmental assessment and authorization process for the proposed 
conversion of the Bronkhorstspruit plots feeder from 6.6kv to 22kv  Bronkhorstspruit  

SRK Consulting (PTY) Ltd South Dunes Precinct Project Full Ecological Assessment Richards Bay 

SRK Consulting (PTY) Ltd 
Braamfonteinspruit 
Rehabilitation 

Terrestrial, Freshwater and Aquatic Ecological Assessment as part of the rehabilitation and management plan for the 
Braamfonsteinspruit, Johannesburg Johannesburg 

Iliso Consulting (Pty Ltd) City of Johannesburg 
Aquatic Ecological Assessment, monitoring and managing the ecological state of rivers in the City Of Johannesburg 
Metropolitan area Johannesburg 

Maanakana Projects 
and Consulting (Pty) Ltd Lethabo Pump Station Aquatic present ecological state assessment of the Vaal river Vereeniging 

SRK Consulting 
CTIA runway re-alignment 
project – Wetland Offset 

Determination of the Wetland offset requirements for Cape Town international Airport runway realignment, identification 
of a suitable offset location and compilation of relevant baseline assessments (Wetland and faunal), Khayelitsha. (2017) Cape Town 

GIBB (Pty) Ltd Musami Dam Determination of the draft environmental water quality requirements for the project Zimbabwe 

Nemai Consulting (PTY) Ltd uMkhomazi Water Project 
Determination of the Wetland and Terrestrial Biodiversity Offset Requirements for the proposed uMkhomazi Water 
Project Richmond - KZN 

POWER GENERATION 

Iliso Consulting Mzimvubu Dam Full Terrestrial (Flora and Faunal), Wetland and Aquatic Baseline Ecological Assessment Eastern Cape 

WKN-Wind current SA C/O Alan 
Wolfromm   HGA HAGA WEF   Hydrological Assessment Eastern Cape 

SRK Consulting (PTY) Ltd RPM Crossing  Wetland Delineation Free State 

SRK Consulting (Pty) Ltd 
Eskom Denova Powerline and 
sub-station 

Freshwater assessment as part of the EIA process for the proposed Eskom powerline (1, 75 km in length) and sub-
station (132kV) near Denova, Western Cape. (2014) Western Cape 

CSIR Consulting & Analytical 
Services Sutherland WEF Freshwater Ecological Assessments Northern Cape 

CSIR Consulting & Analytical 
Services Victoria West WEF Freshwater Ecological Assessments Northern Cape 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

 

CURRICULUM VITAE OF AMANDA MILESON 

PERSONAL DETAILS 

Position in Company Ecologist 

Date of Birth 15 February 1978 

Nationality Zimbabwean 

Languages English 

Joined SAS 2013 
 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Member South African Wetland Society 

Member Gauteng Wetland Forum 

 
 

EDUCATION 

Qualifications  

N.Dip Nature Conservation (UNISA) 2017 

Tools for Wetland Assessment (Rhodes University) 2016 

Wetland Rehabilitation short learning programme (UFS) 2015 

  
 

COUNTRIES OF WORK EXPERIENCE 

South Africa – Gauteng, Mpumalanga, North West, Limpopo, Northern Cape, Eastern Cape 

Zimbabwe 

 

SELECTED PROJECT EXAMPLES 

 

Wetland Assessments 

• Wetland assessment as part of the environmental authorisation process for the Anglo Platinum Der Brochen 
Project, Limpopo Province 

• Wetland assessment as part of the environmental authorisation process for the proposed Tharisa North 
eastern waste rock dump, North West Province 

• Wetland assessment as part of the environmental authorisation process for the proposed Yzermyn Coal 
Mining Project near Dirkiesdorp, Mpumalanga 

• Wetland assessment as part of the environmental authorisation process for the Mzimvubu Water Project, 
Eastern Cape 

• Wetland assessment as part of the environmental authorisation process for the proposed expansion of 
mining operations at the Langkloof Colliery, Mpumalanga 
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• Wetland assessment as part of the proposed water management process at the Assmang Chrome 
Machadodorp Works, Mpumalanga 

• Wetland assessment as part of the water use licencing process for the proposed development in 
Rooihuiskraal Ext 24, Centurion, Gauteng 

• Wetland assessment as part of the environmental authorisation process for the proposed road crossings 
on The Hills EcoEstate, Midrand, Gauteng 

• Wetland ecological assessment as part of the Section 24G application process for the Temba Water 
Purification Plant 

• Wetland assessment and offset studies for the Optimum Colliery Kwagga North Project, Mpumalanga 

• Wetland assessment and delineation as part of the environmental authorisation process for the proposed 
development of a mall adjacent to the M10 Road in Mahube Valley, Mamelodi, Gauteng  

• Wetland assessment as part of the environmental authorisation process for the proposed construction of a 
sewer system in Ekangala Township, Gauteng 

Terrestrial Assessments 

• Investigation of specialist biodiversity aspects required by GDARD in the vicinity of the Apies River, 
downstream of the proposed construction of new outlet works at the Kudube (Leeuwkraal) Dam in Temba, 
Gauteng 

• Terrestrial Ecological Scan as part of the environmental authorisation process for three proposed bridge 
upgrades near Edenvale, Gauteng 

• Terrestrial Ecological Scan as part of the environmental authorisation process for the proposed Dalpark Ext 
3 filling station development, Gauteng 

Rehabilitation Projects 

• Wetland rehabilitation and management plan for The Hills EcoEstate, Midrand, Gauteng 

• Riparian rehabilitation and management plan for The Diepsloot River, Riversands, Gauteng 

• Riparian rehabilitation and management plan for the Apies River in the vicinity of the proposed construction 
of new outlet works at the Kudube (Leeuwkraal) Dam in Temba, Gauteng 

Environmental Control Officer  

• Monthly specialist Environmental Control Officer (ECO) function for the monitoring of riparian crossings at 
Riversands Country Estate Development, Gauteng 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF HENNIE DE BEER 

PERSONAL DETAILS 

Position in Company Ecologist – Focusing on Avifaunal species 

Date of Birth 20 October 1986 

Nationality South African 

Languages English, Afrikaans 

Joined SAS 2014 

 

EDUCATION 

Qualifications  

National Diploma Nature Conservation (Tshwane University of Technology) 2008 
 

COUNTRIES OF WORK EXPERIENCE 

South Africa – Gauteng, Mpumalanga, North West, Limpopo, KwaZulu-Natal, Eastern Cape, Western Cape, 

Northern Cape and Freestate 

Mozambique 

SELECTED PROJECT EXAMPLES 

Faunal 

• Leandra Colliery (2015) – Faunal assessment as part of the environmental assessment and 
authorisation process for the proposed the Leandra Coal Project, Gauteng and Mpumalanga Provinces; 

• Siyanda Chrome Smelter (2015) - Faunal assessment as part of the environmental assessment and 
authorisation process for a proposed construction of a ferrochrome smelter, Limpopo province; 

• Lace Diamond Mine (2015) – Faunal assessment as part of the environmental assessment and 
authorisation process for the lace diamond mine near Kroonstad, free state province; 

• Duhva Solar Plant (2015) – Avifaunal as part of the Environmental Impact Assessment and authorisation 
process for the proposed solar photovoltaic power plant with associated infrastructure at the Duvha Coal 
Fired Power Station, Mpumalanga province; 

• Arnot Solar Plant – Avifaunal Assessment as part of the Environmental Impact Assessment and 
authorisation process for the proposed solar photovoltaic power plant with associated infrastructure at the 
Arnot coal fired power station, Mpumalanga Province; 

• Braakfontein Colliery – Faunal Assessment as part of the Environmental Assessment and authorisation 
process for the proposed Braakfontein Coal Mine near Newcastle, KwaZulu-Natal Province; 

• Kekana Powerline – Faunal Ecological Assessment as part of the Environmental Assessment and 
authorisation process for the proposed Kekana and Wonderboom 132kv powerlines and substations, 
Hammanskraal, Gauteng; 

• Samrand Phase 3 / Olievenhoutbosch – Floral, Faunal and Wetland Ecological Assessment as part of 
the Environmental Assessment and authorisation process for the proposed development of the 
Kosmosdal township on the remainder of portion 2 of the farm Olievenhoutbosch no. 389-jr, Gauteng 
Province; 
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• Jeanette Gold Mine – Faunal Assessment as part of the Environmental assessment and authorisation 
process for Jeanette expansion project at the Taung Gold International mine near Welkom within the Free 
State Province; and 

• PTN 38 Elandspruit Farm – Faunal Assessment as part of the Environmental Assessment and 
authorisation process for the proposed mining development on portion 38 of the Elandspruit farm. 
Mpumalanga Province. 

Terrestrial scan: 

• K77 (2014) - Terrestrial scan Assessment as part of the Environmental Impact Assessment and 
authorisation process for the proposed development of the Provincial road K77, Gauteng highlands: 
Elizabeth road to K154; and 

• Blue Hills EXT 39 - Biodiversity Assessment Fauna and Flora. 
Alien Vegetation Monitoring Plan: 

• Bokoni Platinum Mine (2015) - Alien vegetation study. 

Maintenance and Management Plans: 

• Levendal Pearl Valley Phase 2 Roads Bar – Maintenance and Management Plan; 

• Sanbona Wildlife Reserve/Dwyka Lodge – Maintenance and Management Plan; 

• Pearl Valley Bulk Services – Maintenance and Management Plan; 

• Ariadne Eros Powerline – Maintenance and Management Plan; and 

• Rhodes Drive/Constantia – Maintenance and Management Plan. 

Wetland: 

• R40 Ring Road Bushbuck Ridge – Wetland delineation and field work. 

 

Previous Work Experience 

• Eradication of aquatic plants from water canals using chemicals. 

• Junior Research Technician National Rangeland Monitoring Program (NRMP) at Agriculture Research 
Council (ARC) doing Vegetation Condition Assessment for cattle farmers in the Vryheid area. Also did the 
following work for the Savanna Ecosystem Project: Vegetation Condition Assessments, Carrying Capacity, 
and annual game counts were done on 24 reserves in the Lowveld area, also at Gorongoza Mozambique. 
Rehabilitation monitoring of the mine dumps for Phalaborwa Mining Company. 

• Assisted in the following programs doing practical year at Timbavati Private Nature Reserve: 

• Ringing of Ground Hornbill chicks on the reserve; 

• Monitoring project on nesting sites of White backed Vultures at Timbavati Private Nature Reserve by 
using game census data and visiting the sites to see if the nesting sites were still active or not; 

• Burning programs; 

• Anti-poaching; 

• Hunting; 

• Culling; 

• Bush thinning of Colophospermum mopane (Mopane); and 

• Started a Lion identification key for all the Male lions on the reserve. 
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SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF KIM DALHUIJSEN 

 

PERSONAL DETAILS 

Position in Company Consultant 

Date of Birth 28 February 1989 

Nationality The Netherlands 

Languages English, Afrikaans 

Joined SAS 2015 - Present 

 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Registered member of the South African Affiliation of the International Association of Impact Assessment 
(IAIAsa)   

 

EDUCATION 

Qualifications 

 

 

Certificate in Environmental Law for Environmental Managers (CEM) 2014 

Certificate for Introduction to Environmental Management (CEM) 2013 

BSc (Hons) Zoology (Herpetology) (University of the Witwatersrand) 2012 

BSc (Zoology and Environment, Ecology and Conservation) (University of Witwatersrand) 2011 

 

COUNTRIES OF WORK EXPERIENCE 

South Africa – All Provinces  

West Africa – Uganda 

 

 

 

PREVIOUS EMPLOYMENT 

Position  

 

Junior Environmental Scientist 

Company ILISO Consulting (Pty) Ltd 

Employment 2013 - 2015 
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SELECTED PROJECT EXAMPLES 

Wetland delineation and wetland function assessment 

• Wetland Assessment for the sewage Bulk Service System for the Val de Vie development, Paarl, 
Western Cape. 

• Wetland Assessment for the Riverfarm Development for the Val de Vie development, Paarl, Western 
Cape 

• Wetland Assessment for the development of three agricultural dams for irrigation of crops, Cape 
Farms, Western Cape. 

• Wetland Assessment for the Willow Wood Estate Sewage pipeline upgrade, D’Urbanvale, Western 
Cape 

• Wetland Assessment for the rectification of infilling of a freshwater feature, D’Urbanvale, Western 
Cape. 

• Freshwater Assessment for the stabilisation of the Franschhoek River embankment, Leeu Estates, 
Franschhoek, Western Cape.   

Water Use Authorisations 

• WUA for the SANRAL N3 De Beers Pass Section within the Free State and KwaZulu-Natal. 

• Assistance with the WULA for the Mzimvubu Water Project, Eastern Cape.  

• WUA for the Excelsior Wind Energy Farm and associated powerline infrastructure, Swellendam, 
Western Cape. 

• WUA for the Golden Valley Phase II Wind Energy Facility, Eastern Cape.  

• WUA for the sewage Bulk Service system for the Val de Vie Polo and Lifestyle Estate, Paarl, 
Western Cape. 

• WUA for the Riverfarm Development for the Val de Vie Polo and Lifestyle Estate, Paarl, Western 
Cape. 

• WUA for the Pearl Valley II development for the Val de Vie Polo and Lifestyle Estate, Paarl, Western 
Cape. 

• WUA for the Levendal Village for the Val de Vie Polo and Lifestyle Estate, Paarl, Western Cape. 

• WUA for a residential development, Klapmuts, Western Cape. 

Public Participation and Environmental Impact Assessments 

• Public Participation for the Environmental Impact Assessment for the Eskom Photovoltaic Plant at 
Arnot and Duvha Power Station. 

• Eskom Hendrina to Gumeni sub-stations 400 kV Powerline. Co-ordination of Heritage and 
Ecological Assessment and updating the Construction and Operation Environmental Management 
Plan. 

• Public Participation Team Leader for the Mzimvubu Dam Environmental Impact Assessment. 

• Public Participation Process for Eskom Exemption from and Postponement of Air Emission Licence 
Applications. 

• EIA for Eskom Vierfontien to Wawielpark 22 kV Transmission line refurbishing. 

• Junior Environmental Scientist for the Hartbeespoort Waste Charge Discharge System. 

• Public Participation Process for City of Tshwane’s Bus Rapid Transit from Pretoria Station to 
Rainbow Junction. 

• EIA for the Rwengaaju Model Village Irrigation Scheme in Kabarole District, Uganda. 

• EIA for tte Water supply and Sanitation system in Moroto, Bugaddem Kacheri-Lokona, 
Nakapelimoru and Kotido, Uganda. 

• EIA for the Farm Income Enhancement and Forestry Conservation Project: Irrigation Scheme for 
Katete, Kibimba and Mubuku II, Uganda. 

 
 

  



SAS 217174 December 2019

 

 

308 

APPENDIX N: OFFSET RECIPIENT LANDOWNER 

ENGAGEMENT 
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1 INTRODUCTION 

The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-

Natal (KZN) are insufficient to meet the long-term requirements of the system. The uMkhomazi 

Water Project - Phase 1 (uMWP-1) proposes the transfer of water from the undeveloped 

uMkhomazi River to the existing Mgeni system to address these water requirements.  

The proposed infrastructure associated with uMWP-1 project comprises, amongst others, of 

a new dam at Smithfield (± 80m high wall) on the uMkhomazi River, water conyenace 

infrastructure, including ±32,5 km long tunnel and pipeline to a Balancing Dam (preferred 

option referred to as the Langa Balancing Dam) at Baynesfield Estate.  

The project area is situated in the southern part of KZN. The majority of the project area falls 

within the uMgungundlovu District Municipality (including the Impendle Local Municipality, The 

Msunduzi Local Municipality, Richmond Local Municipality and Mkhambathini Local 

Municipality). Smithfield Dam falls under Traditional Authority and state- owned land. The 

eastern part of the project area, which includes the Balancing Dam, is privately owned. 

 

Nemai Consulting (Pty) Ltd is undertaking the Environmental Impact Assessment (EIA) 

process required in terms of the National Environmental Management Act, 1998 (Act 107 of 

1998) (NEMA) (DEA Ref: 14/12/16/3/3/3/94 – Smithfield Dam; 14/12/16/3/3/3/94/2 – 

Balancing Dam; 14/12/16/3/3/3/94/1 – water conveyance infrastructure). An Integrated Water 

Use Licence Application (IWULA) will be submitted to the Department of Water and Sanitation 

(DWS) in due course. 

 

In consideration of the various specialist studies, the need for a wetland and biodiversity offset 

and biodiversity compensation plan was identified. Scientific Aquatic Services (SAS) was 

appointed to initiate the Biodiversity Offset Study in November 2017 and completed 

preliminary investigations in early 2018. 

 

Based on these findings the need was identified to engage landowners in the area to identify 

areas to host the offset. The mechanism of how the offset is to be secured for example through 

an stewardship program for example, would be established, on a land parcel specific basis in 

negotiation with the DWS once the project has been approved for development.  

 

This report documents the identification of and correspondence with landowners located within 

target areas that were identified to be suitable for the required wetland and biodiversity offsets 

as part of the Environmental Authorisation process for the proposed Smithfield Dam and 

associated infrastructure. This document focuses solely on identification and initial 

engagement with landowners within the identified target areas and does not replace the Public 

Participation requirements as part of the EIA. 

 

Persons and entities as identified within this report have indicated interest in further 

discussions with the Department of Water and Sanitation or have requested further information 

and may be interested in entering into a stewardship programme going forward. This 

information was then sued to as part of the assessment of the Offset and Compensation 

Initiative and risks associated with the project.  
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Figure N1: 1:250 000 topographical map indicating the proposed Smithfield dam as well as the proposed Langa and Mbangweni Balancing Dams. 
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1.1 Scope of this report 

This report documents the identification of and correspondence with landowners located within 

target areas that were identified to be suitable for the required wetland and biodiversity offsets 

as part of the Environmental Authorisation process for the proposed Smithfield Dam and 

associated infrastructure. This document focuses solely on identification and initial 

engagement with landowners within the identified target areas and does not replace the Public 

Participation requirements as part of the Environmental Impact Assessment process (EIA). 

 

Persons and entities as identified within this report have indicated interest in further 

discussions with the Department of Water and Sanitation or have requested further information 

and may be interested in entering into a stewardship programme going forward.  

 

With the above information this document aims to assess the degree of willingness of 

landowners to form part of the stewardship program and based on the outcome, present a 

“proof of concept” that there is sufficient interest and willingness by landowners to achieve at 

the least, the minimum goals set by the biodiversity Offset and Compensation Initiative or at 

least a figure that indicates that the minimum target set is achievable with further consultation. 

Should the interest be deemed insufficient, either further investigation of offset alternatives will 

be required, or the project will be considered fatally flawed since the requirement for an 

appropriate biodiversity offset can then not be met. 

 

1.2 Assumptions and Limitations 

The following assumptions and limitations are applicable to this report: 

➢ This report documents communication via email and telephone only. No meetings were 

held in the area to identify additional interested parties at the time of this draft report 

for comment being prepared. 

➢ Landowners as identified in this report are those that contact details were obtained 

through database searches as well during site visits and provided by other landowners. 

This list is as comprehensive as was possible within the ability to obtain contact 

information from public sources and other landowners and within the available 

timeframes and does not represent the entire area targeted for offsetting. It is deemed 

the responsibility of the proponent to further investigate other landowners during the 

implementation phase of the offset should additional offset requirements be needed. 

➢ The contact details provided in this report are those that are operational in April 2018. 

SAS cannot be held responsible should contact details change going forward. 

 

1.3 Indemnity and Terms of use of this Report 

The opinions expressed in this report have been based on the information supplied to SAS by 

NEMAI Consulting, the Department of Water and Sanitation as well as the relevant 

landowners. The opinions in this report are provided in response to a specific request from the 

DWS to engage with potential interested landowners with regards to the offset requirements 

only. SAS has exercised all due care in reviewing the supplied information.  
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Whilst SAS has compared key supplied data with expected values, the accuracy of the results 

and conclusions from the review are entirely reliant on the accuracy and completeness of the 

supplied data. As is the case with contact details, SAS does not take responsibility for any 

actions that arise from landowners that were not contacted as a result of details not being 

available during the timeframe that this report was compiled. SAS has, however, exercised 

due diligence in obtaining as much information as possible within the available timeframes. 

SAS does not accept responsibility for any errors or omissions in the supplied information and 

does not accept any consequential liability arising from commercial decisions or actions 

resulting from them. Opinions presented in this report apply to the site conditions and features 

as they existed at the time of SAS’s investigations, and those reasonably foreseeable, for the 

biodiversity and wetland offset requirements only. These opinions do not necessarily apply to 

conditions and features that may arise after the date of this report, about which SAS had no 

prior knowledge nor had the opportunity to evaluate. 
 

2 APPROACH TO LANDOWNER ENGAGEMENT 

2.1 Background Information provided 

A Background Information Document (BID) was emailed to all landowners after a telephonic 

conversation to introduce the project. The BID provided a summary of the following 

information: 

1. Basic Background on the need for the Smithfield Dam; 

2. The EIA and WULA Process being undertaken by NEMAI Consulting (Pty) Ltd; 

3. Offset Requirements: 

a. Watercourse Offset requirements; 

b. Biodiversity offset requirements; and 

c. Species specific Offsets. 

4. Summary of Phase 2 of the Watercourse and Biodiversity study; and 

5. Contact details for SAS as well as NEMAI Consulting (Pty) Ltd. 

Please find a copy of the BID available in Addendum 1.  

 

2.2 I&AP identified and correspondence log 

Three main target Areas were identified for the Wetland Offsets as well as the Biodiversity 

offsets. These target areas were identified as follows: 

1. Smithfield Offset Land Parcel 1 (Preferred Option for Smithfield Dam); 

2. Smithfield Offset Land Parcel 2; 

3. Smithfield Offset Land Parcel 3; and 

4. Baynesfield Offset land Parcel (Preferred Option for Langa and Mbengweni 

Balancing Dams) 

 

The following Section provides the maps of each identified land parcel as well as a table 

providing a comprehensive summary of all landowner detail as well as communications held.  
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Figure N2: Identified biodiversity target areas within Smithfield target recipient sites 1 and 2. 
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Figure N3: Identified wetland target areas within Smithfield target recipient sites 1 and 2. 
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Table N1: Summary of landowner details and correspondence log for landowners in Smithfield 1  

 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

Smithfield Offset Land Parcel 1 – PREFERRED OFFSET AREA FOR SMITHFIELD DAM  

1. Mount Shannon, 

1816/FS 

(Pietermaritzburg 

Deeds Office) 

Mondi 

Limited 

Mondi Group Pietermaritzburg 

Patrick Belebese 

033 329 5449 

083 446 5589 

Patrick.belebese@mondigroup.com  

 

Email sent 24 April 2018  

Indicated that they are definitely interested and 

would also assist where possible on property 

owned by Mondi within the proposed offset 

area. 

Email received 25 April 2018  

In an email from Mr Patrick Belebese, and in a subsequent 

telephonic conversation, it was indicated that Mondi are definitely 

interested and would also assist where possible in areas where 

the Mondi land holdings lie. 

 

Note from Lize van der Merwe – Mondi is starting a project about 

grazing and community cattle in the Greytown area in 

collaboration with another organisation which could be useful in 

grassland management and offsetting.  

2. Portion 4 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Vilakazi 

Petros Mimi 

Vilakazi Petros 

033 386 2977, 082 515 8602 

 

Telephonic – 11h23 and 11h32 on 17 April 

2018  

Service unavailable on both numbers, 

however consultant will keep trying to get in 

contact with this land owner 

 

Telephonic - 10h31 on 20 April 2018 

Service still unavailable on both numbers. 

 

Telephonic – 10h04 on 03 May 2018  

Service still unavailable on both numbers. 

Contact details provided are considered to be incorrect. 

3. Portion 10 & 20 

Of Virginia, 

Sirela 

Trading CC 

Protus Francis Mhawukelwa 

082 454 7299 
Telephonic - 11h10 on 17 April 2018. 

Email response received on 3 May 2018  

mailto:Patrick.belebese@mondigroup.com
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

1823/FS 

(Pietermaritzburg 

Deeds Office) 

Email: jason@ecocycle.co.za Communication was held with the land 

manager (Jason) who indicated that he will 

relay the information to the landowner. He 

requested that information be emailed through 

to him at the provided email address.  

 

Initial Email 17/04/18: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam as 

well as offset target areas. 

Mr Jason (Land manager) indicated that he was still waiting for the 

land owner’s response, with all the public holidays they have not 

had the opportunity to discuss. He indicated that he would revert 

back as soon as possible.  

 

 

4. Portion 21 & 24 

Of Virginia, 

1823/FS 

(Pietermaritzburg 

Deeds Office) 

Dlanyaza 

Farming CC 

Zibuyile Makola, Kwenzokuhle 

Majola 

033 326 1279, 033 326 1185 

 

Telephonic – 11h20 on 17 April 2018  

Service unavailable on both numbers, 

however consultant will keep trying to get in 

contact with these land owners. 

Telephonic – 11h36 on 18 April 2018 

Service unavailable on both numbers, 

however consultant will keep trying to get in 

contact with this land owner 

Telephonic – 10h33 on 20 April at 10 

Service unavailable on both numbers 

 

Telephonic- 10h00 on 3 May 2018 

Service unavailable on both numbers 

Contact details provided are considered to be incorrect. 

mailto:jason@ecocycle.co.za
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

5. Portion 3 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Mckerrow 

Caroline 

Anne 

Caroline McKerrow  

074 192 7787 

Email: caroline@eastcoast.co.za  

Telephonic – 13h20 on 17 April 2018 

Ms. McKerrow indicated that she had no 

previous knowledge of the Smithfield Dam and 

has had no further communication on this. She 

requested additional information via email. 

She mentioned she runs a horse trail farm 

(www.stormyhill.co.za) on her property and 

has access to Mondi’s property which she 

utilises for the trail rides. She stated that she 

has a good area or terrestrial habitat with wild 

orchids that flower annually and would be very 

interested and enthusiastic to partake in a 

stewardship process going forward as well as 

be registered as a I&AP for all future 

notifications.   

 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam as 

well as offset target areas.  

Email follow-up sent 25 April 2018 

Ms. McKerrow put the consultants in contact with Dr. Lize van der 

Merwe who has been extremely helpful in providing ideas for the 

Stewardship.  

 

Email received 26 April 2018 

Email response from Ms. McKerrow with the following concerns: 

➢ Why has my place been taregeted and not the farms 
bordering the R617? 

➢ Will they then have access to my land and be able to tell me 
what I can and can't do? 

➢ Do they purchase a stake in my land?  
➢ How can you replace the land you are going to destroy with 

taking over land which is already there?  
➢ Who gets stewardship-the government, the water resources 

people?  
➢ Why do we all not know about this? 
 

Furthermore, she spoke to the secretary of the Boston Farmers 

Association (see below details) who seemed to think that the dam 

was at Richmond. They will be bringing this matter up at their next 

meeting next month. 

6.   Boston 

Farmers 

Association 

 

Kirsten Cromhout 

082 485 1982 

Email: boston.garage@yahoo.com  

 

Received the consultant details from Caroline 

McKerrow. 

Email received 26 April 2018 

Requested further detail. Had a telephonic conversation with Mr. 

S. van Staden and the following key points were discussed: 

➢ Mr. S. van Staden summarised the background to the project 
including where it was located as well as the need for the dam 
and the need for the Biodiversity offset. Furthermore, it was 
explained what the biodiversity offset would entail and that it 

mailto:caroline@eastcoast.co.za
http://www.stormyhill.co.za/
mailto:boston.garage@yahoo.com
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

would most likely take the form a of a stewardship program 
where the commitments of each landowner would be recorded 
in a Memorandum Of Understanding or some other legal 
instrument. Mr. S. van Staden tried to highlight the potential 
opportunities and constraints that would be placed on the land 
owners.  

 

Ms. Cromhout asked what the stewardship program would mean 

in terms of land claims to which Mr Van Staden indicated that there 

was a meeting to take place with the Department of Rural 

Development and Land Reform on the 23rd of May and with as 

meeting scheduled for the potential landowners interested in the 

offset for that afternoon.  

7. Portion 13 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Walsh Mark 

Colbert 

Mark Walsh 

033 997 0784 

 

Contact number not operational  

8. Portion 9 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Mhlungu 

Senzele 

Johnson 

Mhlungu Senzele 

082 371 8340 

Email: Senzelem@umpheme.co.za 

Telephonic – 11h00 on 17 April 2018 

The landowner indicated that he would be 

interested in the proposed program but would 

like to know which portions of his land will be 

affected. He requested that further information 

be emailed to him so that he clearly 

understands what is required of him.  

 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

Telephonic – 10h05 on 03 May 2018 

The land owner confirmed that he received the BID document and 

accompanying maps which we sent to him via email, and he 

apologised for not responding to the email.  

 

He indicated he is very interested in the stewardship program and 

gave assurance that we have his full cooperation as he believes 

it’s a good initiative. 

Portion 1 of 

Mount Shannon, 

1823/FS 

(Pietermaritzburg 

Dees office) 

mailto:Senzelem@umpheme.co.za
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

locality map of the proposed Smithfield Dam as 

well as offset target areas. 

9. Portion 12 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Mouton 

Jacobus 

Johannes 

Mouton Jacobus 

031 464 7801 

moutonkobus1@gmail.com  

 

 

Initial Email 03/05/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam as 

well as offset target areas. 

Telephonic – 11h00 on 3 May 2018 

Mr Mouton indicated that he is 100% in agreement and happy to 

enter a stewardship agreement as part of the Biodiversity Offset 

Program. 

10. Portion 27 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Ahir 

Ramdhani 

Sewraj 

Ahir Ramdhani 

082 725 7682 

Email: nirvanaahir25@gmail.com  

Telephonic – 15h55 on 18 April 2018 

Was aware of the Smithfield dam but indicated 

there is no wetlands on his property. Very soft 

spoken so consultant struggled to hear him. 

They agreed to look through the 

documentation via email and to respond 

accordingly. 

 

Initial Email 18/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Smithfield offset target areas. 

Email received on 24 April 2018  

Landowner expressed interest in future engagement.  

11.  Portion 11 Of 

Virginia, 1823/FS 

(Pietermaritzburg 

Deeds Office) 

Watt Lorraine Lorraine Watt  

082 452 8934 

Email: norcor@telkomsa.net  

Telephonic – 16h30 on 18 April 2018 

Was not aware of the Smithfield dam. She 

queried the location as she stated it is quite a 

flat area. She indicated she would be 

interested to receive additional information and 

Follow-up email sent to landowner on 2 May 2018  

Request for comment on email and any concerns.  

 

Telephonic- 14h00 on 3 May 2018 

Ms Lorraine indicated that she had received all the documentation 

but wanted her husband to review it before responding.  She 

mailto:moutonkobus1@gmail.com
mailto:nirvanaahir25@gmail.com
mailto:norcor@telkomsa.net
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

would send through details of any other 

neighbours should she think of anyone.  

 

Initial Email 18/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Smithfield offset target areas. 

wasn’t entirely sure of what was required of them or if they could 

be of service as their property is small (43 hectares) and they do 

not have any wetlands/ natural grassland areas. The farm is not 

their permanent residence and is more of a ‘hobby’ with few 

livestock and some vegetable growing. She indicated she would 

be interested in attending a meeting to find out more.  

  Barbara 

Bullock 

Barbara Bullock 

084 352 9864 

 

Telephonic – 16h00 on 3 May 2018 

Service unavailable, however, consultant will 

keep trying to get in contact with this land 

owner 

 

 

12.  NRF Green 

Economy 

post-doctoral 

fellow 

Dr Lize van der Merwe 

082 650 9814 

Email: lizejoubert@gmail.com  

 

Received our details from Caroline McKerrow. Email on 23 April 2018, following key issues highlighted: 

➢ At the moment it appears to be an “all win” for land owners 
that become involved, no information on the landowners 
responsibilities should they decide to become stewards. 

➢ Requested more information on the legal framework within 
which this stewardship would fall. 

➢ SAS responded on 24 April 2018 and requested a telephonic 
discussion and provided a list of discussion points per below: 

See below some information requests and the discussion points: 

      

   Information requests 

➢ A contact number for Nicky Brighton so SAS can explain 
what is being done. SAS is avoiding cold call emails without 
a telephonic introduction first; 

➢ A contact number and email address for Christeen and 
Philip Grant as their input could add a lot of value with the 
process; 

mailto:lizejoubert@gmail.com
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

➢ Any other persons that may be keen as SAS has a huge 
task of finding enough land to undertake this offset and are 
struggling to get contact details of potentially willing people.  

 

Email on 24 April 2018, following key issues highlighted: 

➢ Indicated that this is a very well-informed community in 
Boston area. 

➢ The community already understand how to burn their lends 
correctly. 

➢ The community already understand grazing cycling. The 
problem of uncontrolled grazing comes from the neighbouring 
rural community (e.g. iMpendle).  

➢ The main alien and invasive plant in the area is the American 
bramble. This species can be controlled with herbicides, but 
treatment is only effective during a very small window of 
opportunity - when it flowers in spring. 

➢ Enquired about the capacity within the DWS to deliver on the 
promised benefits to the landowners. Worst case is the 
community will be bound by stewardship agreements but do 
not get the benefits as the DWS do not have the capacity to 
assist. 

➢ Enquired about land claims and if the stewardship could help 
safe guard properties against land claims? This could be a 
real benefit to land owners. 

➢ Enquired about the compatibility of stewardship agreements 
with the potential loss of land from private ownership (I.e. 
when private land is transferred to a community). Asked if 
there is a way to secure private ownership. 

➢ Transferral of stewardship agreements if land is sold? 
➢ Indicated that she feels any stewardship programme is domed 

for failure if if the rural neighbouring communities are not 
engaged with. There needs to be a measurable change in the 
wat rural communities deal with cattle. Recommended a 
Grazing Education School.  

➢ SAS responded telephonically on 25 April 2018 at 08:30 
am. 
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Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

Discussion points for telephonic conversation held on 25 

April 2018 

1. How farms/farm portions were targeted. 
2. Good practice by landowners reducing stress. 
3. Discussion on what value the DWS could bring as the Steward 

Partner - Especially 
a. Monitoring data; 
b. Alien Control (it is critical we understand these time 

constraints so it can be built it into the management plans 
for the Offset roll out plan); and 

c. Grazing School. 
4. Land claim issues and the way forward. 
5. DWS capacity and commitments and how things will be 

structured.  
 

Email sent 25 April 2018, following key issues highlighted: 

➢ Provided details for the Dargle conservancy. 
➢ Provided details for the individual who has been working with 

the Blue Swallow monitoring. 
➢ Provided details for Ezemvelo Wildlife Trust, KZN Wildlife 

trust and Department of Rural and Agricultural Development. 
➢ Mentioned that a fish species previously thought to be extinct 

was found in the area of the dam and is believed to benefit 
from dams as it impedes the movement of known predator fish 
species.  

 

Email sent 26 April 2018, following key issues highlighted: 

Suggested that as a benefit to the landowners entering the 

stewardship, the following might be considered: 

➢ Trade 1: Electricity exemption from ESKOM to landowners. 
Landowners currently pay a fixed amount of ~R2500 per 
month for line rental / maintenance of powerlines. Then, their 
actual usage is added on top of that (another R500, 
depending on usage rate). A real benefit to landowners 
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Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

agreeing to land stewardship could be that they are exempted 
from this fixed amount (R2500) as long as the stewardship 
agreement stands. This would mean that they pay for their 
electricity usage at rates that are in line / similar / 
representative of electricity rates in the rest of the country. 

➢  Trade 2: Stewardship from farmers to DWS. 
➢  Trade 3: Electricity generation from DWS to ESKOM, with 

hydro-power. Because the Smithfield dam is at a greater 
elevation than the Balancing Dam at Bainesfield, this can 
perhaps work. 

➢ SAS responded indicating this will all be captured and 
recommended to the client.  

 

Table N2: Summary of landowner details and correspondence log for landowners in Smithfield 2 

 Property Description Owner Contact Details Comments 

Smithfield Offset Land Parcel 2 – SECOND TARGET AREA 

1. Portion 2 Of Waterton, 1352/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required In the meeting between NEMAI Consulting, the DWS and the 
Department of Rural Development and Land Redistribution 
(DRDLR), Ms. Z. Molefe stated that in the spirit of 
intergovernmental relations, the DRDLR is willing to let 
biodiversity offsets be considered on land administered by this 
Department. She indicated that a formal response in this regard 
would be forthcoming from the DRDLR once the information had 
been received.  
 

A further Meeting has been scheduled for 23 May 2018. 

2. Waterton, 1352/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

3. Portion 3 of Nooitgedacht, 

1026/FS (Pietermaritzburg Deeds 

Office) 

Ngcobo Mazonjani Alpheus Contact details not required 

4. Portion 1 Of Waterton, 1352/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

5. Portion 3 Of Gunzenhausen, 

6223/FT (Pietermaritzburg Deeds 

Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 
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6. Portion 5 Of Gunzenhausen, 

6223/FT (Pietermaritzburg Deeds 

Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

7. Portion 1 Of Gunzenhausen, 

6223/FT (Pietermaritzburg Deeds 

Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

Portion 6 Of Gunzenhausen, 

6223/FT (Pietermaritzburg Deeds 

Office) 

8. Portion 4 Of Moor, 1997/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

9. Portion 1 Of Moor, 1997/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

10. Portion 4 Of Furth, 1995/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

11. Furth, 1995/Ft (Pietermaritzburg 

Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 

12. Gunzenhausen, 6223/FT 

(Pietermaritzburg Deeds Office) 

Department of Rural Development 

and Land Redistribution 

Contact details not required 
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Figure N4: Identified wetland target areas within Smithfield target recipient site 3. 
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Table N3: Summary of landowner details and correspondence log for landowners in Smithfield 3 

 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

 Smithfield Offset Land parcel 3 – LEAST PREFERRED OPTION  

1. Runnymeade, 

15577/FS 

(Pietermaritzburg 

Deeds Office) 

Ivanhoe Farming 

Co Pty Ltd 

Manager: John Campbell 

082 415 2708 

Email: Ivanhoe-dargle@vodamail.co.za  

Telephonic – 16h10 on 18 April 2018 

Has already put 800 ha of his property into a 

stewardship from the Ezemvelo development 

and therefore most of this land is already 

protected as it was joined with an adjacent 

reserve, however, he mentioned there is 

additional property that could be utilised for 

this project. He indicated he would provide 

additional landowner details for others via 

email.  

 

Initial Email 18/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and identified potential wetlands within 

Smithfield 3. 

Follow-up email sent to landowner on 2 May 

2018  

Request for comment on email and any 

concerns.  

 

Telephonic – 15h45 on 3 May 2018 

Mr Campbell acknowledged receipt of the 

documentation and stated he is interested. He 

requested that he be notified of the upcoming 

meeting. He further indicated that his 

neighbours are mainly communcal area and 

therefore cannot think of any other farmers who 

may be interested in such a venture.  

Lot D 2, 5425/FS 

(Pietermaritzburg 

Deeds Office) & 

others 

2.  Portion 1 Of Welton, 

2108/FS 

(Pietermaritzburg 

Deeds Office) 

Glen Douglas 

Martin 

Douglas Martin  

011 708 6449, 079 037 4075 

Email: douglas.glen@standardbank.co.za  

 

Telephonic – 15h10 on 17 April 2018 

Indicated he was not aware of the Smithfield 

dam. Requested a map and additional 

background information be sent to him. He 

indicated he would be open and willing for 

further discussions regarding stewardship.  

 

Email received on 24 April 2018  

Landowner expressed interest in future 

engagement. 

mailto:Ivanhoe-dargle@vodamail.co.za
mailto:douglas.glen@standardbank.co.za
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Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and identified potential wetlands within 

Smithfield 3. 

3. Portion 1 Of 

Inhluzani Mount, 

5303/FS 

(Pietermaritzburg 

Deeds Office) 

Francis Simon 

John 

Simon Francis  

083 255 4852 

Email: SJFhome@gmail.com  

Telephonic – 15h30 on 17 April 2018 

Indicated he would like additional information 

on the proposed protection and planning 

around the offsets and how this would be 

addressed. He stated that he would provide us 

with contact details for Rainbow Lakes (Pty) 

Ltd and indicated that he would be keen to 

enter into a stewardship but buy-in from 

downstream properties would be required. 

 

Email 17/04/17: Email was sent including the 

BID document as well as a locality map of the 

proposed Smithfield Dam. 

Follow-up email sent to landowner on 2 May 

2018  

Request for comment on email and any 

concerns.  

 

Email received on 2 May 2018 

Indicated he did receive our information and 

that he was interested but wished to discuss 

further with Ivanhoe Farming as well as 

Rainbow lakes. Details were provided for Dr 

O’Connor from Rainbow Lakes.  

4.  Rainbow Lakes David O’ Connor 

0742398165 

Email: doconnor68@gmail.com  

 

Telephonic- 16h00 on 3 May 2018 

Mr O’ Connor indicated he is one of 12 board 

members who handle the Rainbow Lakes 

farms. He stated that they have a fairly large 

property which is utilised for trout farming as 

well as some grass for bailing. He stated that 

Telephonic – 16H00 on 3 May 2018 

Mr O’ Connor expressed interest in further 

engagement and stated he would pass the 

information on to all other stakeholders at 

Rainbow Lakes. A member will definitely attend 

the meeting to be held in the near future.  

mailto:SJFhome@gmail.com
mailto:doconnor68@gmail.com
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Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

the site has two large dams, both with 

substantial wetland habitat below/above.  

 

Initial Email 03/05/18: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam. 

5. Portion 6 Of 

Inhluzani Mount, 

5303/FS 

(Pietermaritzburg 

Deeds Office) 

Comrie Robert 

Cecil Marshall 

(ID  

5703085081085) 

Cecil Marshall 

032 230 5163, 072 206 9250 

 

No answer – call again later (goes straight 

to voicemail) 

 

Other recommended stakeholders 

5.  uMgeni Plateau 

Nature reserve 

Conservation Outcomes 

Steve Mckean 

082 722 1193 

Email: steve@conservation-outcomes.org  

Web: www.conservation-outcomes.org 

 

Kevin McCann 

Email: kevin@conservation-outcomes.org 

 

Greg Martindale 

Email: greg@conservation-outcomes.org 

Telephonic – 11h20 on 18 April 2018 

Indicated he had spoken with Stephen already 

but had not received any information by email. 

He requested this information as he will be 

unavailable from tomorrow for the next week.  

 

Email 18/04/17: Email was sent including the 

BID document as well as a locality map of the 

proposed Smithfield Dam and Smithfield offset 

target areas. 

Various email correspondence – 18 April 

2018 

Works for a company called conservation 

outcomes who specialise in dealing with 

protected area expansion with stewardships 

being the key mechanism. Have extensive 

experience in implementing offsets, with 

Spring Grove Dam being a key project the 

assisted with.  

 

Would be happy to engage further with the 

DWS and assist in implementation of the 

required offset. 

mailto:steve@conservation-outcomes.org
http://www.conservation-outcomes.org/
mailto:kevin@conservation-outcomes.org
mailto:greg@conservation-outcomes.org
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Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

 

6.  Dargle 

Conservancy. 

Nikki Brighton 

Email: 

Chairman@dargleconservancy.org.za  

Chairperson of the conservancy. This 

conservancy is well connected with some of 

the other conservation movements (e.g. 

Mphophomeni environmental education). 

Dargle have demonstrated effectiveness in 

collaborating with other organisations.  

 

Email 25/04/17: Email was sent including the 

BID document as well as a locality map of the 

proposed Smithfield Dam and Smithfield offset 

target areas. 

No response as of yet and no contact number 

available for telephonic follow-up. 

 

mailto:Chairman@dargleconservancy.org.za
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Figure N5: Identified biodiversity target areas within Baynesfield Land Parcel 
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Figure N6: Identified wetland target areas within Baynesfield target recipient site. 
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Table N3: Summary of landowner details and correspondence log for landowners in Baynesfield Land Parcel 

 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

Baynesfield Offset Land Parcel 

1. Portion 15 Of Kruys 

Fontein & 

Weltevreden, 826/FT 

(Pietermaritzburg 

Deeds Office) 

Osgodsby Trust-

Trustees 

Owner: Ashley McKenzie 

Manager: Gordon Strachan 

072 498 8666 

Email: gord.strachan@gmail.com  

Telephonic – 15h45 on 18 April 2018 

Spoke to Gordon, the farm manager. He was 

aware of the requirements as had 

communicated with Amanda on site. 

Requested that the information be emailed, 

and he would communicate with the 

landowner. He stated that they do already look 

after the wetlands they have on site but would 

be open to further communications.  

 

Initial Email 18/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Baynesfield target areas. 

Follow-up email sent on 26 April 2018  

Request for comment on email and any 

concerns. No response received. 

 

Telephonic – 16h30 on 3 May 2018 

Mr. G Strachan indicated that he has not yet 

had feedback from the landowner as they have 

been away. Indicated he is interested to attend 

the meeting to get further details.  

2. Portion 12 Of Kruys 

Fontein & 

Weltevreden, 826/FT 

(Pietermaritzburg 

Deeds Office) 

Mkhuzane 

Communal 

Property Trust 

Mondi  

Knighty – 072 614 2652 / Dwayne Marx 

(Idube Forestry) 082 878 0126 or Mr Obet 

082 695 8720 

 

Email sent on 24 April 2018  

Indicated that they are definitely interested 

and would also assist where possible on 

property owned by Mondi within the proposed 

offset area. 

Email recieved 25 April 2018  

In an email from Mr Patrick Belebese, and in a 

subsequent telephonic conversation, indicated 

that Mondi are definitely interested and would 

also assist where possible in areas where the 

Mondi land holdings lie. 

 

Note from Lize van der Merwe – Mondi is 

starting a project about grazing and community 

mailto:gord.strachan@gmail.com
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

cattle in the Greytown area in collaboration with 

another organisation which could be useful in 

grassland management and offsetting.  

3. Portion 17 Of Kruys 

Fontein & 

Weltevreden, 826/FT 

(Pietermaritzburg 

Deeds Office) 

Eric Lewis 

Family Trust-

Trustees 

Eric Lewis 

082 511 3700  

Email: admin@lewisfarming.co.za  

Telephonic – 11h45 on 17 April 2018 

Spoke to Amanda Mileson on site. He has 

steep areas, and not sure if his property is 

suitable for additional offsetting since the 

proposed Langa Balancing Dam will be within 

his property. Indicated that Baynesfield is next 

door which will likely have better biodiversity 

opportunities, but he would be open to further 

discussions. Property currently utilised for 

mixed use farming, including some crops as 

well as cattle.  

 

Email 17/04/17: Email was sent including the 

BID document as well as a locality map of the 

proposed Smithfield Dam and Baynesfield 

target areas. 

Email response received 25 April 2018 

Indicated that he would only be interested to 

assist if he could get water rights for irrigation 

in exchange. 

4. Portion 12 Of 

Nooitgedacht, 

903/FT 

(Pietermaritzburg 

Deeds Office) 

Joseph Baynes 

Estate Board of 

Administration 

Managing Director: Myles van Deventer 

082 849 1568 

Meeting – 6 December 2017 

A meeting was held with Mr. M van Deventer 

as well as Mr. D. Henning from NEMAI 

Consulting, Mr. S. Van Staden from Scientific 

Aquatic Services, and Mr. Kobus Bester fo the 

DWS.  

M. van Deventer noted that their Board had 
found the Stewardship Programme to be too 
draconian. Mr. M. van Deventer reiterated that 
offsets cannot affect grazing. He indicated that 
the Estate employs a high impact grazing 
strategy. He stated that if there is no hindrance 
to grazing then offsets for wetlands and 
terrestrial biodiversity can be considered on 
Baynesfield Estate. He noted that they will not 
farm within wetlands and the grasslands on the 

mailto:admin@lewisfarming.co.za


SAS 217174 December 2019

 

 
330 

 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

 

In the meeting the project was re-explained 

and the need for a biodiversity offset 

presented along with the basic concepts 

around the offset.  

Estate in any case, and they can thus commit 
to offsets. He further stated that there is also a 
hunting concession on the farm, which will 
need to be taken into consideration.  

5. Portion 5 Of Kruys 

Fontein & 

Weltevreden, 826/FT 

(Pietermaritzburg 

Deeds Office) 

Anthony Herbert 

Morris 

Antony Morris  

Owner: 033 212 3270, 083 599 8212 

 Email: carolinemorris2017@gmail.com 

 

Telephonic – 12h00 on 17 April 2018 

Fully aware of the Smithfield Dam and happy 

to be involved with conservation initiatives, he 

is just unsure how viable his property would be 

to the offset as he has only one wetland linked 

to his dams. No CBA/grassland area left as it 

has all been converted to pastures and arable 

land. Made mention that Mondi next door to 

him has a large wetland.  He provided 

additional contact numbers as listed below. 

 

Email 17/04/17: Email was sent including the 

BID document as well as a locality map of the 

proposed Smithfield Dam and Baynesfield 

target areas. 

Follow-up email sent on 2 May 2018  

Request for comment on email and any 

concerns.  

 

Landowner indicated that does not feel his 

property would be of value to the offset 

programme as he has no wetland habitat or 

CBA areas. 

6. Portion 41 & 42 

Weltevreden and 

Kruysfontein (stands 

to be corrected) 

Cottonwood 

Family Trust 

Claus Coulthard 

082 695 8720 

Email: cottonwood@absamail.co.za  

Telephonic – 14h50 on 17 April 

Aware of the Smithfield dam and the proposed 

Balancing Dams within the area. Happy to 

enter into discussions going forward about 

Follow-up email sent on 2 May 2018  

Request for comment on email and any 

concerns.  

 

mailto:carolinemorris2017@gmail.com
mailto:cottonwood@absamail.co.za
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 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

potential stewardship agreements for 

wetlands on his property. 

 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Baynesfield target areas. 

Landowner indicated he is happy to have 

further discussions about the stewardship. 

7. Woodlands farm (we 

can email liaise if this 

is not correct). 

 

 

 Graham Wilson 

082 945 7352 

Email: pen2806@hotmail.com  

Telephonic – 12h15 on 17 April 2018 

Open and willing to further discussions. Was 

aware of the Smithfield dam but not the Offset 

requirements. Will send through the BID 

document for background context and he has 

expressed interest in attending a meeting to 

discuss further. Has already had engagement 

with Working of Water which has started 

clearing aliens in the surrounding area. 

Requested a copy of the BID document.  

 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Baynesfield target areas. 

Follow-up email sent on 2 May 2018  

Request for comment on email and any 

concerns. 

 

Telephonic – 08h30 on 4 May 2018 

 Enquired as to why we were engaging with 

landowners so far from the Smithsfield dam. 

Consultant indicated that due to the large area 

required for the offsetting a broader area was 

being investigated, however, his area was 

focused on offsetting for the Balancing Dams. 

Mr. Wilson indicated he is very keen to leanr 

more and discuss a future stewardship. He 

requested to be informed about any upcoming 

meetings.  

8. Brooklyn and Altyn 

farms  

Altyn – Bruce 

family trust  

 

David Bruce 

083 984 7207 

Email: d-bruce@iafrika.com  

Telephonic – 12h45 on 17 April 2018 

Open and willing to find out more about the 

potential stewardship. Requested the BID 

Follow-up email sent on 2 May 2018  

Request for comment on email and any 

concerns.  

mailto:pen2806@hotmail.com
mailto:d-bruce@iafrika.com


SAS 217174 December 2019

 

 
332 

 Property 

Description 

Name/Owner Contact Details Comments Follow-up comments/questions 

Brooklyn and 

Altyn farms (Pty) 

Ltd  

document. Suggested it may be worthwhile to 

hold a meeting at the clubhouse for all the 

landowners to attend and get a better 

understanding of what is required.  

 

Initial Email 17/04/17: Email was sent 

including the BID document as well as a 

locality map of the proposed Smithfield Dam 

and Baynesfield target areas. 

 

Landonwer to be informaed about the 

proposed meeting as he wishes to get a better 

understanding of the requirements of the offset 

programme. 

9. REM/847 of 

Meyershoek FT 

Joseph Baynes 

Timber Trust 

Joseph Bluett Kennedy 

033 251 0171 

 

Managing Director: Myles van Deventer 

082 849 1568 

 

Meeting – 6 December 2017 

A meeting was held with Mr. M van Deventer 

as well as Mr. D. Henning from NEMAI 

Consulting, Mr. S. Van Staden from Scientific 

Aquatic Services, and Mr. Kobus Bester fo the 

DWS.  

 

In the meeting the project was re-explained 

and the need for a biodiversity offset 

presented along with the basic concepts 

around the offset.  

M. van Deventer noted that their Board had 

found the Stewardship Programme to be too 

draconian. Mr. M. van Deventer reiterated that 

offsets cannot affect grazing. He indicated that 

the Estate employs a high impact grazing 

strategy. He stated that if there is no hindrance 

to grazing then offsets for wetlands and 

terrestrial biodiversity can be considered on 

Baynesfield Estate. He noted that they will not 

farm within wetlands and the grasslands on the 

Estate in any case, and they can thus commit 

to offsets. He further stated that there is also a 

hunting concession on the farm, which will 

need to be taken into consideration.  
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3 MAIN ISSUES AND CONCERNS IDENTIFIED 

The following main concerns were identified by the relevant stakeholders: 

 

➢ Suitable legal framework and how this will relate to future selling of properties or 

landowners wishing to withdraw from the stewardship programme.  

➢ The Deparmtent of Water and Sanitation’s capacity to follow through with commitments 

made during the stewardship agreements. 

➢ Limited time period during which the Alien and Invasive plant American Bramble 

(Rubus cuneifolius) can be treated and the capacity to treat the plants during this 

timeframe. 

➢ Due to the considerable growth of the rural communities, including increased livestock, 

education and co-operation from the surrounding rural communities is imperative with 

regards to sustainable grazing habits for their cattle.  

➢ Other suitable benefits for the landowners other than grazing and alien clearing.  

 

4 NEXT STEPS IN THE PROCESS 

The following key meetings have been scheduled in order to further engage with landowners 

as well as relevant Departments and Traditional Councils: 

 

 Date Venue Meeting Attendees 

1. 23 May 2018 

(Morning) 

TBC Department of Rural Development and Land Reform (DRDLR). 

Biodiversity Offset Study to be presented and determine what is needed 

to obtain their buy-in in terms of the offsets on state-owned land. 

2. 23 May 2018 

(afternoon) 

TBC Combined meeting with the landowners to present the offset syudy and 

gain further inputs. 

3. 24 May 2018 

(Morning) 

TBC KwaBhidla Traditional Council – present R617 realignment options. 
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ADDENDUM 1 – BACKGROUND INFORMATION 

DOCUMENT 
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ADDENDUM 2 – EMAIL CORRESPONDENCE 
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Example of Email to Landowners 

 

Emails from Landowners and IAPS 
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ADDENDUM 3 – MINUTES OF MEETINGS WITH DRDLR 
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ADDENDUM 4 – RECORDAL OF MEETINGS WITH 

POTENTIAL OFFSET LOCALITY OWNERS 

The following points summarise the discussions and outcomes of the meeting at A on the 23rd 

of May at 2:00pm at the Boston Country club between the consultants and potential offset 

target site land owners.  

➢ In the meeting the need for the Smithfield and associated Balancing Dam was 

presented along with the findings of the Biodiversity and compensation initiative to 

date;  

➢ Several questions were raised considering how the offset initiatives were arrived at 

and how the roll out of the offset and compensating initiative would be rolled out; 

➢ Queries on alternatives besides supply management such as demand management 

were raised; 

➢ These questions were addressed as best possible; 

➢ The key outcomes of the meeting were that the land owners wanted to understand the 

benefits and the risks to them if they consent to the landowners. This was discussed 

and it was agreed that each landowner would receive a map of their property indicating 

the targeted wetlands and CBA’s for offsetting along with a presentation of information 

indicating the advantages and disadvantages of each landowner for partially hosting 

the offset.  
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REVISED BID DOCUMENT SENT TO LAND OWNERS 
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EXECUTIVE SUMMARY 

INTRODUCTION AND PURPOSE OF STUDY 

Enviro-Acoustic Research (EARES) was contracted by Nemai Consulting, who is the Environmental 

Impact Assessment (EIA) Consultant for the uMkhomazi Water Project Phase 1 (uWMP-1), to 

determine the potential noise impact on the surrounding environment due to the proposed 

development of the uMWP-1. This is a review of an alternative option, where the balancing dams were 

removed with the implementation of spoil deposit sites. This report is a stand-alone document, with 

the alternative with the balancing dams assessed in report NEMAI-UWP/ENIA/201801-Rev 2, dated 

May 2018. 

 This Report describes ambient sound levels in the area, potential worst-case noise rating levels and 

the potential noise impacts that the uMWP-1 project may have on the surrounding sound 

environment, highlighting the methods used, potential issues identified, findings and 

recommendations. 

This Study considered local regulations and both local and international guidelines, using the Terms of 

Reference (ToR) as proposed by SANS 10328:2008 to allow for a comprehensive Environmental Noise 

Impact Assessment Report. 

PROJECT DESCRIPTION 

The Department of Water and Sanitation (DWS) and Umgeni Water (UW) are investigating the transfer 

of water from the undeveloped uMkhomazi River to the existing Integrated Mgeni Water Supply 

System (WSS). This is because current water resources of the Integrated Mgeni Water Supply System 

(WSS) in KwaZulu-Natal (KZN) are insufficient to meet the long-term water requirements of the system. 

The uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of water from the 

undeveloped uMkhomazi River to the existing Mgeni system. This transfer scheme is deemed to be the 

most viable option to provide a large volume of water to fulfil the long-term water requirements of 

the Mgeni system.  

The uMWP-1 consists of both Raw Water and Potable Water components which are being undertaken 

by the Department of Water and Sanitation (DWS) and Umgeni Water, respectively. Nemai Consulting 

was appointed as the independent Environmental Assessment Practitioner (EAP) to undertake the 

Environmental Impact Assessment (EIA) for both components of the uMWP-1.  

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former Department of 

Environmental Affairs (DEA), which is now known as the Department of Environment, Forestry and 

Fisheries (DEFF), on 10 November 2016. A letter (dated 13 February 2017) was received from DEA 

which rejected the Final EIA Report for uMWP-1 Raw Water and requested additional information. A 

first version of an Addendum to the Final EIA Report was compiled in July 2018, which aimed to provide 

the additional information requested by DEA, to allow for the decision-making process to be completed 

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

Due to the substantive nature of the comments received from the authorities and Interested and 

Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to identify an 

alternative project layout in light of the potential risks posed to Blue Swallows, which is a critically 
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endangered species. The alternative layout excludes the proposal balancing dam, which is the principal 

source of significant impacts to Blue Swallows (critically endangered species).  

The change in the layout caused by the possible discarding of the balancing dam necessitated the 

following additional changes: 

 Inclusion of new spoil sites to dispose of large volumes of excavated material that will be 

produced during the tunnel boring exercise, which could no longer be used in the construction 

of the dam wall of the balancing dam; 

 Changes to the corridors of the tunnel and raw water pipeline; and 

 Identification of access roads to the above new project components.  

BASELINE ASSESSMENT 

The existing soundscape was assessed by means of an audible judgement and sound measurements 

during a site visit in January 2018 that consisted of a number of 10 minute measurements. 

The measurements indicated a complex sound environment, and while wind did influence the ambient 

sound levels at times, the site indicate the high potential to be quiet (locations away from houses and 

communities).  Measurement locations close to the houses and communities indicated higher ambient 

sound levels, mainly due to typical noises associated with residential dwellings (voices, domestic 

animals, mechanical noise and other anthropogenic sounds). 

NOISE IMPACT FINDINGS AND MITIGATION MEASURES 

This Noise Impact Assessment used the noise emission characteristics of typical construction 

equipment that may be expected at such a project, taking a precautionary approach to considering the 

worst-case scenarios.  This Study considers a scenario where development takes place at the locations 

proposed for infrastructure and where construction activities may take place. 

Conceptual noise propagation models were developed for various scenarios as described in this 

Report.  The resulting output of the model highlights a potential for a noise impact of medium 

significance due to construction activities of the tunnel adit as well as the western ventilation shaft. 

While there is a risk of a noise impact this impact can be mitigated and reduced with the magnitude of 

the reduction depending on the options selected, as well as how the activities are managed.  

The proposed project (the uMWP-1) will not introduce potential fatal flaws in terms of acoustics.  With 

the selection of the required mitigation options, anticipated noise levels can be managed. 

NEED AND DESIRABILITY OF PROJECT – INCLUDING PROJECT ALTERNATIVES 

The additional activities (worst-case evaluated) will raise the noise levels due to construction activities.  

The changes in ambient sound levels could be of medium significance at night and the closest receptors 

may find the noises disturbing and unacceptable.  Management and mitigation are available to reduce 

the significance of the noise impact, but the construction activities will be audible and the closest 

receptors may still find it disturbing. 

The construction activities will create employment and secondary business opportunities.  The uMWP-

1 project will generate a financial benefit on a regional to national scale by ensuring adequate water 

to the Pietermaritzburg area in the future. 
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RECOMMENDATIONS 

It is recommended that: 

 that the Contractor include an Environmental Awareness Component in their Safety and 

Health Induction, which should include a sound and noise facet to create awareness 

amongst all employees and sub-contractors in terms of the potential noise risks that 

activities (especially night-time activities) could pose to the surrounding environment; 

 It is recommended that the developer identify NSD living within 200m from access roads 

to be used at night for construction activities. The noise levels can be managed by 

minimising all night-time hauling activities (using heavy vehicles) that must drive past 

these NSD; 

 Convene meetings with the affected communities and other stakeholders to discuss the 

anticipated noise levels as well as to identify viable mitigation measures;  

 Plan for the use the available to construct berms to assist serve as acoustical screens, 

where possible, between the construction activities and surrounding noise-sensitive 

receptors to break the line of sight as soon as possible.  These berms should ideally be 

constructed during the daytime using minimal construction equipment.  f these berms are 

correctly constructed, they can significantly reduce the noise impacts on the surrounding 

receptors;  

 The use the smaller and less noisier equipment when operating near receptors; 

 Where possible, that construction activities only take place during the daytime when work 

take place closer than 600 m from potential noise-sensitive receptors;  

 During night-time construction activities, the operations should not be closer than 600 m 

from any receptors in order to prevent noise levels exceeding 45 dBA at the receptors.  

The specific use of acoustic screens (soil or spoil pile berms or even temporary screens) 

between receptors and construction activities (receptors closer than 600 m from the 

construction activities) are recommended to reduce noise levels. 

 Ensure that no night-time construction activities take place closer than 1,500 m from any 

active Blue Swallow nesting sites.  If acoustic screens are developed (constructed) 

between the Blue Swallow nesting sites and the construction activities, then the noise 

levels will be less, but if night-time activities are planned this must be confirmed with 

noise measurements or noise propagation modelling. 

 Ensure that all equipment is well maintained and fitted with the correct and appropriate 

noise abatement measures. 

 Transporting of equipment and material to take place during daytime periods where 

possible. 

CONCLUSIONS  

It is concluded that: 
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 There is a risk of medium significance noise impacts (tunnel adit, western ventilation shafts 

construction activities as well as night-time hauling using heavy vehicles), which can be 

mitigated and reduced with the magnitude of the reduction depending on the selected options 

(technical and management options selected to manage noise levels) as well as the way in 

which construction and other activities are managed; 

 The uMWP-1 will not introduce any potential fatal flaws in terms of acoustics; and 

 With the selection of the required mitigation options, projected noise levels can be managed 

and Environmental Authorization can be granted. 

Considering the potential significance of the noise impact for this project alternative, compared with 

the project alternative with the balancing dams (report NEMAI-UWP/ENIA/201801-Rev 2, dated May 

2018), there is a slight preference for the project without balancing dams (this assessment report). This 

is because the blue swallow habitat area that may be influenced (due to increased noises) when the 

project does not make use of balancing dams is slightly less than with the project using balancing dams.   
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CONTENTS OF THE SPECIALIST REPORT – CHECKLISTS 

Contents of this Report in terms of Regulation GNR 982 of 2014, 

Appendix 6 

Cross-reference in this Report 

(a) details of— the specialist who prepared the report; and the expertise of 

that specialist to compile a specialist report including a curriculum vitae; 

Section 12 

(b) a declaration that the specialist is independent in a form as may be 

specified by the competent authority; 

Section 13 

 

(c) an indication of the scope of, and the purpose for which, the report was 

prepared; 

Section 1.1 

(d) the date and season of the site investigation and the relevance of the 

season to the outcome of the assessment; 

Sections 3.1 & 3.3 

(e) a description of the methodology adopted in preparing the report or 

carrying out the specialised process; 

Section 1.5 

(f) the specific identified sensitivity of the site related to the activity and its 

associated structures and infrastructure; 

Section 3.3  

(g) an identification of any areas to be avoided, including buffers; Not relevant and required.  

Noise contours modelled and 

illustrated in Sections 7.1 & 7.3.   

 

(h) a map superimposing the activity including the associated structures and 

infrastructure on the environmental sensitivities of the site including areas 

to be avoided, including buffers; 

(i) a description of any assumptions made and any uncertainties or gaps in 

knowledge; 

Section 6 

(j) a description of the findings and potential implications of such findings on 

the impact of the proposed activity, including identified alternatives on the 

environment; 

Sections 7 & 8 

(k) any mitigation measures for inclusion in the Environmental Management 

Programme (EMPr);. 

Sections 9.4.2 

(l) any conditions for inclusion in the Environmental Authorisation; Sections 9.4.1 

(m) any monitoring requirements for inclusion in the EMPr or Environmental 

Authorisation;  

Section 10 

(n) a reasoned opinion—  

i) as to whether the proposed activity or portions thereof should be 

authorised, and  

ii) if the opinion is that the proposed activity or portions thereof should 

be authorised, any avoidance, management and mitigation measures 

that should be included in the EMPr or Environmental Authorization, 

and where applicable, the closure plan; 

i) Section 11 

ii) Sections  9.1 & 9.2  

(o) a summary and copies of any comments received during any consultation 

process and where applicable all responses thereto; and  

No comments received  

 

(p) any other information requested by the competent authority  Nothing requested 
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Contents of this Report in terms of Regulation GNR 982 of 2014, Appendix 

3 - Environmental Impact Assessment Process 

Cross-reference in this Report 

Describe any policies or legislation relevant to your field that the applicant 

will need to comply with.   

Section 2, specifically 2.2.1 

Comment on need/desirability of the proposal in terms your field and in 

terms of the proposal’s location.  

Executive Summary   

Determine the-- 

(i) nature, significance, consequence, extent, duration and probability of 

the impacts occurring to inform identified preferred alternatives; and 

(ii) degree to which these impacts-  

(aa) can be reversed; 

(bb) may cause irreplaceable loss of resources, and 

(cc) can be avoided, managed or mitigated; 

Sections 8.1, 8.2 & 8.3  

Determine what the most ideal location within the site for the activity is in 

terms of your field. 

Not relevant, the location is 

determined by the location of 

the mineral resource 

Identify suitable measures to avoid, manage or mitigate identified impacts. (i) planning, design and pre-

construction; 

Section 8.1 

(iii) construction; 

Section 8.1 

(iv) operation; 

Section 8.2 

(v) decommissioning, closure & 

rehabilitation. 

Section 8.3 

Identify residual risks that need to be managed and monitored. There will be no residual risks 

after closure. 

Include a concluding statement indicating a preferred alternative in terms 

of your field. 

No alternative available. 
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1 INTRODUCTION 

1.1 INTRODUCTION AND PURPOSE 

Enviro-Acoustic Research (EARES) was contracted by Nemai Consulting, who is the Environmental 

Impacts Assessment (EIA) Consultant for the uMkhomazi Water Project Phase 1 (uMWP-1), to 

determine the potential noise impact on the surrounding environment due to the proposed 

development of the uMWP-1.   

This Study also considers a scenario where development takes place at the locations proposed for 

infrastructure and where construction activities may take place.   

This Report describes ambient sound levels in the area, potential worst-case noise rating levels and the 

potential noise impacts that the uMWP-1 project may have on the surrounding sound environment, 

highlighting the methods used, potential issues identified, findings and recommendations.  This Report 

also specifically investigates the potential noise impact on the Blue Swallows breeding areas in the 

vicinity of the construction sites.  

This Study considered local regulations and both local and international guidelines, using the terms of 

reference as proposed by SANS 10328:2008 to allow for a comprehensive Environmental Noise Impact 

Assessment (ENIA).  

1.2 BRIEF PROJECT DESCRIPTION  

The Department of Water and Sanitation (DWS) and Umgeni Water (UW) are investigating the transfer 

of water from the undeveloped uMkhomazi River to the existing Integrated Mgeni Water Supply System 

(WSS). This is because current water resources of the Integrated Mgeni Water Supply System (WSS) in 

KwaZulu-Natal (KZN) are insufficient to meet the long-term water requirements of the system. The 

uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of water from the undeveloped 

uMkhomazi River to the existing Mgeni system. This transfer scheme is deemed to be the most viable 

option to provide a large volume of water to fulfil the long-term water requirements of the Mgeni 

system.  

 

The uMWP-1 consists of both Raw Water and Potable Water components which are being undertaken 

by the Department of Water and Sanitation (DWS) and Umgeni Water, respectively. Nemai Consulting 

was appointed as the independent Environmental Assessment Practitioner (EAP) to undertake the 

Environmental Impact Assessment (EIA) for both components of the uMWP-1.  

 

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former Department of 

Environmental Affairs (DEA), which is now known as the Department of Environment, Forestry and 

Fisheries (DEFF), on 10 November 2016. A letter (dated 13 February 2017) was received from DEA which 

rejected the Final EIA Report for uMWP-1 Raw Water and requested additional information. A first 

version of an Addendum to the Final EIA Report was compiled in July 2018, which aimed to provide the 
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additional information requested by DEA, to allow for the decision-making process to be completed in 

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

 

Due to the substantive nature of the comments received from the authorities and Interested and 

Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to identify an 

alternative project layout in light of the potential risks posed to Blue Swallows, which is a critically 

endangered species. The alternative layout excludes the proposal balancing dam, which is the principal 

source of significant impacts to Blue Swallows (critically endangered species).  

 

The change in the layout caused by the possible discarding of the balancing dam necessitated the 

following additional changes: 

 Inclusion of new spoil sites to dispose of large volumes of excavated material that will be 

produced during the tunnel boring exercise, which could no longer be used in the construction 

of the dam wall of the balancing dam; 

 Changes to the corridors of the tunnel and raw water pipeline; and 

 Identification of access roads to the above new project components.  

 
This report serves to assess the above changes to the layout for uMWP-1 Raw Water. Key, potential 

noise generating planned infrastructure includes the following: 

 Development of temporary and permanent access roads and the hauling of material using 

heavy vehicles; 

 Equipment and material delivery; 

 Development of construction facilities (housing, laydown areas, site offices, etc.); 

 Development of spoil sites; 

 Development of the raw water conveyance infrastructure, including: 

o Access box cuts/adits for the tunnel boring machine and necessary ventilation shafts. 

 

1.3 STUDY AREA 

The proposed project is located approximately 20 – 46 km south-west of Pietermaritzburg in KwaZulu-

Natal (KZN).  The study area is further described in terms of environmental components that may 

contribute or change the sound character in the area. 

1.3.1 Topography 

The Environmental Potential Atlas for South Africa (ENPAT)1 (1998) describes the topography as “Low 

mountains”  and “undulating hills and lowlands”.  The start and end of the uMWP-1 is situated at 

                                                           
1 Van Riet, W. Claassen, P. van Rensburg, J. van Viegen & L. du Plessis, “Environmental Potential Atlas for South Africa”, Pretoria, 1998. 
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approximately 900 meters above sea level (mamsl).  The topography of the local area is complex and 

natural features may assist in the attenuation of construction noises.  

1.3.2 Surrounding Land Use 

The main land uses in the vicinity of the uMWP-1 are agriculture and forestry, though there are a 

number of small communities living in the area.  Existing land use activities are not expected to change 

the ambient sound levels.  

1.3.3 Roads 

There are a number of smaller roads in the area, mainly used by the local communities.  These secondary 

roads generally do not carry sufficient traffic to warrant considering their contribution to the ambient 

soundscape (even though these roads to contribute to single events).  Noises from traffic however will 

not be considered in this report as the R617 are generally too far from the potential construction areas.  

1.3.4 Residential Areas 

The community of Ezibonvini are located close to a site identified for a potential tunnel ventilation shaft.  

1.3.5 Potential Sensitive Areas 

It was reported that there are Blue Swallow breeding sites in the vicinity of the proposed construction 

sites.  This species is classified as “Critically Endangered” due to destruction of its habitat at both its 

breeding and wintering sites.  

1.3.6 Other Industrial Activities 

Apart from daytime forestry activities, there are little other industrial activities that would impact on 

ambient sound levels in the area.  

1.3.7 Ground Conditions and Vegetation 

The area falls within the Grassland biome, though the natural veld has been significantly impacted due 

to agricultural and forestry activities.  The ground surface is sufficiently covered with vegetation to 

assume 50% hard ground conditions for modelling purposes.  It should be noted that this factor is only 

relevant for air-borne waves being reflected from the ground surface with certain frequencies slightly 

absorbed by the vegetation. 

1.3.8 Existing Ambient Sound Levels 

Onsite measurements and the existing soundscape are discussed in more detail in Section 3 below. 

 

1.4 POTENTIAL NOISE-SENSITIVE RECEPTORS AND NO-GO AREAS 

Potentially noise-sensitive receptors could be divided between human and faunal receptors, such as: 
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 Humans, mainly focussed at residential dwellings Noise-sensitive Developments (NSDs), 

especially at night when increased noises could impact on their quality of living.  Residential 

dwellings were identified using Google Earth® followed by a site visit to confirm the status 

of the identified dwellings, as well as 

 Faunal species, focussing especially on the Blue Swallow habitat and nesting sites in the 

area.  Nesting sites and the potential habitat areas were identified and confirmed by an 

Avifauna Specialist (Allen, 2018). 

These areas are indicated in Figure 1-1 below.  

1.5 TERMS OF REFERENCE 

A Noise Impact Assessment is required for the following reasons: 

 It is a controlled activity in terms of the National Environmental Management Act (Act 107 

of 1998) (NEMA) regulations and an ENIA is required, because: 

o It may cause a disturbing noise that is prohibited in terms of Section 18 (1) of 

Government Notice (GN) 579 of 2010, and 

 It is generally required by the local or district authority as part of the Environmental 

Authorization or planning approval in terms of Regulation 2 (d) of GN R154 of 1992. 

In addition, Appendix 6 of GN 326 of December 2014 (Government Gazette 38282), issued in terms of 

the NEMA (Act, No. 107 of 1998) also defines minimum information requirements for specialist reports.  

The document that addresses the issues concerning environmental noise in South Africa is SANS 

10103:2008, which was revised and brought in line with the guidelines of the World Health Organisation 

(WHO) during 2006 - 2008.  It provides the maximum average ambient noise levels during the day and 

night to which different types of developments indoors may be exposed. 

In addition, SANS 10328:2008 (Edition 2) specifies the methodology to assess the potential noise 

impacts on the environment due to a proposed activity that might impact on the environment.  

This standard also stipulates the minimum requirements to be investigated for EIA purposes.  These 

minimum requirements are the following: 

1. The purpose of the investigation; 

2. A brief description of the planned development, or the changes that are being considered; 

3. A brief description of the existing environment; 

4. The identification of the noise sources that may affect the particular development, together 

with their respective estimated Sound Pressure Levels or sound power levels (or both); 

5. The identified noise sources that were not taken into account and the reasons why they 

were not investigated; 

6. The identified NSDs and the estimated impact on them; 

7. Any assumptions made with regard to the estimated values used; 
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8. An explanation, either by a brief description or by reference, of the methods that were used 

to estimate the existing and predicted rating levels; 

9. The location of the measurement or calculation points, i.e. a description, sketch or map; 

10. Estimation of the environmental noise impact; 

11. Alternatives that were considered and the results of those that were investigated; 

12. A list of all the Interested and Affected Parties (I&APs) who submitted any comments with 

respect to the ENIA; 

13. A detailed summary of all the comments received from I&APs as well as the procedures and 

discussions followed to deal with them; 

14. Conclusions that were reached; 

15. Recommendations, i.e. if there could be a significant impact, or if more information is 

needed, a recommendation that an ENIA be undertaken; and 

16. If remedial measures will provide an acceptable solution, which would prevent a significant 

impact, these remedial measures should be outlined in detail and included in the final 

Record of Implementation Decisions (RID if the approval is obtained from the relevant 

authority.  If the remedial measures deteriorate after a certain time and a follow-up 

auditing and/or Maintenance Programme are instituted, the Maintenance Programme 

should be included in the final recommendations and accepted in the RID, if the approval is 

obtained from the relevant authority. 
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Figure 1-1:   Aerial image indicating potentially noise-sensitive areas – close to the spoil deposit sites and eastern ventilation shafts of the tunnel 
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Figure 1-2:   Aerial image indicating potentially noise-sensitive development – close to the varous construction activites  
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2 LEGAL CONTEXT, POLICIES AND GUIDELINES 

2.1 THE REPUBLIC OF SOUTH AFRICA CONSTITUTION (THE CONSTITUTION) 

The environmental rights contained in Section 24 of the Constitution (Act 108 of 1996) provide that 

everyone is entitled to an environment that is not harmful to his or her well-being.  In the context of 

noise, this requires a determination of what level of noise is harmful to well-being.  The general 

approach of the common law is to define an acceptable level of noise as that which the reasonable 

person can be expected to tolerate under the particular circumstances.  The subjectivity of this approach 

can be problematic, which has led to the development of noise standards, which are outlined in Sub 

Section 2.5 below. 

“Noise pollution” is specifically included in Part B of Schedule 5 of the Constitution, which means that 

noise pollution control is a local authority competence, provided that the local authority concerned has 

the capacity to carry out this function. 

2.2 THE ENVIRONMENT CONSERVATION ACT (ACT 73 OF 1989) 

The Environment Conservation Act (ECA) allows the Minister of Environmental Affairs and Tourism 

(“now the Ministry of Water and Environmental Affairs”) to make regulations regarding noise, among 

other concerns.  

2.2.1 Noise Control Regulations (GN R154 of 1992) 

In terms of Section 25 of the ECA, the National Noise Control Regulations (NCRs) (GN R154 in 

Government Gazette No. 13717 dated 10 January 1992) were promulgated.  The NCRs were revised 

under Government Notice Number R. 55 of 14 January 1994 to make it obligatory for all authorities to 

apply the regulations. 

Subsequently, in terms of Schedule 5 of the Constitution legislative responsibility for administering the 

noise control regulations was devolved to provincial and local authorities.  Provincial Noise Control 

Regulations exist in the Free State, Gauteng and Western Cape provinces, but not in KZN. 

The National Noise Control Regulations (GN R154 1992) define a: 

 "controlled area" as: 

a piece of land designated by a local authority where, in the case of-- 

c) industrial noise in the vicinity of an industry- 

i. the reading on an integrating impulse sound level meter, taken outdoors at the end of a period 

of 24 hours while such meter is in operation, exceeds 61 dBA, or 

ii. the calculated outdoor equivalent continuous "A"-weighted sound pressure level at a height 

of at least 1,2 m, but not more than 1,4 m, above the ground for a period of 24 hours, exceeds 

61 dBA; 

"disturbing noise" as: 

noise level which exceeds the zone sound level or, if no zone sound level has been designated, a 

noise level which exceeds the ambient sound level at the same measuring point by 7 dBA or more. 
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"zone sound level" as: 

a derived dBA value determined indirectly by means of a series of measurements, calculations or 

table readings and designated by a local authority for an area.  This is the same as the Rating Level 

as defined in SANS 10103. 

In addition: 

In terms of Regulation 2 -  

“A local authority may –  

(c):  if a noise emanating from a building, premises, vehicle, recreational vehicle or street is a 

disturbing noise or noise nuisance, or may in the opinion of the local authority concerned be a 

disturbing noise or noise nuisance, instruct in writing the person causing such noise or who is 

responsible therefor, or the owner or occupant of such building or premises from which or from 

where such noise emanates or may emanate, or all such persons, to discontinue or cause to be 

discontinued such noise, or to take steps to lower the level of the noise to a level conforming to the 

requirements of these Regulations within the period stipulated in the instruction: Provided that the 

provisions of this paragraph shall not apply in respect of a disturbing noise or noise nuisance caused 

by rail vehicles or aircraft which are not used as recreational vehicles; 

(d): before changes are made to existing facilities or existing uses of land or buildings, or before new 

buildings are erected, in writing require that noise impact assessments or tests are conducted to the 

satisfaction of that local authority by the owner, developer, tenant or occupant of the facilities, land 

or buildings or that, for the purposes of regulation 3(b) or (c), reports or certificates in relation to the 

noise impact to the satisfaction of that local authority are submitted by the owner, developer, tenant 

or occupant to the local authority on written demand”; 

In terms of Regulation 4 of the NCRs: 

“No person shall make, produce or cause a disturbing noise, or allow it to be made, produced or 

caused by any person, machine, device or apparatus or any combination thereof”. 

2.3 THE NATIONAL ENVIRONMENTAL MANAGEMENT ACT (ACT 107 OF 1998) 

The NEMA defines “pollution” to include any change in the environment, including noise.  A duty 

therefore arises under Section 28 of the NEMA to take reasonable measures while establishing and 

operating any facility to prevent noise pollution occurring.  The NEMA sets out the following measures, 

which may be regarded as reasonable, to: 

1. investigate, assess and evaluate the impact on the environment; 

2. inform and educate employees about the environmental risks of their work and the manner 

in which their tasks must be performed in order to avoid causing significant pollution or 

degradation of the environment; 

3. cease, modify or control any act, activity or process causing the pollution or degradation; 

4. contain or prevent the movement of the pollution or degradation; 

5. eliminate any source of the pollution or degradation, and 

6. remedy the effects of the pollution or degradation. 
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2.4 NATIONAL ENVIRONMENTAL MANAGEMENT: AIR QUALITY ACT (ACT 39 OF 2004) 

Section 34 of the National Environmental Management: Air Quality Act (Act 39 o f2004) makes provision 

for: 

(1) the Minister to prescribe essential national noise standards - 

(a) for the control of noise, either in general or by specified machinery or activities 

or in specified places or areas; or 

(b) for determining – 

(i)  a definition of noise 

(ii)  the maximum levels of noise 

(2) When controlling noise the provincial and local spheres of government are bound by 

any prescribed national standards. 

Section 34 of the Act has been promulgated, but no such standards have yet been issued.  

Draft regulations have, however, been promulgated for adoption by local authorities. 

An atmospheric emission licence issued in terms of Section 22 may contain conditions in terms of 

noise.  This, however, is unlikely to be relevant to the uMWP-1 as no atmospheric emissions are 

expected to take place. 

2.4.1 Model Air Quality Management By-law for Adoption and Adaptation by Municipalities 

(GN 579 of 2010) 

Model Air Quality Management By-Law for adoption and adaptation by municipalities were published 

by the Department of Water and Environmental Affairs in Government Notice 579 of 2010 (2 July 2010). 

The main aim of the Model Air Quality Management By-law is to assist municipalities in the 

development of their air quality management by-law within their jurisdictions.  It is also the aim of this 

by-law to ensure uniformity across the country when dealing with air quality management challenges.  

Therefore, Model Air Quality Management By-law is developed to be generic in order to deal with most 

of the air quality management challenges.  With noise control being covered under the Air Quality Act 

(Act 39 of 2004), noise is also managed in a separate section under this Government Notice.  

 IT IS NOT the aim of this model by-law to have legal force and effect on municipalities when 

published in the Gazette; and 

 IT IS NOT the aim of this model by-law to impose the by-law on municipalities. 

Therefore, a municipality will have to follow the legal process as set out in the Local Government: 

Municipal Systems Act, 2000 (Act No. 32 of 2000) when adopting and adapting the Model Air Quality 

Management By-law to its area of jurisdiction. 

2.5 NOISE STANDARDS 

The following South African National Standards (SANS) are applicable to noise from mines, industry and 

roads: 
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 SANS 10103:2008.  ‘The measurement and rating of environmental noise with respect to 

annoyance and to speech communication’; 

 SANS 10210:2004.  ‘Calculating and predicting road traffic noise’; 

 SANS 10328:2008.  ‘Methods for environmental noise impact assessments’. 

 SANS 10357:2004.  ‘The calculation of sound propagation by the Concave method’; 

 SANS 10181:2003.  ‘The Measurement of Noise Emitted by Road Vehicles when Stationary’, 

and 

 SANS 10205:2003.  ‘The Measurement of Noise Emitted by Motor Vehicles in Motion’. 

The relevant standards use the equivalent continuous rating level as a basis for determining what is 

acceptable.  The levels may take single event noise into account, but single event noise by itself does 

not determine whether noise levels are acceptable for land use purposes.  With regards to SANS 

10103:2008, the recommendations are likely to inform decisions by authorities, but non-compliance 

with the standard will not necessarily render an activity unlawful per se. 

2.6 INTERNATIONAL GUIDELINES 

While a number of international guidelines and standards exist, those that are discussed under 2.7.1 to 

2.7.4 below are used by numerous countries for environmental noise management.  These guidelines, 

however, mainly focus on human impact, with no guidelines available recommending acceptable or 

permissible noise levels on animals (including birds). 

2.6.1 Guidelines for Community Noise (WHO, 1999) 

The World Health Organization’s (WHO) Document on the Guidelines for Community Noise is the 

outcome of the WHO expert task force meeting held in London, United Kingdom, in April 1999.  It is 

based on the document entitled “Community Noise” that was prepared for the WHO and published in 

1995 by the Stockholm University and Karolinska Institute. 

The scope of WHO's effort to derive guidelines for community noise is to consolidate actual scientific 

knowledge on the health impacts of community noise and to provide guidance to environmental health 

authorities and professionals trying to protect people from the harmful effects of noise in non-industrial 

environments.  

Guidance on the health effects of noise exposure of the population has already been given in an early 

publication of the series of Environmental Health Criteria.  The health risk to humans from exposure to 

environmental noise was evaluated and guidelines values derived.  The issue of noise control and health 

protection was briefly addressed. 

The document uses the LAeq and LA,max noise descriptors to define noise levels.  It should be noted that 

a follow-up document focusing on Night-time Noise Guidelines for Europe (WHO, 2009) was 

completed and discussed in 2.6.2 below.  
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2.6.2 Night Noise Guidelines for Europe (WHO, 2009) 

Refining previous Community Noise Guidelines issued in 1999, and incorporating more recent research, 

the WHO has released a comprehensive report on the health effects of night time noise, along with new 

(non-mandatory) guidelines for use in Europe.  Rather than a maximum of 30 dB inside at night (which 

equals 45-50 dB max outside), the WHO now recommends a maximum year-round outside night-time 

noise average of 40 dB to avoid sleep disturbance and its related health effects.  The report notes that 

only at sound levels below 30 dB (outside annual average) “no significant biological effects are 

observed,” and that between 30 and 40 dB, several effects are observed, with the chronically ill and 

children being more susceptible; however, “even in the worst cases the effects seem modest.”  

Elsewhere, the report states more definitively, “There is no sufficient evidence that the biological effects 

observed at the level below 40 dB (night, outside) are harmful to health.” At levels over 40 dB, “Adverse 

health effects are observed” and “many people have to adapt their lives to cope with the noise at night.  

Vulnerable groups are more severely affected.” 

The 184-page report offers a comprehensive overview of research into the various effects of noise on 

sleep quality and health (including the health effects of non-waking sleep arousal), and is recommended 

reading for anyone working with noise issues.  The use of an outdoor noise standard is in part designed 

to acknowledge that people do prefer to leave windows open when sleeping, though the year-long 

average may be difficult to obtain (it would require longer-term sound monitoring than is usually 

budgeted for by either industry or neighbourhood groups). 

While recommending the use of the average level, the report notes that some instantaneous effects 

occur in relation to specific maximum noise levels, but that the health effects of these “cannot be easily 

established.” 

2.6.3 Equator Principles 

The Equator Principles (EPs) are a voluntary set of standards for determining, assessing and managing 

social and environmental risk in project financing.  Equator Principles Financial Institutions (EPFIs) 

commit to not providing loans to projects where the borrower will not or is unable to comply with their 

respective social and environmental policies and procedures that implement the EPs.  

The EPs were developed by private sector banks and were launched in June 2003.  The banks chose to 

model the EPs on the environmental standards of the World Bank and the social policies of the 

International Finance Corporation (IFC).  Sixty seven (67) financial institutions (October 2009) have 

adopted the EPs, which have become the de facto standard for banks and investors on how to assess 

major development projects around the world.  The environmental standards of the World Bank have 

been integrated into the social policies of the IFC since April 2007 as the IFC Environmental, Health and 

Safety (EHS) Guidelines. 

2.6.4 IFC: General EHS Guidelines – Environmental Noise Management 

These guidelines are applicable to noise created beyond the property boundaries of a development that 

conforms to the EPs. 

It states that noise prevention and mitigation measures should be applied where predicted or measured 

noise impacts from a project facility or operations exceed the applicable noise level guideline at the 



ENVIRO-ACOUSTIC RESEARCH  

ENIA – UMKHOMAZI WATER PROJECT PHASE 1 (ALTERNATIVE) 

P a g e  | 27 

most sensitive point of reception.  The preferred method for controlling noise from stationary sources 

is to implement noise control measures at source.  

It goes as far as to propose methods for the prevention and control of noise emissions, including: 

 Selecting equipment with lower sound power levels; 

 Installing silencers for fans; 

 Installing suitable mufflers on engine exhausts and compressor components; 

 Installing acoustic enclosures for equipment casing radiating noise; 

 Improving the acoustic performance of constructed buildings, apply sound insulation; 

 Installing acoustic barriers without gaps and with a continuous minimum surface density 

of 10 kg/m2 in order to minimize the transmission of sound through the barrier.  Barriers 

should be located as close to the source or to the receptor location to be effective; 

 Installing vibration isolation for mechanical equipment; 

 Limiting the hours of operation for specific pieces of equipment or operations, especially 

mobile sources operating through community areas ; 

 Re-locating noise sources to less sensitive areas to take advantage of distance and 

shielding; 

 Placement of permanent facilities away from community areas if possible; 

 Taking advantage of the natural topography as a noise buffer during facility design; 

 Reducing project traffic routing through community areas wherever possible; 

 Planning flight routes, timing and altitude for aircraft (airplane and helicopter) flying over 

community areas; and 

 Developing a mechanism to record and respond to complaints. 

It sets noise level guidelines, as given in Table 2-1 below, as well as highlighting the certain monitoring 

requirements pre- and post-development.  It adds another criterion in that the existing background 

ambient noise level should not rise by more than 3 dBA.  This criterion will effectively sterilize large 

areas of any development.  It is, therefore, the considered opinion that this criterion was introduced to 

address cases where the existing ambient noise level is already at, or in excess of the recommended 

limits. 

 

 

Table 2-1:   Noise Level Guidelines (IFC Table .7.1) 



ENVIRO-ACOUSTIC RESEARCH  

ENIA – UMKHOMAZI WATER PROJECT PHASE 1 (ALTERNATIVE) 

P a g e  | 28 

Receptor Type 

One Hour LAeq (dBA) 

Daytime 

07:00 - 22:00 

Night-time 

22:00 – 07:00 

Residential; institutional and educational 55 45 

Industrial and commercial 70 70 

The document uses the LAeq,1 hr noise descriptors to define noise levels.  It does not determine the 

detection period, but refers to the International Electrotechnical Commission (IEC) Standards, which 

requires the fast detector setting on the Sound Level Meter during measurements for Europe. 
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3 CURRENT ENVIRONMENTAL SOUND CHARACTER IN THE AREA 

3.1 EFFECT OF SEASON ON SOUND LEVELS 

Natural sounds are a part of the environmental noise surrounding humans.  In rural areas the sounds 

from insects and birds would dominate the ambient sound character, with noises such as wind flowing 

through vegetation increasing as wind speed increase.  Work by Fégeant (2002) stressed the importance 

of wind speed and turbulence causing variations in the level of vegetation generated noise.  In addition, 

factors such as the season (e.g. dry or no leaves versus green leaves), the type of vegetation (e.g. grass, 

conifers, deciduous), the vegetation density and the total vegetation surface all determine both the 

sound level as well as spectral characteristics. 

Ambient sound levels are significantly affected by the area where the sound measurement location is 

situated.  When the sound measurement location is situated within an urban area, close to industrial 

plants or areas with a constant sound source (ocean, rivers, etc.), seasons and even increased wind 

speeds have an insignificant to massive impact on ambient sound levels. 

Sound levels in undeveloped rural areas (away from occupied dwellings), however, are impacted by 

changes in season for a number of complex reasons.  The two main reasons are: 

 Faunal communication during the warmer spring and summer months as various species 

communicate in an effort to find mates, and 

 Seasonal changes in weather patterns, mainly wind (also see Sub Section 3.2 below).  

 

For environmental noise weather plays an important role, the greater the separation distance, the 

greater the influence of the weather conditions, so, from day to day, a road 1,000 m away can sound 

very loud or can be completely inaudible.  Other, environmental factors that impact on sound 

propagation includes wind, temperature and humidity, as discussed in 3.1.1 to 3.1.3 below. 

3.1.1 Effect of Wind 

Wind alters sound propagation by the mechanism of refraction, that is, wind bends sound waves.  Wind 

nearer to the ground moves more slowly than wind at higher altitudes, due to surface characteristics 

such as hills, trees, and man-made structures that interfere with the wind.  This wind gradient, with 

faster wind at higher elevation and slower wind at lower elevation, causes sound waves to bend 

downward when they are traveling to a location downwind of the source and to bend upward when 

traveling toward a location upwind of the source.  Waves bending downward means that a listener 

standing downwind of the source will hear louder noise levels than the listener standing upwind of the 

source.  This phenomenon can significantly impact sound propagation over long distances and when 

wind speeds are high.  Over short distances wind direction has a small impact on sound propagation as 

long as wind velocities are reasonably slow, i.e. less than 5 m/s.  

3.1.2 Effect of Temperature 

On a typical sunny afternoon the air is the hottest near the ground surface and temperature decreases 

at higher altitudes.  This temperature gradient causes sound waves to refract upward, away from the 
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ground and results in lower noise levels being heard at a measurement location.  In the evening, this 

temperature gradient will reverse, resulting in cooler temperatures near the ground.  This condition, 

often referred to is a temperature inversion will cause sound to bend downward towards the ground 

and results in louder noise levels at the listener position.  Like wind gradients, temperature gradients 

can influence sound propagation over long distances and further complicate measurements.  Generally 

sound propagate better at lower temperatures (down to 10oC), and with everything being equal, a 

decrease in temperature from 32oC to 10oC  could decrease the sound level at a listener 600 m away by 

3 dB (at 1,000 Hz). 

3.1.3 Effect of Humidity 

The effect of humidity on sound propagation is quite complex, but effectively relates how increased 

humidity changes the density of air.  Lower density translates into faster sound wave travel, so sound 

waves travel faster at high humidity.  With everything being equal, an increase in humidity from 20% to 

80% would increase the sound level at a listener 600 m away by 3 dB (at 1,000 Hz at 20oC). 

3.2 EFFECT OF WIND SPEED ON VEGETATION AND SOUND LEVELS 

Wind speed is a determining factor for sound levels at most rural locations.  With no wind, there is little 

vegetation movement that could generate noises, however, as wind speeds increase, the rustling of 

leaves increases which subsequently can increase sound levels.  This directly depends on the type of 

vegetation in a certain area.  The impact of increased wind speed on sound levels depends on the 

vegetation type (deciduous versus connivers), the density of vegetation in an area, seasonal changes (in 

winter deciduous trees are bare) as well as the height of this vegetation.  This excludes the effect of 

faunal communication as vegetation may create suitable habitats and food sources. 

3.3 AMBIENT SOUND LEVEL AND CHARACTER MEASUREMENTS  

Ambient (background) noise levels in the area were measured during January 2018 at a number of 

locations in accordance with SANS 10103:2008, which specifies the acceptable techniques for sound 

measurements including: 

 type of equipment (Type 1 instrument, a calibrated Rion NA-28 was used); 

 minimum duration of measurement; 

 microphone positions; 

 calibration procedures and instrument checks, and 

 weather conditions. 

The sound measurement locations are illustrated in Figures 3-1 to 3-2 below as blue squares.  

3.3.1 Summary of Ambient Sound Measurements 

Photos of the measurement locations are presented in Appendix B.  Sound levels measures and sounds 

heard onsite are summarised in Table 3-1 below.  All the measurements indicated a site with a very 

complex sound character.  Areas away from roads and the communities are very quiet, though wind-

induced noises did influence the measurements significantly as the wind speeds increased. 
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Figure 3-1:   Localities where ambient sound levels were measured - Overview 
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Figure 3-2:  Localities where ambient sound levels were measured – Eastern Area  
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Figure 3-3:  Localities where ambient sound levels were measured – Western Area 
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Table 3-1:   Summary of Singular Noise Measurements2 

Measurement 

Location 

(WGS 84 co-

ordinate) 

LAeq,i level 

(dBA) 

LAeq,f level 

(dBA) 

LA90 

Level 

(dBA90) 

Spectral 

Character 
Comments 

UWASLST01 

(-29.744659°, 
30.208768°) 

41 35 27 Figure 3-4 Various bird calls dominate.  Wind induced noises at times.  Wind gusts not appearing 
to impact on measurements.  Maximum noise level due to sounds from various birds in 
vicinity.  Sound of flowing river just audible. 

Humidity: 55%, Temperature: 25 OC, Wind speed: 1 - 3 m/s.  38 34 27 

UWASLST02 

(-29.770888°, 
30.195362°) 

35 32 27 Figure 3-5 Very quiet location when wind speeds are low.  Wind induced noises significant and 
dominant at times.  Sound from various bird audible.  Sound from water flowing audible.  
Woman walking past second measurement. 

Humidity: 58%, Temperature: 22 OC, Wind speed: 2 - 7 m/s. 32 29 26 

UWASLST03 

(-29.779900°, 
30.271100°) 

30 25 20 Figure 3-6 Extremely quiet environment.  Bird call clearly audible and dominant sound.  Slight 
rustle just audible from wind induced noises from forest. Almost no wind and quite 
misty.  Maximum noise due to birds chirping close to measurement location. 

Humidity: 65%, Temperature: 22.6 OC, Wind speed: 1 - 3 m/s. 34 28 20 

UWASLST04 

(-29.777398°, 
30.251221°) 

37 36 33 Figure 3-7 Wind induced noises in higher trees though ground level wind speed is 1 - 3 m/s.  Wind 
induced noises dominant with bird sounds the origin of maximum noises. Bird sounds 
clearly audible. 

Humidity: 80%, Temperature: 18.7 OC, Wind speed: 1 - 3 m/s. 36 36 32 

UWASLST05 

(-29.780131°, 
30.311874°) 

56 49 36 Figure 3-8 Location close to houses.  Sounds from birds and insects dominant.  No wind induced 
noises.  Pump clearly audible.  Maximum noises from birds.  Agricultural equipment 
just audible in distance most of first measurement. 

Humidity: 77%, Temperature: 21.7 OC, Wind speed: less than 1 m/s. 48 44 36 

 

 

 

                                                           
2 More than one measurement was taken at each location, with each sub-row (at each measurement location row) giving the result of a particular measurement (e.g. measurement one, etc.) 



ENVIRO-ACOUSTIC RESEARCH  

ENIA – UMKHOMAZI WATER PROJECT PHASE 1 (ALTERNATIVE) 

P a g e  | 35 

Measurement 

Location 

(WGS 84 co-

ordinate) 

LAeq,i level 

(dBA) 

LAeq,f level 

(dBA) 

LA90 

Level 

(dBA90) 

Spectral 

Character 
Comments 

UWASLST06 

(-29.785104°, 
30.089901°) 

40 33 25 Figure 3-9 Bird sounds dominate.  Wind induced noises from trees at house (eucalyptus).  Dogs at 
house clearly audible at times.  Voices in distance just audible.  Chopping of trees 
audible at times. 

Humidity: 61%, Temperature: 25.1 OC, Wind speed: 0 - 2 m/s. 39 31 25 

UWASLST07 

(-29.783328°, 
30.017839°) 

62 52 39 Figure 3-10 Constant sound from the river with flowing water clearly audible.  Bird sounds likely 
dominant.  Passing vehicle around every 5 minutes.  With one hooting during passing. 
Voices just audible at times.  Chickens audible from community. 

Humidity: 56%, Temperature: 26.3 OC, Wind speed: 3 - 5 m/s. 44 42 38 

UWASLST08 

(-29.779526°, 
30.013743°) 

55 52 30 Figure 3-11 Lots of sounds from birds.  Voices from community clearly audible from area.  Rooster 
crowing in area.  Donkey baying during first measurement.  Two (2) Vehicles speeding 
past first measurement.  Hammering in distance.  Wind speed dropping to 3-5 m/s 
second measurement.  One (1) vehicle during second measurement with a vehicle 
audible in distance. 

Humidity: 56%, Temperature: 26.4 OC, Wind speed: 4 - 6 m/s. 49 44 29 

UWASLST09 

(-29.768804°, 
30.017401°) 

48 45 39 Figure 3-12 Significant wind-induced noises.  Lots of birds dominant at times.  Wind speed 4-5 m/s.  
Voices from community.  Wind induced noises dominant as the wind blew directly 
from river with a number of trees in the river.  Number of community members 
approaching and sound level of voices increasing.  Wind induced noises significant. 

Humidity: 53%, Temperature: 26.2 OC, Wind speed: 4 - 5 m/s. 50 46 41 

UWASLST10 

(-29.778693°, 
29.959317°) 

41 39 33 Figure 3-13 Birds and voices from community likely dominant sound source.  Some wind induced 
noises at times.  Wind speed 4 -6 m/s.  Insects audible at times.  Voices appeared to be 
leas during second measurement.  Rooster starting to crow a few times.  Donkey 
baying just audible.  Voices picking up again. 

Humidity: 54%, Temperature: 2913 OC, Wind speed: 4 - 6 m/s. 41 37 31 
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Measurement 

Location 

(WGS 84 co-

ordinate) 

LAeq,i level 

(dBA) 

LAeq,f level 

(dBA) 

LA90 

Level 

(dBA90) 

Spectral 

Character 
Comments 

UWASLST11 

(-29.757506°, 
29.945900°) 

41 34 25 Figure 3-14 Bird call dominant.  Sheep bleating audible at times.  Insects audible.  Cattle mooing at 
times.  Wind speeds less than 2 m/s.  Water flowing barely audible. 

Vehicle passing second measurement. 

Humidity: 54%, Temperature: 29.1 OC, Wind speed: Less than 2 m/s. 

48 44 27 

39 32 25 

UWASLST12 

(-29.774100°, 
29.925901°) 

56 52 37 Figure 3-15 Direct wind noises impacting on measurements.  Cattle walking in area.  Voices just 
audible.  Birds audible at times.  It was reported that significant wind is normal for the 
area. 

Measurement 1 - Humidity: 66%, Temperature: 24.4 OC, Wind speed: 5 - 6 m/s. 

Measurement 2 - Humidity: 69%, Temperature: 23.1 OC, Wind speed: 6 - 7 m/s. 43 41 34 
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Figure 3-4:  Spectral frequencies recorded at UWASLST01  

 
Figure 3-5:  Spectral frequencies recorded at UWASLST02 

 
Figure 3-6:  Spectral frequencies recorded at UWASLST03 

 
Figure 3-7:  Spectral frequencies recorded at UWASLST04 
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Figure 3-8:  Spectral frequencies recorded at UWASLST05 

 
Figure 3-9:  Spectral frequencies recorded at UWASLST06 

 
Figure 3-10:  Spectral frequencies recorded at UWASLST07 

 
Figure 3-11:  Spectral frequencies recorded at UWASLST08 
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Figure 3-12:  Spectral frequencies recorded at UWASLST09 

 
Figure 3-13:  Spectral frequencies recorded at UWASLST10 

 
Figure 3-14:  Spectral frequencies recorded at UWASLST11 

 
Figure 3-15:  Spectral frequencies recorded at UWASLST12 
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4 POTENTIAL NOISE SOURCES 

4.1 EXISTING SOUNDSCAPE  

Considering the LA90 statistical sound level descriptor, the area is generally very quiet.  Excluding 

measurement location UWASLST04, other measurement locations (where the LA90 statistical sound level 

is higher) are all located close to houses where vehicular movement, voices and/or animal sounds 

impacted on the measurements.  Wind-induced noises dominated the sound character at UWASLST04. 

4.2 POTENTIAL NOISES SOURCES: PLANNING AND DESIGN 

It is assumed that planning activities would mainly include traffic and activities associated with various 

environmental and other investigations related to the uMWP-1.  These noises will impact on the 

ambient sound levels during the event, but the noises are generally highly temporary and will not result 

in a long-term change in ambient sound levels.  

4.3 POTENTIAL NOISES SOURCES DURING CONSTRUCTION  

The level and character of the construction noise will be highly variable as different construction 

activities with different equipment will take place at different times, for different periods of time 

(operating cycles), in different combinations/sequences and at different locations on the construction 

sites. 

The potential extent and impact of construction noises depends on numerous factors, including, 

amongst others, the prevailing ambient sound levels during the instance when the maximum noise 

event occurred and the character of the noise. 

Maximum noises generated can be audible over a large distance; however, it is generally of very short 

duration.  If the maximum noise levels, however, exceed 65 dBA at a receptor, or if it is clearly audible 

with a significant number of instances where the noise level exceeds the prevailing ambient sound level 

with more than 15 dBA, the noise can increase annoyance levels and may ultimately result in noise 

complaints (or raise the stress levels of animals).  Potential maximum noise levels generated by various 

construction equipment as well as the potential extent of these sounds are given in Table 4-1 below. 

Average, or equivalent, sound levels are another factor that impacts on the ambient sound levels and is 

the constant sound level that the receptor can experience.  Typical sound power levels associated with 

various activities that may be found at a construction site are given in Table 4-2 below. 

4.3.1 Expected Construction Activities 

The following are the likely main construction related sources on noise that could add to the existing 

noises (existing operational activities) in the area: 

 Vegetation removal and the stripping of topsoil at the quarries, borrow areas, adit, 

ventilation shafts and the embankment areas.  Equipment that may operate simultaneously 

may include: bulldozer/grader, excavators, Front-end Loaders (FELs), Articulated Dump 
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Trucks (ADTs), water trucks, etc.  Topsoil will be stockpiled in the area to be used for 

rehabilitation and landscaping purposes at the end of construction; 

 Drilling of hard rock to prepare for blasting: 

 Initial drilling of the tunnel with the Tunnel Boring Machine (TBM) (as it enters the tunnel 

noise levels will reduce) 

 Blasting activities; 

 Loading of blasted rock using excavators and dump trucks;  

 Continued activities supporting the TBM, including the hauling and disposing of drilling 

material at spoil piles; 

 Excavation of trenches and foundations; 

 Formwork, engineering, concrete mixing and pouring; and 

 Rehabilitation and landscaping 

Excluding the noises from the ventilation fans, once the TMBs are located within the tunnel, noise from 

the tunnel boring activities will be minimal, mainly relating to ancillary activities.  The ventilation fans 

may be audible during the construction period. 

4.3.2 Blasting 

Rock blasting may be required to break down rock.  However, blasting will not be considered as part of 

the noise impact assessment for the following reasons: 

 A vibration specialist would be appointed to assess the impact of blasting on the Blue 

Swallows;  

 Blasting is highly regulated and control of blasting to protect human health, equipment and 

infrastructure will ensure that any blasts will use minimum explosives and will occur in a 

controlled manner;  

 Blasting is a highly specialised field, and various management options are available to the 

blasting specialist.  Options available to minimise the risk to equipment, people and 

infrastructure includes the following:  

o The use of different explosives that have a lower detonation speed, which reduces 

vibration, sound pressure levels as well as air blasts.  

o Blasting techniques such as blast direction and/or blast timings (both blasting 

intervals and sequence). 

o Reducing the total size of the blast. 

o Damping materials used to cover the explosives. 

 People are generally more concerned over ground vibration and air blast levels that might 

cause building damage than the impact of the noise from the blast.  This is normally 

associated with close proximity to mining/quarrying. 
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 Blasts will be an infrequent occurrence, with a loud but a relative instantaneous character.  

Potentially affected parties normally receive sufficient notice (siren), and the knowledge 

that the duration of the siren noise as well as the blast will be over relative fast result in a 

higher acceptance of the noise. 

4.3.3 Vibrations 

The South African Standards for vibration are limited to the SABS ISO 4866:1990 and SABS ISO 2631-

1:1991.  These documents are based on human and building infrastructure that is exposed to vibrations.  

It is a trend in African countries to refer to international standards and guidelines in terms of vibration 

criteria. 

Infrastructure vibrations predominately occur below 300 Hz, with many international guidelines 

highlighting the need to consider the measurement frequency weighting when assessing vibrations 

(relating more to railway bound vehicles). 

A ground-borne vibration is a system interlinking the noise source, vibration medium and receiver with 

one another.  Several different mechanisms constitute this system including the distances, 

infrastructure specifications and noise source under investigation’s modus operandi.  There are many 

factors involved in the sophisticated estimation of vibration and ground-borne vibration, including3: 

1. The medium, which entails the surrounding geological strata, bedrock depth, soil type, 

bedrock contours, soil layering, depth of the water table etc.; 

2. The source, which is the noise sources that are under investigation etc., and 

3. The receiver, which entails the receptor’s foundation design, building construction, interior 

acoustical absorption and locations of buildings, etc. 

The Vibration Impact Assessment for the uMWP-1’s Raw Water Component was investigated and 

completed by a Vibration Specialist. 

4.3.4 Construction and Access Roads 

The main source of traffic noise during the construction phase relates to construction traffic in and 

around the uMWP-1 Project Area.  The access routes’ acoustical contribution to the surrounding sound 

environment depends on a host of factors ranging from road traffic volumes, vehicle specifications (tyre 

design, light or heavy etc.), road tyre interaction specifications (including road paving design such as 

surface porosity, surface texture etc.), road traffic speeds and a host of other considerations.  Noise 

levels associated with construction traffic around the project area would have a minor impact 

considering other construction noises and will not be discussed or considered further.  Construction 

vehicles to and from the Project Area, and on public routes were not considered as it does not fall within 

the scope of work.  This is because construction traffic is highly variable in terms of volume, type of 

vehicles, speed, load, maintenance condition and operating protocols, and without significant details 

projected noise levels cannot be estimated. 

                                                           
3 David A. Towers, P.E. Rail Transit Noise and Vibration; Sinan Al Suhairy. Prediction of Ground Vibration from Railways. 2000 
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4.4 POTENTIAL NOISES SOURCES DURING NORMAL OPERATION AND MAINTENANCE 

It is foreseen that operational noises will be limited to Operation and Maintenance (Q&M) activities, 

which will have minimal noise impacts and therefore the O&M noise impacts were not investigated 

further. 

4.5 POTENTIAL NOISES SOURCES DURING REHABILITATION AFTER CONSTRUCTION 

While there are numerous activities that may be taking place during rehabilitation after construction, 

the potential noise impact will only be discussed in general.  This is because the noise impacts associated 

with the rehabilitation are normally less than those during construction for the following reasons: 

 Final rehabilitation normally takes place only during the day, a time period when existing 

ambient sound levels are higher, generally masking most external noises for surrounding 

receptors, and 

 Rehabilitation is a lesser priority in some instances and therefore less equipment and 

machinery remains on site (and are used simultaneously) to effect the final rehabilitation. 
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Table 4-1:  Potential Maximum Noise Levels Generated by Construction Equipment 

Equipment Description4 
Impact 

Device? 

Maximum Sound Power 

Levels (dBA) 

Operational Noise Level at given distance considering potential maximum noise levels 

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included – 

simple noise propagation modelling only considering distance) 

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Auger Drill Rig No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Compactor (ground) No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Compressor (air) No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Concrete Batch Plant No 117.7 92.7 86.7 80.6 72.7 66.7 63.1 60.6 57.1 52.7 49.2 46.7 40.6 

Concrete Mixer Truck No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Concrete Pump Truck No 116.7 91.7 85.7 79.6 71.7 65.7 62.1 59.6 56.1 51.7 48.2 45.7 39.6 

Crane No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Dozer No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Drill Rig Truck No 118.7 93.7 87.7 81.6 73.7 67.7 64.1 61.6 58.1 53.7 50.2 47.7 41.6 

Drum Mixer No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Dump Truck No 118.7 93.7 87.7 81.6 73.7 67.7 64.1 61.6 58.1 53.7 50.2 47.7 41.6 

Excavator No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Flat Bed Truck No 118.7 93.7 87.7 81.6 73.7 67.7 64.1 61.6 58.1 53.7 50.2 47.7 41.6 

Front End Loader No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Generator No 116.7 91.7 85.7 79.6 71.7 65.7 62.1 59.6 56.1 51.7 48.2 45.7 39.6 

Generator (<25KVA, VMS Signs) No 104.7 79.7 73.7 67.6 59.7 53.7 50.1 47.6 44.1 39.7 36.2 33.7 27.6 

Grader No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Impact Pile Driver Yes 129.7 104.7 98.7 92.6 84.7 78.7 75.1 72.6 69.1 64.7 61.2 58.7 52.6 

Roller No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Ventilation Fan No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Vibratory Pile Driver No 129.7 104.7 98.7 92.6 84.7 78.7 75.1 72.6 69.1 64.7 61.2 58.7 52.6 

                                                           
4 Equipment list and Sound Power Level source: http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm (noise data could be sourced for a TBM) 

http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm
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Table 4-2:  Potential Equivalent Noise Levels Generated by Various Equipment 

Equipment Description 

Equivalent 

(average) 

Sound Levels 

(dBA) 

Operational Noise Level at given distance considering equivalent (average) sound power emission levels 

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included – 

simple noise propagation modelling only considering distance) 

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Bulldozer CAT D11 113.3 88.4 82.3 76.3 68.4 62.3 58.8 56.3 52.8 48.4 44.8 42.3 36.3 

Bulldozer CAT D9 111.9 86.9 80.9 74.9 66.9 60.9 57.4 54.9 51.3 46.9 43.4 40.9 34.9 

Bulldozer CAT D6 108.2 83.3 77.3 71.2 63.3 57.3 53.7 51.2 47.7 43.3 39.8 37.3 31.2 

Concrete truck 109.6 84.7 78.7 72.6 64.7 58.7 55.1 52.6 49.1 44.7 41.1 38.7 32.6 

Diesel Generator (Large - mobile) 106.1 81.2 75.1 69.1 61.2 55.1 51.6 49.1 45.6 41.2 37.6 35.1 29.1 

Drilling Machine 109.6 84.6 78.6 72.6 64.6 58.6 55.1 52.6 49.1 44.6 41.1 38.6 32.6 

Dumper/Haul truck - Terex 30 ton  112.2 87.2 81.2 75.2 67.2 61.2 57.7 55.2 51.7 47.2 43.7 41.2 35.2 

Dumper/Haul truck - Bell 25 ton (B25D) 108.4 83.5 77.5 71.4 63.5 57.5 53.9 51.4 47.9 43.5 40.0 37.5 31.4 

Excavator - Hitachi 870 (80 t) 108.1 83.1 77.1 71.1 63.1 57.1 53.6 51.1 47.5 43.1 39.6 37.1 31.1 

Excavator - Hitachi 270 (30 t) 104.5 79.6 73.5 67.5 59.6 53.5 50.0 47.5 44.0 39.6 36.0 33.5 27.5 

FEL - Bell L1806C 102.7 77.7 71.7 65.7 57.7 51.7 48.2 45.7 42.1 37.7 34.2 31.7 25.7 

FEL - Komatsu WA380 100.7 75.7 69.7 63.7 55.7 49.7 46.2 43.7 40.1 35.7 32.2 29.7 23.7 

General Noise 108.8 83.8 77.8 71.8 63.8 57.8 54.2 51.8 48.2 43.8 40.3 37.8 31.8 

Grader - Operational Hitachi  108.9 83.9 77.9 71.9 63.9 57.9 54.4 51.9 48.4 43.9 40.4 37.9 31.9 

JBL TLB 108.8 83.8 77.8 71.8 63.8 57.8 54.3 51.8 48.3 43.8 40.3 37.8 31.8 

Road Truck  109.6 84.7 78.7 72.6 64.7 58.7 55.1 52.6 49.1 44.7 41.1 38.7 32.6 

Vibrating Roller 106.3 81.3 75.3 69.3 61.3 55.3 51.8 49.3 45.8 41.3 37.8 35.3 29.3 

Water Truck, CAT  113.8 88.8 82.8 76.8 68.8 62.8 59.3 56.8 53.3 48.8 45.3 42.8 36.8 
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5 METHODS:  NOISE IMPACT ASSESSMENT AND SIGNIFICANCE 

5.1 NOISE IMPACTS ON ANIMALS5 

A significant amount of research was undertaken during the 1960's and 70's on the effects of aircraft 

noise on animals.  While aircraft noise have a specific characteristic that might not be comparable with 

industrial noise, the findings should be relevant to most noise sources.  A general animal behavioural 

reaction to aircraft noise is the startle response with the strength and length of the startle response to 

be dependent on the following: 

 which species is exposed; 

 whether there is one animal or a group of animals, and 

 whether there have been some previous exposures. 

Overall, the research suggests that species differ in their response to noise depending on the duration, 

magnitude, characteristic and source of the noise, as well as how accustomed the animals are to the 

noise (previous exposure). 

Extraneous noises impacts on animals as it can increase stress levels and even impact on their hearing.  

Masking sounds may affect their ability to react to threats, compete and seek mates and reproduce, 

hunt and forage, communicate and generally to survive. 

Unfortunately, there are numerous other factors in the faunal environment that also influence the 

effects of noise.  These include predators, weather, changing prey/food base and ground-based 

disturbance, especially anthropogenic.  This hinders the ability to define the real impact of noise on 

animals. 

The only animal species studied in detail are humans, and studies are still continuing in this regard.  

These studies also indicate that there is considerable variation between individuals, highlighting the loss 

of sensitivity to higher frequencies as human’s age.  Sensitivity also varies with frequency with humans.  

Considering the variation in the sensitivity to frequencies and between individuals, this is likely similar 

with all faunal species.  Some of these studies are repeated on animals, with behavioural hearing tests 

being able to define the hearing threshold range for some animals as indicated on Figure 5-1 below. 

Only a few faunal (animal) species have been studied in a bit more detail so far, with the potential noise 

impact on marine animals most likely the most researched subject, with a few studies that discuss 

behavioural changes in other faunal species due to increased noises.  Few studies indicate definitive 

levels where noises start to impact on animals, with most based on laboratory level research that 

subject animals to noise levels that are significantly higher than the noise levels these animals may 

experience in their environment (excluding the rare case where bats and avifauna fly extremely close 

to an anthropogenic noise, such as from a moving car or the blades of a wind turbine). 

                                                           
5Report to Congressional Requesters, 2005; USEPA, 1971; Autumn, 2007; Noise quest, 2010 
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Figure 5-1:  Logarithmic Chart of the Hearing Ranges of Some Animals6 

From these and other studies the following can be concluded that: 

 Animals respond to impulsive (sudden) noises (higher than 90 dBA) by running away.  If the 

noises continue, animals would try to relocate (Drooling, 2007).  

 Animals start to respond to increased noise levels with elevated stress hormone levels and 

hypertension.  These responses begin to appear at exposure levels of 55 to 60 dBA (Baber, 

2009).  

 Animals of most species exhibit adaptation with noise (Broucek, 2014), including impulsive 

noises, by changing their behaviour. 

 More sensitive species would relocate to a more quiet area, especially species that depend 

on hearing to hunt or evade prey, or species that makes use of sound/hearing to locate a 

suitable mate (Drooling, 2007).  

 Noises associated with helicopters, motor- and quad bikes does significantly impact on 

animals.  This is due to the sudden and significant increase in noise levels due to these 

activities. 

                                                           
6 https://en.wikipedia.org/wiki/Hearing_range 
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To date there are, however, no guidelines or sound limits with regards to noise levels that can be used 

to estimate the potential significance of noises on animals.  

5.1.1 Domesticated Animals 

It has been observed that most domesticated animals are generally not bothered by noise, excluding 

most impulsive noises. 

5.1.2 Wildlife 

Studies indicated that most animals adapt to noises, and would even return to a site after an initial 

disturbance, even if the noise is continuous.  The more sensitive animals that might be impacted by 

noise would most likely relocate to a quieter area.  Noise impacts are therefore very highly species 

dependent. 

5.1.3 Avifauna 

As with other terrestrial faunal species, noise (character of sound or change in level) will impact on 

avifauna (birds of a particular region and/or habitat).  Anthropogenic noises result in physical damage 

to ears, increased stress, flight or flushing, changes in foraging and other behavioral reactions.  Ortega 

(2012) summarized that additional responses (with ecological similar controls) include the avoidance of 

noisy areas, changes in reproductive success and changes in vocal communication.  However, as with 

other faunal species, there are no guidelines to assess at which sound pressure level avifaunal will start 

to exhibit any response.  

5.1.3.1 Blue Swallows 

Though the author made an effort to source available data with regard to noise impacts on Blue 

Swallows, there is no information, guidelines or studies covering the subject of noise impacts on this 

bird species.  The author is not an Avifauna Specialist, and available information is sparse.  Furthermore, 

there are no audibility curves available for the Blue Swallow species.  

However, audibility curves are available for various other avifauna species (Drooling, 2002).  Considering 

the audibility curves (absolute thresholds and bandwidths) as reported by Drooling (2002) for a number 

birds in the order Passeriformes, it is assumed that the audibility curve would be similar (see Figure 5-2 

below) for the Blue Swallows.  Considering the absolute audibility threshold for humans (from the Equal-

loudness contours as defined by ISO 226:2003), it would be acceptable to conclude that the absolute 

audibility threshold of the Blue Swallow would be less sensitive than that of humans (humans are more 

sensitive to sound than the Passeriformes species illustrated).  This study will assume noise limits (as 

used for humans) as the noise limit for the Blue Swallow communities in the vicinity of the Project Area 

(noise level exceeding 35 dBA, precautious principle).  

This is a highly precautious approach, because, based on Figure 5-2 below, if Avifauna (specifically the 

Blue Swallows) respond to noise levels similar as humans do, the Blue Swallows may only be disturbed 

at higher noise levels (40 – 45 dBA), although it is not known how the Blue Swallows may respond to 

increased noise levels, neither how increased noise levels may impact on nesting birds. 
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Figure 5-2:  Absolute Audibility Threshold Curves for Humand and a Few Bird Species 

It should be noted that Allen (2018) recommend a 1,500m buffer zone around the outer boundaries of 

the main Blue Swallow breeding habitat patches. 

5.2 WHY NOISE CONCERNS COMMUNITIES7 

Noise can be defined as "unwanted sound", and an audible acoustic energy that adversely affects the 

physiological and/or psychological well-being of people, or which disturbs or impairs the convenience 

and/or peace of any person.  In general sound becomes unwanted when it: 

 Hinders verbal communication; 

 Impedes the thinking process; 

 Interferes with concentration; 

 Obstructs activities (work, leisure and sleeping), and 

 Presents a health risk due to hearing damage. 

It is important to remember that whether a given sound is "noise" depends on the listener or hearer.  A 

car driver for example plays loud rock music on his/her car radio only hears the music, but the person 

in the traffic behind him/her hears nothing but noise. 

Response to noise is unfortunately not an empirical absolute, as it is seen as a multi-faceted 

psychological concept, including behavioural and evaluative aspects.  For instance, in some cases, 

                                                           
7World Health Organization, 1999; Noise quest, 2010; Journal of Acoustical Society of America, 2009 
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annoyance is seen as an outcome of disturbances, in other cases it is seen as an indication of the degree 

of helplessness with respect to the noise source. 

Noise does not need to be loud to be considered “disturbing”.  Even a dripping tap in the quiet of the 

night, or the irritating “thump-thump” of the music from a neighbouring house at night when one would 

like to sleep can be disturbing. 

The severity of the annoyance depends on factors such as: 

 Background sound levels, and the background sound levels the receptor is used to; 

 The manner in which the receptor can control the noise (helplessness); 

 The time, unpredictability, frequency distribution, duration, and intensity of the noise; 

 The physiological state of the receptor, and 

 The attitude of the receptor about the emitter (noise source). 

5.3 IMPACT ASSESSMENT CRITERIA 

5.3.1 Overview 

The word "noise" is generally used to convey a negative response or attitude to the sound received by 

a listener.  There are four (4) common sound characteristics, any or all of which determine listener 

response and the subsequent definition of the sound as "noise".  These characteristics are the following: 

• Intensity; 

• Loudness; 

• Annoyance, and  

• Offensiveness. 

Of these four (4) common sound characteristics, intensity is the only one that is not subjective, and can 

be quantified.  Loudness is a subjective measure of the effect sound has on the human ear.  As a quantity 

it is therefore complicated, but has been defined by experimentation on subjects known to have normal 

hearing. 

The annoyance and offensive characteristics of noise are also subjective.  Whether or not a noise causes 

annoyance mostly depends upon its reception by an individual, the environment in which it is heard, 

the type of activity, mood of the person and how acclimatised or familiar that person is to the sound. 

5.3.2 Noise Criteria of Concern 

The criteria used in this Report were drawn from the criteria for the description and assessment of 

environmental impacts considering the latest EIA Regulations, SANS 10103:2008 as well as guidelines 

from the WHO.  

There are a number of criteria that are of concern for the assessment of noise impacts.  These can be 

summarised as follows: 
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 Increased in noise levels:  People or communities often react to an increase in the ambient 

noise level they are used to, which is caused by a new source of noise.  With regards to the 

Noise Control Regulations (promulgated in terms of the ECA), an increase of more than 

7 dBA is considered a disturbing noise, see Figure 5-3 below. 

 Zone Sound Levels:  Previously referred to as the acceptable rating levels, it sets acceptable 

noise levels for various areas, .see Table 5-1 below. 

 Absolute or total noise levels:  Depending on their activities, people generally are tolerant 

to noise up to a certain absolute level, e.g. 65 dBA, and anything above this level will be 

considered unacceptable. 

 
Figure 5-3:  Criteria to Assess the Significance of Impacts Stemming from Noise 

SANS 10103:2008 addresses the issues concerning environmental noise In South Africa.  It provides the 

equivalent ambient noise levels (referred to as Rating Levels), LReq,d and LReq,n, during the day and night 

respectively to which different types of developments may be exposed.  

SANS 10103:2008 also provides a guideline for estimating community response to an increase in the 

general ambient noise level caused by an intruding noise.  If Δ is the increase in sound level, the following 

criteria are of relevance: 

 Δ ≤ 3 dBA:  An increase of 3 dBA or less will not cause any response from a community.  It 

should be noted that for a person with average hearing acuity an increase of less than 3 dBA 

in the general ambient noise level would not be noticeable. 

 3 < Δ ≤ 5 dBA:  An increase of between 3 dBA and 5 dBA will elicit ‘little’ community 

response with ‘sporadic complaints’.  People will just be able to notice a change in the 

sound character in the area. 

 5 < Δ ≤ 15 dBA:  An increase of between 5 dBA and 15 dBA will elicit a ‘medium’ community 

response with ‘widespread complaints’.  In addition, an increase of 10 dBA is subjectively 
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perceived as a doubling in the loudness of a noise.  For an increase of more than 15 dBA 

the community reaction will be ‘strong’ with ‘threats of community action’. 

Note that an increase of more than 7 dBA is defined as a disturbing noise and prohibited (National and 

Provincial Noise Control Regulations). 

Acoustical measurements and the site investigations, based on the character of area, indicated that the 

noise rating of the larger area would be typical of a rural noise district (45 and 35 dBA day/night-time 

rating).  Construction activities should not exceed the equivalent continuous rating level for noise for a 

rural noise district (SANS 10103:2008) with more than 5 dBA at the location of residential dwellings as 

well as the existing and potential (previous) Blue Swallow nesting sites. 

Ambient sound levels are higher in the communities and close to houses.  As such the noise rating of 

these areas would be typical of a suburban noise district (50 and 40 dBA day/night-time rating). 

Construction activities should not exceed the equivalent continuous rating level for noise for a suburban 

noise district (SANS 10103:2008) with more than 5 dBA at residential houses. 

5.3.3 Other Noise Sources of Significance 

In addition, other noise sources that may be present should also be considered.  During the day, people 

are generally bombarded with the sounds from numerous sources considered “normal”, such as animal 

sounds, conversation, amenities and appliances (TV/Radio/CD playing in background, computer(s), 

freezers/fridges, etc.).  This excludes activities that may generate additional noise associated with a 

normal day. 

At night, sounds that are present are natural sounds from animals, wind as well as other sounds we 

consider “normal”, such as the hum from a variety of appliances (magnetostriction) drawing standby 

power, freezers and fridges.  

Table 5-1:   Acceptable Zone Sound Levels for Noise in Districts (SANS 10103:2008) 
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5.3.4 Determining the Significance of the Noise Impact 

The level of detail as depicted in the EIA Regulations was fine-tuned by assigning specific values to each 

impact.  In order to establish a coherent framework within which all impacts could be objectively 

assessed, it was necessary to establish a rating system, which was applied consistently to all the criteria.  

For such purposes each aspect will be assigned a value as defined in the third column in the tables below 

during the ENIA stage. 

The impact consequence is determined by the summing the scores of Magnitude (Table 5-2 below), 

Duration (Table 5-3 below) and Spatial Extent (Table 5-4 below).  The impact significance is determined 

by multiplying the Consequence Result with the Probability Score (Table 5-5 below). 

An explanation of the impact assessment criteria are given in Tables 5.2 to 5.4 below.  

 

Table 5-2:  Impact Assessment Criteria - Magnitude 

This defines the impact as experienced by any receptor.  In this Report the receptor is defined as any resident in the 
area, but excludes faunal species. 

Rating Description Score 

Minor Increase in average sound pressure levels between 0 and 3 dB from the expected wind induced 
ambient sound level (proposed rating level).  

No change in ambient sound levels discernible.  

Total projected noise level is less than the Zone Sound Level in wind-still conditions.  

2 

Low  Increase in average sound pressure levels between 3 and 5 dB from the (expected) ambient 
sound level (proposed rating level).  

The change is barely discernible, but the noise source might become audible.  

4 

Moderate Increase in average sound pressure levels between 5 and 7 dB from the (expected) ambient 
sound level (proposed rating level). 

Sporadic complaints expected. 

Any point where the zone sound levels are exceeded during wind still conditions. 

6 

High Increase in average sound pressure levels between 7 and 10 dB from the (expected) ambient 
sound level (proposed rating level). 

Medium to widespread complaints expected.  

8 

Very High Increase in average sound pressure levels higher than 10 dB from the (expected) ambient sound 
level (proposed rating level).  

Change of 10 dBA is perceived as ‘twice as loud’, leading to widespread complaints and even 
threats of community or group action. 

Any point where noise levels exceed 65 dBA at any receptor. 

10 

 
Table 5-3: Impact Assessment Criteria - Duration 

The lifetime of the impact that is measured in relation to the lifetime of the proposed development (construction, 
operational and closure phases).  Will the receptors be subjected to increased noise levels for the lifetime duration of 

the project, or only infrequently? 

Rating Description Score 

Temporary Impacts are predicted to be of short duration (portion of construction period) and 
intermittent/occasional (0 - 1 years). 

1 

Short-term The predicted impacts will only last for the duration of the construction period (1 - 5 years). 2 

Medium-
term 

Impacts that will continue for a part of the operational phase, well after the construction 
phase stopped (5 – 15 years).   

3 
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Long-term Impacts that will continue for the life of the Project, but ceases when the project stops 
operating (> 15 years). 

4 

Permanent Impacts that cause a permanent change in the affected receptor or resource (e.g. removal or 
destruction of ecological habitat) that endures substantially beyond the project lifetime. 

5 

 
Table 5-4: Impact Assessment Criteria – Spatial Extent 

Classification of the physical and spatial scale of the impact (defined as the area where the noise impact may change 
the ambient sound levels with 7 dBA or more) 

Rating Description Score 

Site The impacted area extends only as far as the activity, such as footprint occurring within the 
total site area. 

1 

Local The impact could affect the local area (within 1,000 m from the site). 2 

Regional The impact could affect the area including the neighbouring farms, the transport routes and 
the adjoining towns (further than 1,000 m from the site). 

3 

National The impact could have an effect that expands throughout the country (South Africa). 4 

International Where the impact has international ramifications that extend beyond the boundaries of 
South Africa. 

5 

 
Table 5-5: Impact Assessment Criteria - Probability 

This describes the likelihood of the impacts actually occurring, and whether it will impact on an identified receptor.  
The impact may occur for any length of time during the life cycle of the activity, and not at any given time.  The classes 

are rated as follows: 

Rating Description Score 

Very Improbable The possibility of the impact occurring is none, due to either the circumstances, design 
or experience.  The chance of this impact occurring is zero (0 %). 

1 

Improbable/Possible The possibility of the impact occurring is very low, due either to the circumstances, 
design or experience.  The chances of this impact occurring is defined to be up to 25%. 

2 

Probable/Likely There is a possibility that the impact will occur to the extent that provisions must be 

made for it.  The chances of this impact occurring is defined to be between 25% and 

50%. 

3 

Highly 
Probable/Likely 

It is most likely that the impacts will occur at some stage of the development.  Plans 
must be drawn up before undertaking the activity.  The chances of this impact 
occurring is defined to be between 50 % to 75 %. 

4 

Definite The impact will take place regardless of any prevention plans, and only mitigation 
actions or contingency plans to contain the effect can be relied on.  The chance of this 
impact occurring is defined to be between 75% and 100%. 

5 

5.3.5 Identifying the Potential Impacts without Mitigation Measures 

Following the assignment of the necessary weights to the respective aspects, criteria are summed and 

multiplied by their assigned probabilities, resulting in a value for each impact (prior to the 

implementation of mitigation measures).  The Significance Rating (SR) without mitigation is rated on the 

scale that is given in Table 5.6 below: 
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Table 5-6:  Significance Rating without Mitigation 

Significance 
Rating 

Level Description 

SR < 30 Low (L) Impacts with little real effect and which should not have an influence on, or require 
modification of the project design or alternative mitigation.  No mitigation is required. 

30 < SR < 60 Medium (M) Where it could have an influence on the decision unless it is mitigated.  An impact or 
benefit which is sufficiently important to require management.  Of moderate significance 
- could influence the decisions about the project if left unmanaged. 

SR > 60 High (H) Impact is significant, mitigation is critical to reduce impact or risk.  The resulting impact 
could influence the decision depending on the possible mitigation.  An impact that could 
influence the decision about whether or not to proceed with the project. 

5.3.6 Identifying the Potential Impacts with Mitigation Measures 

In order to gain a comprehensive understanding of the overall significance of the impact, after 

implementation of the mitigation measures, it will be necessary to re-evaluate the impact.  Significance 

with mitigation is rated on the scale that is given in Table 5.7 below: 

Table 5-7:  Significance Rating with Mitigation 

Significance 
Rating 

Level Description 

SR < 30 Low (L) Impacts with little real effect and which should not have an influence on, or require 
modification of the project design or alternative mitigation.  No mitigation is required. 

30 < SR < 60 Medium (M) Where it could have an influence on the decision unless it is mitigated.  An impact or 
benefit which is sufficiently important to require management.  Of moderate significance 
- could influence the decisions about the project if left unmanaged. 

SR > 60 High (H) Impact is significant, mitigation is critical to reduce impact or risk.  The resulting impact 
could influence the decision depending on the possible mitigation.  An impact that could 
influence the decision about whether or not to proceed with the project. 

5.4 REPRESENTATION OF NOISE LEVELS 

Noise rating levels were calculated in the ENIA Report using the appropriate Sound Propagation Model 

(the ISO 9613-2 algorithm was used that is part of the SoundPlan Package).  It is therefore important to 

understand the difference between sound, or noise, level, as well as the noise rating level (also see 

Glossary of Terms in Appendix A). 

Sound, or noise, levels generally refers to a level as measured using an instrument, whereas the noise 

rating level refers to a calculated sound exposure level to which various corrections and adjustments 

were added.  These noise rating levels were further processed into a 3D map illustrating noise contours 

of constant rating levels or noise isopleths.  In this ENIA it was used to illustrate the potential extent of 

the calculated noises of the entire project (the uMWP-1) and not noise levels at a specific moment in 

time. 
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6 ASSUMPTIONS AND LIMITATIONS 

6.1 MEASUREMENTS OF AMBIENT SOUND LEVELS 

 Ambient sound levels are the cumulative effects of innumerable sounds generated from a 

variety of noise sources at various instances both far and near from the listener.  High 

measurements may not necessarily mean that noise levels in the area are high.  Similarly, 

a low sound level measurement will not necessarily mean that the area is always quiet, as 

sound levels will vary over seasons, time of the day, faunal characteristics, vegetation in 

the area and meteorological conditions (especially wind).  This is excluding the potential 

effect of sounds from anthropogenic origin.  It is impossible to quantify and identify the 

numerous sources that influenced one 10-minute measurement using the reading result at 

the end of the measurement.  Therefore trying to define ambient sound levels using the 

result of one 10-minute measurement will be very inaccurate (very low confidence level in 

the results) for the reasons mentioned above.  The more measurements that can be 

collected at a location the higher the confidence levels in the ambient sound level 

determined.  The more complex the sound environment, the longer the required 

measurement, especially when at a community or house.  It is assumed that the 

measurement locations represents ambient sound levels in the area (similar environment), 

yet, in practice this can be highly erroneous as there are numerous factors that can impact 

on ambient sound levels, including: 

o the distance to the closest trees, number and type of trees as well as the height 

of the trees; 

o available habitat and food for birds and other animals; 

o distance to residential dwellings, type of equipment used at dwelling 

(compressors, air-cons, etc.) and people in the area;  

o general maintenance condition of houses (especially during windy conditions), 

as well as 

o numbers and types of animals kept in the vicinity of the measurement 

locations. 

 Determination of existing road traffic and other noise sources of significance are important 

(traffic counts, etc.).  Traffic, however, is highly dependent on the time of day as well as 

general agricultural activities taking place at the time of traffic counts.  Traffic noise is one 

of the major components in urban areas and could be a significant source of noise during 

busy periods.  This Study found that traffic in the area was very low, yet it cannot be 

assumed that is always very low; 

 Measurements over wind speeds of 3 m/s could provide data influenced by wind-induced 

noises.  While the windshields used limits the effect of fluctuating pressure across the 

microphone diaphragm, the effect of wind-induced noises in the trees in the vicinity of the 

microphone did impact on the ambient sound levels.  The site visit unfortunately coincided 

with a relatively windy period; 

 Ambient sound levels are depended not only time of day and meteorological conditions, 

but also change due to seasonal differences.  Ambient sound levels are generally higher in 
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summer months when faunal activity is higher and lower during the winter due to reduced 

faunal activity; 

 Ambient sound levels recorded near rivers, streams, wetlands, trees and bushy areas can 

be high.  This is due to faunal activity which can dominate the sound levels around the 

measurement location, and 

 As a residential area develops the presence of people will result in increased sounds.  These 

are generally a combination of traffic noise, voices, animals and equipment (incl. TV’s and 

Radios).  The result is that ambient sound levels will increase as a residential area matures. 

6.2 CALCULATING NOISE EMISSIONS AND THE ADEQUACY OF PREDICTIVE METHODS 

The noise emissions into the environment from the various sources as defined were calculated for the 

operational phase of the uMWP-1 in detail, using the Sound Propagation Model described in ISO 9613-

2. 

The following was considered in the Noise Model: 

 The octave band sound pressure emission levels of processes and equipment; 

 The distance of the receiver from the noise sources; 

 The impact of atmospheric absorption; 

 The operational details of the proposed project (the uMWP-1), such as projected areas 

where activities will be taking place; 

 Topographical layout, as well as 

 Acoustical characteristics of the ground.  Fifty percent (50%) soft ground conditions were 

modelled, as the area where the construction activities could take place is well vegetated 

and sufficiently uneven to allow the consideration of relatively soft ground conditions.  This 

is because the use of hard ground conditions could represent a too precautionary situation. 

The noise emission into the environment due to additional traffic was calculated using the Sound 

Propagation Model described in SANS 10210.  Corrections such as the following will be considered: 

 Distance of receptor from the roads; 

 Road construction material; 

 Average vehicle speeds; 

 Vehicle types, and 

 Ground acoustical conditions. 

It is important to understand the difference between sound, or noise level and the noise rating level 

(also see Glossary of Terms – Appendix A).  

Sound, or noise levels, generally refers to a sound pressure level as measured using an instrument, 

whereas the noise rating level refers to a calculated sound exposure level to which various corrections 

and adjustments was added.  These noise rating levels are further processed into a 3D map illustrating 

noise contours of constant rating levels or noise isopleths.  In this project it illustrate the potential extent 
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of the calculated noises of the complete project and not noise levels at a specific moment in time.  It is 

used to define potential issues of concern and not to predict a noise level at a potential noise-sensitive 

receptor.  For this the selected sound propagation model is internationally recognised and considered 

adequate. 

6.3 ADEQUACY OF UNDERLYING ASSUMPTIONS 

Noise experienced at a certain location is the cumulative result of innumerable sounds emitted and 

generated both far and close, each in a different time domain, each having a different spectral character 

at a different sound level.  Each of these sounds are also impacted differently upon by the surrounding 

vegetation, structures and meteorological conditions that result in a total cumulative noise level 

represented by a few numbers on a sound level meter. 

As previously mentioned, it is not the purpose of noise modelling to accurately determine a likely noise 

level at a certain receptor, but to calculate a noise rating level that is used to identify potential issues of 

concern.  

6.4 UNCERTAINTIES OF INFORMATION PROVIDED 

While it is difficult to define the character of a measured noise in terms of numbers (third octave sound 

power levels), it is difficult to accurately model noise levels at a receptor from any operation.  The 

projected noise levels are the output of a numerical model with the accuracy depending on the 

assumptions made during the setup of the model.  The assumptions include the following: 

 That octave sound power levels selected for processes and equipment accurately represent 

the sound character and power levels of these processes and equipment.  

The determination of octave sound power levels in itself is subject to errors, limitations 

and assumptions with any potential errors carried over to any model making use of these 

results; 

 Sound power emission levels from processes and equipment changes depending on the 

load the process and equipment is subject to.  While the octave sound power level is the 

average (equivalent) result of a number of measurements, this measurement relates to a 

period that the process or equipment was subject to a certain load (work required from 

the engine or motor to perform action).  Normally these measurements are collected when 

the process or equipment is under high load.  The result is that measurements generally 

represent a worse-case scenario; 

 As it is unknown which processes and equipment will be operational (when and for how 

long), modelling considers a scenario where processes and equipment are under full load 

for a set time period.  Modelling assumptions complies with the precautionary principle 

and operational time periods are frequently overestimated.  The result is that projected 

noise levels would be likely over-estimated; 

 Modelling cannot capture the potential impulsive character of a noise that can increase the 

potential nuisance factor; 

 The XYZ topographical information is derived from the Advanced Spaceborne Thermal 

Emission and Reflection Radiometer (ASTER) Global DEM data, a product of Japan’s 

Ministry of Economy, Trade, and Industry (METI) and the National Aeronautical and Space 
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Administration (NASA).  There are known inaccuracies and artefacts in the data set, yet this 

is still one of the most accurate data sets to obtain 3D-topographical information; 

 The impact of atmospheric absorption is simplified and very uniform meteorological 

conditions are considered.  This is an over-simplification and the effect of this in terms of 

sound propagation modelling is difficult to quantify, and 

 Acoustical characteristics of the ground are over-simplified with ground conditions 

accepted as uniform.  Fifty percent (50%) soft ground conditions will be modelled as the 

area where the construction activities are proposed is well vegetated and sufficiently 

uneven to allow the consideration of soft ground conditions.  

  



ENVIRO-ACOUSTIC RESEARCH  

ENIA – UMKHOMAZI WATER PROJECT PHASE 1 (ALTERNATIVE) 

P a g e  | 60 

7 PROJECTED NOISE RATING LEVELS 

7.1 CURRENT AMBIENT SOUND LEVELS 

Ambient sound levels were measured in the area and discussed in Sub Section 3.3 above.  No noise 

contours were developed for the area as there are no significant noise sources in the vicinity that could 

influence the soundscape. 

7.2 PROJECTED CONSTRUCTION NOISE LEVELS  

As discussed in Sub Section 4.3 above, there are numerous potential sources of noise during the 

construction phase.  At the start of construction a significant noise source would be the development, 

off-loading of equipment and material as well as the heavy vehicle traffic associated with these 

activities.  Together with these activities there are numerous other activities that will start, including 

the construction of access roads, clearing of vegetation and topsoil stripping, as well as a plethora of 

other activities. 

It is, however, a complex undertaking to model each and every potential combination of activities that 

could take place, and the scenario proposed include the start of construction, with the removal of 

vegetation and topsoil.  Equipment that is normally used for this purpose includes, but are not limited 

to, the following: 

 Graders and/or bulldozers to strip vegetation; and 

 Excavators and Articulated Dump Trucks (ADTs) removing the topsoil and transporting it to 

stockpile areas.  This activity, while it may not be the noisiest activity, generally takes place 

at ground surface without the benefit of topsoil and subsoil berms that could reduce noise 

levels. 

The third octave sound power levels selected for the modelled scenarios are presented in Table 7-1. 

Table 7-1:    Third Octave Sound Power Emission Levels used for Modelling 

Equipment Sound Power Level, dB re1 pW, in Octave Band, Hz SPL 

Frequency 63 125 250 500 1000 2000 4000 (dBA) 

Articulated Dump Truck (ADT) - Bell B25D  102.5 108.6 106.5 105.4 104.5 99.2 97.2 108.4 

Drilling machine and Compressor 121.6 123.3 118.3 115.3 114.2 113.9 111.3 120.8 

Ventilation Fan 125.7 121.2 112.7 107.4 97.8 93.8 87.1 110.1 

Excavator – Hitachi 870 108.4 108.2 110.0 104.8 102.7 97.7 97.9 108.1 

General Noise 95.0 100.0 103.0 105.0 105.0 100.0 100.0 108.8 

Road Truck – 30 ton 90.0 101.0 102.0 105.0 105.0 104.0 99.0 109.6 

 

Part of the construction activities include the tunnel boring activities, where drilling material will be 

generated. This drilling spoil material will be hauled to the spoil sites using ADTs with the ADTs 

generating noise at the spoil deposit sites. This assessment will consider 6 trucks (per hour) moving to 
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and from selected spoil disposal sites from the tunnel entrance (at an average speed of 40 km/h). 

General noises will also be generated at the tunnel entrance. 

A conceptual scenario was envisioned and is illustrated in Figure 7-1 and Figure 7-2 below, and it should 

be noted that due to the size of the area of the uMWP-1, it is divided into the following three (3) 

sections: 

o Eastern Section: - Projected daytime and night-time noise rating level contours 

are presented in Figure 7-3 and  Figure 7-4 below for the conceptual scenario. 

o Middle Section: - Projected daytime and night-time noise rating level contours are 

presented in Figure 7-5  and Figure 7-6 below for the conceptual scenario. 

o Western Section: - Projected daytime and night-time noise rating level contours 

are presented in Figure 7-7  and Figure 7-8 below for the conceptual scenario.  

While there are numerous other activities that could take place during construction, the conceptualised 

activities should account for a significant portion of the acoustic energy impacting on the surrounding 

environment. 

7.3 PROJECTED OPERATIONAL PHASE NOISE LEVELS  

There will be increased traffic and activities relating to people visiting the facilities as well as for O&M 

activities.  While these activities will result in increased the noise levels during these events will be very 

temporary (compared to construction activities).  Based on the experience of the author, the noise 

impact will be low, and it was therefore not assessed further.  

7.4 REHABILITATION, DECOMMISSIONING, CLOSURE AND POST CLOSURE PHASE NOISE IMPACT  

Minimal rehabilitation activities will take place after construction, as most of the disturbed areas would 

be inundated by the dam and will not require rehabilitation.  Decommissioning, closure and post closure 

activities are generally far less than the construction and operational activities due to the fact these 

activities are not necessarily very urgent and that the activities are usually limited to daytime hours.  

Post closure activities are mainly limited to monitoring and maintenance, which have very low noise 

impacts, and therefore these activities were not investigated further. 
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Figure 7-1:  Conceptual Construction Activities in the Vicinity of the Eastern Section - Ventilation Shaft and Spoil sites  
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Figure 7-2:  Conceptual Construction Activities at the Smithfield Dam, Western Ventilation Shaft and Adit Area 
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Figure 7-3:  Projected Conceptual Daytime Construction Activities - Noise Rating Contour Levels (Eastern Part of the uMWP-1) 
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Figure 7-4:  Projected Conceptual Night-time Construction Activities - Noise Rating Contour Levels (Eastern Part of the uMWP-1) 
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Figure 7-5:  Projected Conceptual Daytime Construction Activities - Noise Rating Contour Levels (Middle Part of the uMWP-1) 
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Figure 7-6:  Projected conceptual Night-time Construction Activities - Noise Rating Contour Levels (Middle Part of the uMWP-1) 
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Figure 7-7:  Projected Conceptual Daytime Construction Activities - Noise Rating Contour Levels (Western Part of the uMWP-1) 
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Figure 7-8:  Projected Conceptual Night-time Construction Activities - Noise Rating Contour Levels (Western Part of the uMWP-1) 
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8 SIGNIFICANCE OF THE NOISE IMPACTS 

8.1 CONSTRUCTION PHASE NOISE IMPACTS 

8.1.1 Potential Noise Impact in the Eastern Section – Avifauna Receptors (Blue Swallows) 

The ENIA considers the potential worst-case noise impact, with conceptual noise generating activities 

taking place close to the potential noise-sensitive receptors as well as the identified breeding areas of 

the Blue Swallows. 

The potential noise-generating construction activities as discussed in section 4.3 and 7.2 was 

conceptualized and modelled, with the potential daytime and night-time noise rating levels, which are 

presented in Figure 7-3  and Figure 7-4 above.  The duration of the noise impact would be short-term. 

The significance of the potential noise impacts on the Blue Swallows are defined in Table 8-1 below for 

the daytime scenario, using the criteria as described in Paragraph 5.3.4.  The significance of the 

potential noise impact on Blue Swallows for the night-time scenario is defined in Table 8-2 below. 

 
Table 8-1:  Noise Impact Assessment: Daytime Construction Activities in Eastern Area (Avifauna) 

Impacts: 

Increases in noise levels in the habitat of the Blue Swallows (assuming that the Blue Swallows would detect a change in 
ambient sound levels of more than 5 dBA – precautionary approach).  

Sensitivity Analysis: 

Very quiet area with daytime ambient sound levels (LAeq,i) of 30 – 36 dBA and LAeq,f levels of 25 – 36 dBA.  It is assumed 
that the Blue Swallows would be used to daytime ambient sound of 35 dBA.  Noise levels less than 35 dBA would not 
change the daytime foraging activities.  If the Blue Swallows may detect the change in ambient sound levels exceeding 5 
dB (40 dBA total), noise levels may impact on less than 3.5% of their habitat.  If this increase in noise level impacts on the 
foraging activities, the Blue Swallows may avoid the areas where construction activities take place.  

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in ambient sound levels at the 
habitat of the Blue Swallows.  

Increased noise levels may impact on 
ambient sound levels for less than 
3.5% of the Blue Swallows habitat. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact on 
the Blue Swallow habitat up to 
1,500 m away from the construction 
activities  

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is definite and therefore the Blue Swallows will avoid construction activities 
during foraging.  This may be due to increased noise levels as well as people and vehicular movement.  The potential zone 
of influence is, however, less than 3.5% of the available habitat area and the potential of noise levels impacting on the 
foraging activities of the Blue Swallow is considered improbable for the larger area.  The significance of the noise impact 
is therefore considered to be low. 

Gaps in Knowledge: 

It is not known what level of noise level will impact on the Blue Swallows.  As such this Study took a precautious approach 
and assumed that a noise level exceeding 40 dBA may affect their foraging activities. 

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

Mitigation is not required. 
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Table 8-2: Noise Impact Assessment:  Night-time Construction Activities in Eastern Area (Avifauna) 

Impacts: 

Increases in noise levels at the nesting sites of the Blue Swallows (assuming that the Blue Swallows would detect a change 
in ambient sound levels of more than 5 dBA – precautionary approach). 

Sensitivity Analysis: 

Very quiet area and considering ambient sound levels measured in similar locations at night, ambient sound levels (LAeq,i) 
could range between 30 – 35 dBA, although these low levels are considered unfeasible8.  Considering an acceptable 
ambient sound level of 35 dBA, a change of 5 dB may be detectable and noise levels exceeding 40 dBA may impact on the 
Blue Swallows nesting sites in the area (very precautious approach).  If noise levels are higher than 40 dBA when the Blue 
Swallows return to select a nesting site, they may select a different nesting site in a quieter area.  If noise levels increase 
higher than 40 dBA the Blue Swallows may abandon their existing nesting sites.  

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in ambient sound levels at 
the Blue Swallows nesting sites.  

Increased noise levels may reduce the 
available nesting sites, or result in the 
abandonment of existing nesting sites.  

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact on 
the Blue Swallows nesting sites up to 
1,500 m away from the construction 
activities  

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be improbable and the significance of the potential noise 
impact would be low on the Blue Swallows.  

Gaps in Knowledge: 

Exact construction activities, or their locations, were not defined and this assessment considered a potential worst-case 
scenario as conceptualized.  Various activities can take place during the construction phase and it may be possible that an 
activity was not considered.  It is therefore recommended that no construction activities are permitted within 1,500 m 
from any active Blue Swallow nesting sites. 

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

If viable, it is recommended that no night-time construction activities are permitted within 1,500 m from any active Blue 
Swallow nesting site. 

8.1.2 Potential Noise Impact in the Eastern Section – Human Receptors 

The ENIA considers the potential worst-case noise impact, with conceptual noise generating activities 

taking place close to the potential noise-sensitive receptors as well as the area identified used by the 

blue swallows for breeding purposes.  

The potential noise-generating construction activities as discussed in the previous section and 

conceptualized was modelled, with the potential noise rating levels illustrated presented in Figure 7-3 

(daytime) and Figure 7-4 (night-time) above.  The significance of the potential noise impacts are 

defined in Table 8-3 below for the daytime scenario, using the criteria as described in Paragraph 5.3.4 

above.   

Table 8-4 below define the significance of the potential noise impact for the night-time scenario.  

                                                           
8 Blue Swallows would be nesting in an area where there is adequate food.  As such it is assumed that there would be significant insects in 
the area that would raise the night-time noise level. 
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Table 8-3:  Noise Impact Assessment:  Daytime Construction Activities in Eastern Area (Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA – precautionary approach).  Noise levels exceeding the 
SANS 10103 continuous equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with daytime LR,d rating level of 45 dBA.  Daytime ambient sound levels are assumed to be 45 dBA.  

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in noise level at receptors 
which may increase annoyance levels 
due to the construction activities.   

Noise levels would be less than 45 dBA 
at all NSDs. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact an 
area within 600 m from these activities 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be improbable and the significance of the potential noise 
impact would be low on the NSDs. 

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to a NSD was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

Mitigation is not required. 

 
Table 8-4:  Noise Impact Assessment:  Night-time Construction Activities in Eastern Area (Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA).  Noise levels exceeding the SANS 10103 continuous 
equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with night-time LR,n rating level of 35 dBA.  Night-time ambient sound levels are assumed to be 35 dBA at the 
receptors. 

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in noise level at the 
receptors, which may 
increase the annoyance due 
to of the construction 
activities. 

Noise levels could be between 40 and 
45 dBA at NSDs living closer than 100m 
from any access roads used at night. 
Noise levels could be higher than 42 
dBA at a NSD such as 73 due the access 
roads surrounding this NSD. 

Depending on the topography, multiple 
construction activities taking place 
simultaneously may impact on an area within 
1,000 m from the construction activities (noise 
levels exceeding 40 dBA), or as much as 300m 
from access roads. 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be probable and the significance of the potential noise 
impact may be medium on the closest NSD for night-time construction activities, especially construction traffic.  

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to a NSD was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 
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It is recommended that the developer identify NSD living within 200m from access roads to be used at night for 
construction activities. The noise levels can be managed by minimising all night-time hauling activities that must drive past 
these NSD. 

8.1.3 Potential Noise Impact in the Middle Section – Human Receptors 

The potential noise-generating construction activities as discussed in the previous section and 

conceptualized was modelled, with the potential noise rating levels illustrated presented in Figure 7-5 

(daytime) and Figure 7-6 (night-time) above.  The significance of the potential noise impacts are 

defined in Table 8-5 below for the daytime scenario, using the criteria as described in 

Paragraph 5.3.4 above.   

Table 8-6 below define the significance of the potential noise impact for the night-time scenario.  

Table 8-5:  Noise Impact Assessment: Daytime Construction Activities in Middle Section (Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA).  Noise levels exceeding the SANS 10103 continuous 
equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with daytime LR,d rating level of 45 dBA.  Daytime ambient sound levels are assumed to be 45 dBA. 

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in noise level at receptors, 
which may increase annoyance levels 
due to the construction activities.  
Noises exceeding the daytime 
continuous equivalent noise rating 
level for a rural area. 

Noise levels could range between 45 
to 50 dBA at the closest receptor. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact on 
an area within 750 m from the 
construction activities. 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be likely, but the significance of the potential noise impact 
would be low on the closest receptor. 

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to a NSD was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

Mitigation is not required. 

 
Table 8-6:  Noise Impact Assessment:  Night-time Construction Activities in Middle Section 
(Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA).  Noise levels exceeding the SANS 10103 continuous 
equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with night-time LR,n rating level of 35 dBA.  Night-time ambient sound levels are assumed to be 35 dBA at closest 
receptor. 

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 
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Increase in noise level at the receptors, 
which may increase annoyance levels 
due to construction activities.  
Potential disturbing noises.  Noises 
exceeding rating level. 

Night-time noise levels could range 
between 45 to 50 dBA at the closest 
receptor. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact on 
an area within 1,900 m from the 
construction activities. 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be highly likely and the significance of the potential noise 
impact would be medium on the receptor.  

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to the receptor was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

If the dwellings are used for residential purposes at night, it is proposed that: 

 A meeting be held with the resident to discuss the projected noise levels as well as to identify viable 
mitigation measures; 

 Night-time construction activities be minimised where possible, and if it is required then smallest equipment 
should be used, as well as 

 Topsoil can be used to develop a berm between the construction activities and the dwellings, this berm 
should, however, be constructed during the daytime period.  

8.1.4 Potential Noise Impact in the Western Section – Human Receptors 

The potential noise-generating construction activities as discussed in the previous section and 

conceptualized was modelled, with the potential noise rating levels illustrated presented in Figure 7-7 

(daytime) and Figure 7-8 (night-time) above.  The significance of the potential noise impacts are 

defined in Table 8-7  below for the daytime scenario, using the criteria as described in 5.3.4 above.   

Table 8-8 below define the significance of the potential noise impact for the night-time scenario. 
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Table 8-7:  Noise Impact Assessment: Daytime Construction Activities in Western Section (Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA).  Noise levels exceeding the SANS 10103 continuous 
equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with daytime LR,d rating level of 45 dBA.  Daytime ambient sound levels are assumed to be 45 dBA. 

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in noise level at receptors, 
which may increase annoyance levels 
due to construction activities.  Noises 
exceeding the daytime continuous 
equivalent noise rating level for a rural 
area.  Noise levels may be disturbing 
for the closest receptors living in the 
Magadini Community. 

Noise levels could range between 50 
to 55 dBA at the closest receptors in 
the Magadini Community. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact on 
an area within 600 m from the 
construction activities. 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be likely, but the significance of the potential noise impact 
would be medium on the closest receptor. 

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to a NSD was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

If the dwellings are used for residential purposes at night, it is proposed that: 

 A meeting be held with the residents to discuss the projected noise levels, as well as to identify viable 
mitigation measures. 

 The number of simultaneous construction activities could be reduced, and equipment with the lowest sound 
power emission levels should be considered for use. 

 Topsoil can be used to develop a berm between the construction activities and the dwelling, which should be 
constructed during the daytime period. 

 Acoustic screens could be used to reduce acoustic energy. 

 
Table 8-8: Noise Impact Assessment:  Night-time Construction Activities in Western Section 
(Humans) 

Impacts: 

Increases in noise levels at the closest receptors (more than 5 dBA).  Noise levels exceeding the SANS 10103 continuous 
equivalent noise rating level for a rural area.  

Desktop Sensitivity Analysis: 

Rural area with a night-time LR,n rating level of 35 dBA.  Night-time ambient sound levels are assumed to be 35 dBA at the 
closest receptor. 

Issue Nature of Impact (Table 5-2) Extent of Impact (Table 5-4) 

Increase in noise level at the 
receptors, which may increase 
annoyance levels due to construction 
activities.  Noises exceeding the night-
time continuous equivalent noise 
rating level for a rural area.  Noise 
levels may be disturbing for the closest 

Night-time noise levels could range 
between 50 to 55 dBA at the closest 
receptors in the Magadini Community. 

Depending on the topography, 
multiple construction activities taking 
place simultaneously may impact an 
area within 1,200 m from the 
construction activities. 
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receptors living in the Magadini 
Community. 

Description of Expected Significance of Impact (Probability - Table 5-5; Significance - Table 5-6): 

The probability of a noise impact taking place is considered to be highly likely and the significance of the potential noise 
impact would be medium on the receptors.  

Gaps in Knowledge: 

Construction activities were not defined and this assessment considered a potential worst-case scenario as 
conceptualized.  Various activities can take place during construction and it may be possible that an activity taking place 
close to the receptor was not considered.  

Comments: 

High confidence in the assessment. 

Mitigation Measures: 

If the dwellings are used for residential purposes at night, it is proposed that: 

 A meeting be held with the residents to discuss the projected noise levels, as well as to identify viable 
mitigation measures. 

 Night-time construction activities be minimised where possible, and the number of simultaneous construction 
activities could be reduced.  

 Equipment with the lowest sound power emission levels should be considered for use during night-time 
construction activities.. 

 Topsoil can be used to develop a berm between the construction activities and the dwelling, which should be 
constructed during the daytime period. 

 Acoustic screens could be used to reduce acoustic energy. 

8.2 OPERATIONAL PHASE NOISE IMPACT 

There is a low potential for a noise impact during the operational phase due to the temporary nature 

of the noises, and therefore the operational noise impacts were not assessed further.  

8.3 DECOMMISSIONING AND REHABILITATION PHASE NOISE IMPACT  

The noise impact of final decommissioning and rehabilitation activities will be lower than that of the 

construction activities, since the decommissioning and rehabilitation activities normally take place 

during the day using minimal equipment.  Furthermore, these activities are less urgent in most 

instances than typical construction activities. 
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9 MITIGATION OPTIONS 

Mitigation can be divided into technical and management options.  Technical options may include the 

use of less noisier equipment and/or the use of berms (acoustical screens) between the noise sources 

and the receptors.  Management options include operating at different times, operating equipment at 

different locations, as well as limiting the simultaneous use of equipment.  Monitoring may be required 

to measure the success of the mitigation measures.  However, even with the best mitigation, it is 

possible that people may hear the noises from the construction activities at night.  Reverse alarms of 

construction equipment and vehicles, as well as other impulsive sounds do have a nuisance effect and 

therefore people might complain. 

The Implementing Agent (IA) should therefore take note of the following general comments: 

1. Good public relations are essential, during stages surrounding human receptors, and other 

stakeholders, should be informed about the sound generated from the construction activities 

and thereafter.  The information presented to them should be factual, and should not set any 

unrealistic expectations.  It is counterproductive to suggest that the construction activities 

will be inaudible, or to use vague terms like “quiet”.  It is expected that there will be periods 

when noises will be clearly audible and potentially disturbing.  The magnitude of the sound 

will depend on a multitude of variables and will vary from day to day and from place to place 

with also taking cognisance of the environmental and operational conditions.  Similarly, 

potential annoyance levels have been linked to visibility and audibility.  Audibility is distinct 

from the sound level, because it depends on the ambient sound level and character, as well 

as the level and character (spectral, tones and impulsive) of noises generated due to 

construction and other activities.  Psychoacoustics9 is even more complex, but it has been 

found that a negative attitude towards a development do influence the possibility of noise 

complaints.  

2. Community involvement needs to be continues throughout the project lifecycle.  Annoyance 

is a complicated psychological phenomenon, as with many industrial operations, expressed 

annoyance with sound can reflect an overall annoyance with the project, rather than a 

rational reaction to the sound itself.  The uMWP-1, however, offers a benefit to the greater 

population and region. 

3. The IA must implement communication structures, i.e. a help line where complaints could be 

lodged.  All potential human receptors and other stakeholders should be made aware of 

these communication structures.  The IA should also maintain a commitment to the local 

communities and respond to concerns promptly, since there could be sporadic and legitimate 

noise complaints, e.g. sudden and sharp increases in sound levels could result from 

mechanical malfunctions or other unforeseen problems, which can be corrected promptly 

without unnecessary delays. 

                                                           
9  Scientific study of sound perception and audiology, specifically, the branch of science studying the psychological and physiological 

responses associated with sound (including noise, speech and music). 
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9.1 CONSTRUCTION PHASE 

Due to the medium significance for noise impacts on the human receptors, specific mitigation options 

are required during construction.  It is therefore highly recommended that the Contractor include an 

Environmental Awareness Component in their Safety and Health Induction, which should include a 

sound and noise facet to create awareness amongst all employees and sub-contractors in terms of the 

potential noise risks that activities (especially night-time activities) could pose to the surrounding 

environment. 

Further general mitigation measures are highlighted for the IA and Contractor to consider, which could 

assist to reducing events where increased noises may affect surrounding receptors: 

 Convene meetings with the affected communities and other stakeholders to discuss the 

anticipated noise levels as well as to identify viable mitigation measures. 

 It is recommended that the developer identify NSD living within 200m from access roads 

to be used at night for construction activities. The noise levels can be managed by 

minimising all night-time hauling activities (using heavy vehicles) that must drive past 

these NSD. 

 Plan for the use the available to construct berms to assist serve as acoustical screens, 

where possible, between the construction activities and surrounding noise-sensitive 

receptors to break the line of sight as soon as possible.  These berms should ideally be 

constructed during the daytime using minimal construction equipment.  f these berms are 

correctly constructed, they can significantly reduce the noise impacts on the surrounding 

receptors. 

 The use the smaller and less noisier equipment when operating near receptors; 

 Where possible, only operate during daytime.  

 During night-time construction activities, the operations should not be closer than 600 m 

from any receptors in order to prevent noise levels exceeding 45 dBA at the receptors.  

The specific use of acoustic screens (soil or spoil pile berms or even temporary screens) 

between receptors and construction activities (receptors closer than 600 m from the 

construction activities) are recommended to reduce noise levels. 

 Ensure that no night-time construction activities take place closer than 1,500 m from any 

active Blue Swallow nesting sites.  If acoustic screens are developed (constructed) 

between the Blue Swallow nesting sites and the construction activities, then the noise 

levels will be less, but if night-time activities are planned this must be confirmed with 

noise measurements or noise propagation modelling. 

 Ensure that all equipment is well maintained and fitted with the correct and appropriate 

noise abatement measures. 

 Transporting of equipment and material during daytime periods where possible. 
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9.2 OPERATIONAL PHASE 

There is low risk of a noise impacts during the operational phase, and therefore further mitigation is 

not required in this regard. 

9.3 DECOMMISSIONING AND REHABILITATION PHASE  

There is a low risk of a noise impact during the decommissioning and rehabilitation phase, and 

therefore further mitigation is not required in this regard. 

9.4 SPECIAL CONDITIONS  

9.4.1 Conditions for Inclusion in the Environmental Authorisation 

Conditions that should be included in the Environmental Authorization include the following: 

 No night-time construction activities must be permitted closer than 1,500 m to any active 

Blue Swallow nesting sites; 

 The Contractor must investigate any reasonable and valid noise complaint if registered by 

a receptor residing within 1,000 m from any construction activity, and 

 Both the IA and Contractor should be able to indicate that they considered the various 

mitigation measures proposed in this Report, as well as to give reasons in these mitigation 

measures could not be implemented, or why they might not be feasible. 

9.4.2 Conditions for Inclusion in the Environmental Management Programme  

The afore-mentioned aspects for inclusion in the Environmental Authorisation should also be included 

in the Environmental Management Programme (EMPr) to ensure compliance with the Noise Control 

Regulations.  The aspects to be included in the EMPr are, however, not limited to those required for 

the Environmental Authorisation and further important aspect could be identified at a later stage as, 

or if, required. 
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10  ENVIRONMENTAL NOISE MONITORING PLAN 

Environmental Noise Monitoring (ENM) can be divided into two distinct categories, namely: 

 Passive monitoring – the registering of any complaints regarding noise, and 

 Active monitoring – the measurement of noise levels at identified locations. 

As there are a potential for a noise impact, active ENM is recommended.  Additional monitoring and 

noise investigations should be undertaken, if required, when a valid complaint is registered.  

The Contractor must investigate any such complaints which may include additional noise 

measurements.  Furthermore, it is recommended that the ENM and noise investigations be undertaken 

by an independent Acoustic Specialist.  It should be noted that this Report only highlight areas where 

noise measurements can be taken, and therefore the exact location must be determined by the 

Acoustic Consultant onsite when considering the location of construction activities. 

10.1 MONITORING LOCALITIES AND PROCEDURES 

10.1.1 Monitoring Localities 

Daytime measurements (and night-time construction activities are to take place) are recommended at 

the following locations: 

 At the receptor staying just west of the proposed Adit (and spoil sites) – NSD01, see 

Figure 10-1 below, and 

 At a number of locations in the Magadini Community in the vicinity of the proposed 

ventilation shaft, see Figure 10-2 below. 

Additional noise measurements should be undertaken at the dwelling/residence of a person who 

registered a noise complaint, or at locations identified by any other stakeholders.  These noise 

measurements should consider the direct surroundings to ensure that other sound/noise sources 

cannot influence the readings (or have a minimal influence).  A second instrument could also be 

deployed at the construction activities during these additional noise measurements to assist in 

confirming that the noise originates from the project site activities. 

10.1.2 Monitoring Procedures and Variables to be Analysed 

Ambient sound measurements should be collected as defined in SANS 10103:2008.  If a safe and secure 

measurement location can be identified, it is recommended that semi-continuous measurements are 

taken over a period of at least 16 hours, covering the full daytime period from 06h00 to 22h00.  If there 

are construction activities during night-time, then sound measurements should also be taken during 

the night-time period from 22h00 – 06h00.  Noise measurements should be collected in 10-minute 

measurements defining the 10-minute descriptors such as LAeq,I (National Noise Control Regulation 

Requirement), LA90,f (background noise level as used internationally) and LAeq,f (Noise level used to 

compare with IFC noise limit), and these two (2) variables must be analysed.  Furthermore, spectral 

frequencies should also be measured and analysed to define the potential origins of the noises. 
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If there is any safety and security concerns exist, then the 10-minute measurements should only be 

taken during a period when construction activities are taking place, together with notes about the 

sounds that are heard by the Acoustic Consultant. 

If noise measurements are collected in response of a noise complaint, sound level measurements 

should be collected during the same period, or in conditions similar to when the receptor experienced 

the disturbing noise event. 

10.2 NOISE MONITORING STANDARDS AND TECHNIQUES 

Noise measurements must be taken as required by the National Noise Control Regulations (GN R154 

of 1992) and SANS 10103:2008.  

10.3 MONITORING FREQUENCIES 

Quarterly noise monitoring is recommended due to the projected high noise levels, and additional 

noise measurement locations can be added to based on noise complaints during the previous quarterly 

monitoring cycle.  Measurements can stop if noise monitoring indicates that the noise levels comply 

with the set standard (40 dBA at night, 50 dBA during the day for a sub-urban noise district). 

10.4 DATA CAPTURE PROTOCOLS 

Noise measurements must be taken as required by the National Noise Control Regulations (GN R154 

of 1992) and SANS 10103:2008.  Measurements should be collected in 10-minute bins defining the 10-

minute descriptors such as LAeq,I (National Noise Control Regulation requirement), LA90,f (background 

noise level as used internationally) and LAeq,f (Noise level used to compare with IFC noise limit).  Spectral 

frequencies should also be measured to define the potential origin of noise.  

10.4.1 Feedback to Receptors and Stakeholders 

A Monitoring Report must be compiled considering the requirements of the National Noise Control 

Regulations (GN R154 of 1992) and SANS 10103:2008.  The Project Manager/Team must give feedback 

to the potential noise-sensitive receptors using the established channels and forums in the area to for 

allow interaction with the stakeholders.  Alternatively a written report can be submitted to the 

receptor/s (human receptor/s) or other stakeholder/s.  

10.4.2 Database Entries and Backups 

Data must be store unmodified in the electronic file saved from the instrument.  This file can be opened 

to extract the data to a spread sheet to allow for the processing and illustration (e.g. graphs) thereof.  

All the data and information should be safeguarded from accidental deletion or corruption. 

10.5 STANDARD OPERATING PROCEDURES FOR REGISTERING A COMPLAINT 

When a noise complaint is registered, the following information must be obtained: 

 Full details of the complainant; 

 Date and approximate time when this non-compliance occurred, and 

 A description of the noise or event. 
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Figure 10-1:  Possible areas where noise levels could be measured near NSD01 
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Figure 10-2:  Possible areas where noise levels could be measured near Magadini Community 
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11 RECOMMENDATIONS AND CONCLUSIONS  

 

It is recommended that: 

 that the Contractor include an Environmental Awareness Component in their Safety and 

Health Induction, which should include a sound and noise facet to create awareness 

amongst all employees and sub-contractors in terms of the potential noise risks that 

activities (especially night-time activities) could pose to the surrounding environment; 

 It is recommended that the developer identify NSD living within 200m from access roads 

to be used at night for construction activities. The noise levels can be managed by 

minimising all night-time hauling activities (using heavy vehicles) that must drive past 

these NSD; 

 Convene meetings with the affected communities and other stakeholders to discuss the 

anticipated noise levels as well as to identify viable mitigation measures;  

 Plan for the use the available to construct berms to assist serve as acoustical screens, 

where possible, between the construction activities and surrounding noise-sensitive 

receptors to break the line of sight as soon as possible.  These berms should ideally be 

constructed during the daytime using minimal construction equipment.  f these berms are 

correctly constructed, they can significantly reduce the noise impacts on the surrounding 

receptors;  

 The use the smaller and less noisier equipment when operating near receptors; 

 Where possible, that construction activities only take place during the daytime when work 

take place closer than 600 m from potential noise-sensitive receptors;  

 During night-time construction activities, the operations should not be closer than 600 m 

from any receptors in order to prevent noise levels exceeding 45 dBA at the receptors.  

The specific use of acoustic screens (soil or spoil pile berms or even temporary screens) 

between receptors and construction activities (receptors closer than 600 m from the 

construction activities) are recommended to reduce noise levels. 

 Ensure that no night-time construction activities take place closer than 1,500 m from any 

active Blue Swallow nesting sites.  If acoustic screens are developed (constructed) 

between the Blue Swallow nesting sites and the construction activities, then the noise 

levels will be less, but if night-time activities are planned this must be confirmed with 

noise measurements or noise propagation modelling. 

 Ensure that all equipment is well maintained and fitted with the correct and appropriate 

noise abatement measures. 

 Transporting of equipment and material to take place during daytime periods where 

possible. 
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It is concluded that: 

 There is a risk of medium significance noise impacts (tunnel adit, western ventilation shafts 

construction activities as well as night-time hauling using heavy vehicles), which can be 

mitigated and reduced with the magnitude of the reduction depending on the selected options 

(technical and management options selected to manage noise levels) as well as the way in 

which construction and other activities are managed, and 

 The uMWP-1 will not introduce any potential fatal flaws in terms of acoustics.  

 

With the selection of the required mitigation options, projected noise levels can be managed and 

Environmental Authorization can be granted. 

 

Comparing the noise impact of the project alternative with the balancing dams (report NEMAI-

UWP/ENIA/201801-Rev 2, dated May 2018) with the project without balancing dams (this assessment 

report), there is a slight preference for the project alternative without the balancing dams. This is 

because the blue swallow habitat area that may be influenced (due to increased noises) is slightly less 

than with the project using balancing dams. 
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12 ABOUT THE AUTHOR 

The Author started his career in the mining sector as a Bursar Learner Official (JCI, Randfontein), 

working in the mining industry, doing various mining related courses (Rock Mechanics, Surveying, 

Sampling, Safety and Health [Ventilation, noise, illumination etc.] and Metallurgy.  He did work in both 

underground (Coal, Gold and Platinum), as well as opencast (Coal) for 4 years.  He changed course 

from Mining Engineering to Chemical Engineering after his second year of his studies at the University 

of Pretoria. 

After graduation he worked as a Water Pollution Control Officer at the Department of Water Affairs 

and Forestry (DWAF) for two years (first year seconded from Wates, Meiring and Barnard), where his 

duties included the perusal (evaluation, commenting and recommendation) of various regulatory 

required documents, such as EMPRs, Water Use Licence Applications (WULAs) and EIAs, auditing of 

licence conditions as well as the compilation of Technical Documents. 

Since leaving the DWAF, Morné has been in private consulting for the last 15 years, managing various 

projects for the mining and industrial sector, private developers, business, other environmental 

consulting firms as well as the Department of Water Affairs (DWA).  During that period he has been 

involved in various projects, either as specialist, consultant, trainer or project manager, successfully 

completing these projects within budget and timeframe.  During this period he gradually moved 

towards environmental acoustics, focusing on this field exclusively since 2007.  

He has been interested in acoustics as from school days, doing projects mainly related to loudspeaker 

design.  Interest in the matter brought him into the field of ENM, Prediction and Control.  He has been 

doing work in this field for the past 8 years, and was involved with the following projects in the last 

few years: 

Wind Energy 

Facilities 

Full Environmental Noise Impact Assessments for - Bannf (Vidigenix), iNCa Gouda 
(Aurecon SA), Kangnas (Aurecon), Plateau East and West (Aurecon), Wolf (Aurecon), 
Outeniqwa (Aurecon), Umsinde Emoyeni (ARCUS) , Komsberg (ARCUS), Karee and Kolkies 
Wind Farms (ARCUS), Canyon Springs (Canyon Springs), Perdekraal (ERM), Zen 
(Savannah Environmental – SE), Goereesoe (SE), Springfontein (SE), Garob (SE), Project 
Blue (SE), ESKOM Kleinzee (SE), Walker Bay (SE), Oyster Bay (SE), Hidden Valley (SE), 
Happy Valley (SE), Deep River (SE), Tsitsikamma (SE), AB (SE), West Coast One (SE), 
Hopefield II (SE), Namakwa Sands (SE), VentuSA Gouda (SE), Dorper (SE), Amakhala 
Emoyeni (SE), Klipheuwel (SE), Cookhouse (SE), Cookhouse II (SE), Rheboksfontein (SE), 
Suurplaat (SE), Karoo Renewables (SE), Koningaas (SE), Eskom Aberdene (SE), Spitskop 
(SE), Castle (SE), Khai Ma (SE), Poortjies (SE), Korana (SE), IE Moorreesburg (SE), 
Gunstfontein (SE), Vredenburg (Terramanzi), Loeriesfontein (SiVEST), Rhenosterberg 
(SiVEST), Noupoort (SiVEST), Prieska (SiVEST), Dwarsrug (SiVEST), Msenge Emoyeni 
(Windlab), Isivunguvungu Wind Farm (Aurecon), Graskoppies (SiVEST), Hartebeest 
Leegte (SiVEST), Ithemba (SiVEST), !Xha Boom  (SiVEST), Kokerboom 1 (Aurecon), 
Kokerboom 2 (Aurecon), Teekloof (Mainstream), Sutherland (CSIR), Rietrug (CSIR), 
Sutherland 2 (CSIR), Spitskop West (Terramanzi)   

Mining and 

Industry 

Full Environmental Noise Impact Assessments for – Delft Sand (AGES), BECSA – 
Middelburg (Golder Associates), Kromkrans Colliery (Geovicon Environmental), SASOL 
Borrow Pits Project (JMA Consulting), Lesego Platinum (AGES), Tweefontein Colliery 
(Cleanstream Environmental), Evraz Vametco Mine and Plant (JMA), Goedehoop Colliery 
(Geovicon), Hacra Project (Prescali Environmental), Der Brochen Platinum Project (J9 
Environment), Brandbach Sand (AGES), Verkeerdepan Extension (CleanStream 
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Environmental), Dwaalboom Limestone (AGES), Jagdlust Chrome (MENCO), WPB Coal 
(MENCO), Landau Expansion (CleanStream Environmental), Otjikoto Gold (AurexGold), 
Klipfontein Colliery (MENCO), Imbabala Coal (MENCO), ATCOM East Expansion (Jones 
and Wagner), IPP Waterberg Power Station (SE), Kangra Coal (ERM), Schoongesicht 
(CleanStream Environmental), EastPlats (CleanStream Environmental), Chapudi Coal 
(Jacana Environmental), Generaal Coal (JE), Mopane Coal (JE), Glencore Boshoek Chrome 
(JMA), Langpan Chrome (PE), Vlakpoort Chrome (PE), Sekoko Coal (SE), Frankford Power 
(REMIG), Strahrae Coal (Ferret Mining), Transalloys Power Station (Savannah), Pan 
Palladum Smelter, Iron and PGM Complex (Prescali Environmental), Fumani Gold (AGES), 
Leiden Coal (EIMS), Colenso Coal and Power Station (SiVEST/EcoPartners), Klippoortjie 
Coal (Gudani), Rietspruit Crushers (MENCO), Assen Iron (Tshikovha), Transalloys (SE), 
ESKOM Ankerlig (SE), Pofadder CSP (SE), Nooitgedacht Titano Project (EcoPartners), 
Algoa Oil Well (EIMS), Spitskop Chrome (EMAssistance), Vlakfontein South (Gudani), 
Leandra Coal (Jacana), Grazvalley and Zoetveld (Prescali), Tjate Chrome (Prescali), 
Langpan Chromite (Prescali), Vereeniging Recycling (Pro Roof), Meyerton Recycling (Pro 
Roof), Hammanskraal Billeting Plant 1 and 2 (Unica), Development of Altona Furnace, 
Limpopo Province (Prescali Environmental), Haakdoorndrift Opencast at Amandelbult 
Platinum (Aurecon), Landau Dragline relocation  (Aurecon), Stuart Coal Opencast 
(CleanStream Environmental), Tetra4 Gas Field Development (EIMS), Kao Diamonds – 
Tiping Village Relocation (EIMS), Kao Diamonds – West Valley Tailings Deposit (EIMS), 
Upington Special Economic Zone (EOH), Arcellor Mittal CCGT Project near Saldanha 
(ERM), Malawi Sugar Mill Project (ERM), Proposed Mooifontein Colliery (Geovicon 
Environmental), Goedehoop North Residue Deposit Expansion (Geovicon Environmental), 
Mutsho 600MW Coal-Fired Power Plant (Jacana Environmentals), Tshivhaso Coal-Fired 
Power Plant (Savannah Environmental), Doornhoek Fluorspar Project (Exigo) 

Road and 

Railway 

The K220 Road Extension (Urbansmart), Boskop Road (MTO), Sekoko Mining (AGES), 
Davel-Swaziland-Richards Bay Rail Link (Aurecon), Moloto Transport Corridor Status Quo 
Report and Pre-Feasibility (SiVEST), Postmasburg Housing Development (SE), Tshwane 
Rapid Transport Project, Phase 1 and 2 (NRM Consulting/City of Tshwane), Transnet 
Apies-river Bridge Upgrade (Transnet), Gautrain Due-diligence (SiVest), N2 Piet Retief 
(SANRAL), Atterbury Extension, CoT (Bokomoso Environmental). 

Airports Oudtshoorn Noise Monitoring (AGES), Sandton Heliport (Alpine Aviation), Tete Airport 
Scoping (Aurecon) 

Noise 

Monitoring and 

Audit Reports 

Peerboom Colliery (EcoPartners), Thabametsi (Digby Wells), Doxa Deo (Doxa Deo), 
Harties Dredging (Rand Water), Xstrata Coal – Witbank Regional (Xstrata), Sephaku 
Delmas (AGES), Amakhala Emoyeni WEF (Windlab Developments), Oyster Bay WEF 
(Renewable Energy Systems), Tsitsikamma WEF Ambient Sound Level study (Cennergi 
and SE), Hopefield WEF (Umoya), Wesley WEF (Innowind), Ncora WEF (Innowind), 
Boschmanspoort (Jones and Wagner), Nqamakwe WEF (Innowind), Hopefield WEF Noise 
Analysis (Umoya), Dassiesfontein WEF Noise Analysis (BioTherm), Transnet Noise 
Analysis (Aurecon), Jeffries Bay Wind Farm (Globeleq), Sephaku Aganang (Exigo), 
Sephaku Delmas (Exigo), Beira Audit (BP/GPT), Nacala Audit (BP/GPT), NATREF (Nemai), 
Rappa Resources (Rayten), Measurement Report for Sephaku Delmas (Ages), 
Measurement Report for Sephaku Aganang (Ages), Development noise measurement 
protocol for Mamba Cement (Exigo), Measurement Report for Mamba Cement (Exigo), 
Measurement Report for Nokeng Fluorspar (Exigo), Tsitsikamma Community Wind Farm 
Pre-operation sound measurements (Cennergi), Waainek WEF Operational Noise 
Measurements (Innowind), Sedibeng Brewery Noise Measurements (MENCO), 
Tsitsikamma Community Wind Farm Operational noise measurements (Cennergi), 
Noupoort Wind Farm Operational noise measurements (Mainstream). 

Small Noise 

Impact 

Assessments  

TCTA AMD Project Baseline (AECOM), NATREF (Nemai Consulting), Christian Life Church 
(UrbanSmart), Kosmosdale (UrbanSmart), Louwlardia K220 (UrbanSmart), Richards Bay 
Port Expansion (AECOM), Babalegi Steel Recycling (AGES), Safika Slag Milling Plant 
(AGES), Arcelor Mittal WEF (Aurecon), RVM Hydroplant (Aurecon), Grootvlei PS Oil 
Storage (SiVEST), Rhenosterberg WEF, (SiVEST), Concerto Estate (BPTrust), Ekuseni Youth 
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Centre (MENCO), Kranskop Industrial Park (Cape South Developments), Pretoria Central 
Mosque (Noman Shaikh), Soshanguve Development (Maluleke Investments), Seshego-D 
Waste Disposal (Enviroxcellence), Zambesi Safari Equipment (Owner), Noise Annoyance 
Assessment due to the Operation of the Gautrain (Thornhill and Lakeside Residential 
Estate), Upington Solar (SE), Ilangalethu Solar (SE), Pofadder Solar (SE), Flagging Trees 
WEF (SE), Uyekraal WEF (SE), Ruuki Power Station (SE), Richards Bay Port Expansion 2 
(AECOM), Babalegi Steel Recycling (AGES), Safika Ladium (AGES), Safika Cement Isando 
(AGES), RareCo (SE), Struisbaai WEF (SE), Perdekraal WEF (ERM), Kotula Tsatsi Energy 
(SE), Olievenhoutbosch Township (Nali), , HDMS Project (AECOM), Quarry extensions 
near Ermelo (Rietspruit Crushers), Proposed uMzimkhulu Landfill in KZN (nZingwe 
Consultancy), Linksfield Residential Development (Bokomoso Environmental), 
Rooihuiskraal Ext. Residential Development, CoT (Plandev Town Planners), Floating 
Power Plant and LNG Import Facility, Richards Bay (ERM), Floating Power Plant project, 
Saldanha (ERM), Vopak Growth 4 project (ERM), Elandspoort Ext 3 Residential 
Development (Gibb Engineering). 

Project 

Reviews and 

Amendment 

Reports 

Loperberg (Savannah), Dorper (Savannah), Penhoek Pass (Savannah), Oyster Bay (RES), 
Tsitsikamma Community Wind Farm Noise Simulation project (Cennergi), Amakhala 
Emoyeni (Windlab), Spreeukloof (Savannah), Spinning Head (SE), Kangra Coal (ERM), 
West Coast One (Moyeng Energy), Rheboksfontein (Moyeng Energy), De Aar WEF 
(Holland), Quarterly Measurement Reports – Dangote Delmas (Exigo), Quarterly 
Measurement Reports – Dangote Lichtenburg (Exigo), Quarterly Measurement Reports 
– Mamba Cement (Exigo), Quarterly Measurement Reports – Dangote Delmas (Exigo) 
Quarterly Measurement Reports – Nokeng Fluorspar (Exigo), Proton Energy Limited 
Nigeria (ERM), Hartebeest WEF Update (Moorreesburg) (Savannah Environmental), 
Modderfontein WEF Opinion (Terramanzi), IPD Vredenburg WEF (IPD Power 
Vredenburg). 
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13  DECLARATION OF INDEPENDENCE 

 

I,  Morné de Jager declare that: 

 I act as the Noise Specialist in this application 

 I will perform the work relating to the application in an objective manner, even if this results 

in views and findings that are not favourable to the applicant 

 I declare that there are no circumstances that may compromise my objectivity in performing 

such work; 

 I have expertise in undertaking EIAs, including knowledge of the National Environmental 

Management Act (107 of 1998), the EIA of 2010, and any guidelines that have relevance to 

the proposed activity; 

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

 I will take into account, to the extent possible, the matters listed in regulation 8 of the 

regulations when preparing the application and any report relating to the application;  

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

 I undertake to  disclose to the applicant and the competent authority all material 

information  in my possession that reasonably has or may have the potential of influencing 

- any decision to be taken with respect to the application by the competent authority; and 

-  the objectivity of any report, plan or document to be prepared by myself for submission 

to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is 

distributed or made available to I&APs and the public and that participation by I&APs is 

facilitated in such a manner that all I&APs will be provided with a reasonable opportunity 

to participate and to provide comments on documents that are produced to support the 

application; 

 I will ensure that the comments of all I&APs are considered and recorded in reports that are 

submitted to the competent authority in respect of the application, provided that 

comments that are made by I&APs in respect of a final report that will be submitted to the 

competent authority may be attached to the report without further amendment to the 

report; 

 I will keep a register of all I&APs that participated in a Public Participation Process (PPP); 

 I will provide the competent authority with access to all information at my disposal 

regarding the application, whether such information is favourable to the applicant or not; 

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

 I will perform all other obligations as expected from an Environmental Assessment 

Practitioner (EAP) in terms of the Regulations, and 

 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in 

terms of Section 24F of the Act. (The National Environmental Management Act - Act 107 of 

1998).  
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Disclosure of Vested Interest 

 I do not have and will not have any vested interest (either business, financial, personal or 

other) in the proposed activity proceeding other than remuneration for work performed in 

terms of the EIA Regulations, 2010. 

 

 

____________________________________ 

Signature of the Specialist: 

 

Enviro-Acoustic Research cc 

Name of company: 

 

13 December 2019 

Date: 
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1/3-Octave Band A filter with a bandwidth of one-third of an octave representing four semitones, or notes 
on the musical scale.  This relationship is applied to both the width of the band, and the 
centre frequency of the band.  See also definition of octave band below. 

A – Weighting 

 

An internationally standardised frequency weighting that approximates the frequency 
response of the human ear and gives an objective reading that therefore agrees with the 
subjective human response to that sound. 

Air Absorption The phenomena of attenuation of sound waves with distance propagated in air, due to 
dissipative interaction within the gas molecules.  

Alternatives A possible course of action, in place of another, that would meet the same purpose and 
need (of proposal).  Alternatives can refer to any of the following, but are not limited 
hereto:  Alternative sites for development, alternative site layouts, alternative designs, 
alternative processes and materials.  In Integrated Environmental Management the so-
called “no go” alternative refers to the option of not allowing the development and may 
also require investigation in certain circumstances. 

Ambient  The conditions surrounding an organism or area. 

Ambient Noise The all-encompassing sound at a point being composed of sounds from many sources 
both near and far.  It includes the noise from the noise source under investigation. 

Ambient Sound The all-encompassing sound at a point being composite of sounds from near and far.  

Ambient Sound 
Level 

Means the reading on an integrating impulse sound level meter taken at a measuring point 
in the absence of any alleged disturbing noise at the end of a total period of at least 10 
minutes after such a meter was put into operation.  In this Report the term Background 
Ambient Sound Level will be used. 

Amplitude 
Modulated Sound 

A sound that noticeably fluctuates in loudness over time. 

Applicant Any person who applies for an authorisation to undertake a listed activity or to cause such 
activity in terms of the relevant environmental legislation. 

Assessment The process of collecting, organising, analysing, interpreting and communicating data that 
is relevant to some decision. 

Attenuation Term used to indicate reduction of noise or vibration, by whatever method necessary, 
usually expressed in decibels. 

Audible frequency 
Range 

Generally assumed to be the range from about 20 Hz to 20,000 Hz, the range of 
frequencies that our ears perceive as sound. 

Ambient Sound 
Level 

The level of the ambient sound indicated on a sound level meter in the absence of the 
sound under investigation (e.g. sound from a particular noise source or sound generated 
for test purposes).  Ambient sound level as per Noise Control Regulations. 

Broadband Noise Spectrum consisting of a large number of frequency components, none of which is 
individually dominant. 

C-Weighting This is an international standard filter, which can be applied to a pressure signal or to a 
Sound Pressure Level (SPL) or Sound Power Level (PWL) spectrum, and which is essentially 
a pass-band filter in the frequency range of approximately 63 to 4000 Hz.  This filter 
provides a more constant, flatter, frequency response, providing significantly less 
adjustment than the A-scale filter for frequencies less than 1000 Hz. 

Controlled Area 
(as per National 
Noise Control 
Regulations) 

A piece of land designated by a local authority where, in the case of- 

(a) road transport noise in the vicinity of a road- 

(i) the reading on an integrating impulse sound level meter, taken outdoors at 
the end of a period extending from 06:00 to 24:00 while such a meter is in 
operation, exceeds 65 dBA, or 

(ii) the equivalent continuous "A"-weighted sound pressure level at a height of 
at least 1,2 m, but not more than 1,4 m, above the ground for a period 
extending from 06:00 to 24:00 as calculated in accordance with SABS 0210-
1986, titled: "Code of Practice for calculating and predicting road traffic noise", 
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published under Government Notice No. 358 of 20 February 1987, and 
projected for a period of 15 years following the date on which the local 
authority has made such designation, exceeds 65 dBA; 

 
(b) aircraft noise in the vicinity of an airfield, the calculated noisiness index, projected 
for a period of 15 years following the date on which the local authority has made such 
designation, exceeds 65 dBA; or 
 
(c) industrial noise in the vicinity of an industry- 

(i) the reading on an integrating impulse sound level meter, taken outdoors at 
the end of a period of 24 hours while such meter is in operation, exceeds 
61 dBA; or 

(ii) the calculated outdoor equivalent continuous "A"-weighted sound pressure 
level at a height of at least 1,2 m, but not more than 1,4 m, above the ground 
for a period of 24 hours, exceeds 61 dBA; 

dBA Sound Pressure Level in decibel that has been A-weighted, or filtered, to match the 
response of the human ear. 

Decibel (dB) A logarithmic scale for sound corresponding to a multiple of 10 of the threshold of hearing.  
Decibels for sound levels in air are referenced to an atmospheric pressure of 20 μ Pa. 

Diffraction The process whereby an acoustic wave is disturbed and its energy redistributed in space 
as a result of an obstacle in its path, Reflection and refraction are special cases of 
diffraction.  

Direction of 
Propagation 

The direction of flow of energy associated with a wave. 

Disturbing Noise Means a noise level that exceeds the zone sound level or, if no zone sound level has been 
designated, a noise level that exceeds the ambient sound level at the same measuring 
point by 7 dBA or more. 

Environment The external circumstances, conditions and objects that affect the existence and 
development of an individual, organism or group; these circumstances include biophysical, 
social, economic, historical, cultural and political aspects.  

Environmental 
Control Officer 
(ECO)  

An Independent Officer employed by the applicant to ensure the implementation of the 
Environmental Management Plan (EMP) and manages any further environmental issues 
that may arise. 

Environmental 
Impact 

A change resulting from the effect of an activity on the environment, whether desirable 
or undesirable.  Impacts may be the direct consequence of an organisation’s activities or 
may be indirectly caused by them. 

Environmental 
Impact 
Assessment (EIA) 

An EIA refers to the process of identifying, predicting and assessing the potential positive 
and negative social, economic and biophysical impacts of any proposed project, plan, 
programme or policy that requires authorisation of permission by law and that may 
significantly affect the environment.  The EIA includes an evaluation of alternatives, as well 
as recommendations for appropriate mitigation measures for minimising or avoiding 
negative impacts, measures for enhancing the positive aspects of the proposal, as well as 
environmental management and monitoring measures. 

Environmental 
Issue  

A concern felt by one or more parties about some existing, potential or perceived 
environmental impact. 

Equivalent 
continuous A-
weighted sound 
exposure level 
(LAeq,T) 

The value of the average A-weighted sound pressure level measured continuously within 
a reference time interval T, which have the same mean-square sound pressure as a 
sound under consideration for which the level varies with time. 

Equivalent 
continuous A-

The equivalent continuous A-weighted sound exposure level (LAeq,T) to which various 
adjustments has been added.  More commonly used as (LReq,d) over a time interval 
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weighted rating 
level (LReq,T) 

(daytime) from 06h00 to 22h00 (T=16 hours) and (LReq,n) over a time interval (night-time) 
from 22h00 to 06h00 (T=8 hours).  These are calculated values. 

F (fast) time 
weighting 

(1) Averaging detection time used in sound level meters.  

(2) Fast setting has a time constant of 125 milliseconds and provides a fast reacting display 
response allowing the user to follow and measure not too rapidly fluctuating sound. 

Footprint Area Area to be used for the construction of the proposed development, which does not include 
the total study area. 

Free Field 
Condition 

An environment where there is no reflective surfaces. 

Frequency The rate of oscillation of a sound, measured in units of Hz or kHz.  One hundred Hz is a 
rate of one hundred times per second.  The frequency of a sound is the property perceived 
as pitch, which is a low-frequency sound (such as a bass note) oscillates at a relatively slow 
rate, and a high-frequency sound (such as a treble note) oscillates at a relatively high rate. 

Greenfield A parcel of land not previously developed beyond that of agriculture or forestry use; virgin 
land.  The opposite of Greenfield is Brownfield, which is a site previously developed and 
used by an enterprise, especially for a manufacturing or processing operation.  The term 
Brownfield suggests that an investigation should be made to determine if environmental 
damage exists. 

G-Weighting An International Standard filter used to represent the infrasonic components of a sound 
spectrum. 

Harmonics Any of a series of musical tones for which the frequencies are integral multiples of the 
frequency of a fundamental tone. 

I (impulse) time 
weighting 

(1) Averaging detection time used in sound level meters as per South African Standards 
and Regulations.  

(2) Impulse setting has a time constant of 35 milliseconds when the signal is increasing 
(sound pressure level rising) and a time constant of 1,500 milliseconds while the signal is 
decreasing. 

Impulsive Sound A sound characterized by brief excursions of sound pressure (transient signal) that 
significantly exceed the ambient sound level. 

Infrasound Sound with a frequency content below the threshold of hearing, generally held to be about 
20 Hz.  Infrasonic sound with sufficiently large amplitude can be perceived, and is both 
heard and felt as vibration.  Natural sources of infrasound are waves, thunder and wind. 

Interested and 
Affected Parties 
(I&APs) 

Individuals or groups concerned with or affected by an activity and its consequences.  
These include the authorities, local communities, investors, work force, consumers, 
environmental interest groups and the general public. 

Key Issue An issue raised during the Scoping Process that has not received an adequate response 
and that requires further investigation before it can be resolved. 

LA90 The sound level exceeded for the 90% of the time under consideration 

Listed Activities Development actions that is likely to result in significant environmental impacts as 
identified by the delegated authority (formerly the Minister of Environmental Affairs and 
Tourism) in terms of Section 21 of the Environment Conservation Act. 

LAMin and LAMax   Is the Root Mean Squared (RMS) minimum or maximum level of a noise source. 

Loudness The attribute of an auditory sensation that describes the listener's ranking of sound in 
terms of its audibility.  

Magnitude of 
Impact 

The combination of the intensity, duration and extent of an impact occurring. 

Masking The raising of a listener's threshold of hearing for a given sound due to the presence of 
another sound.  

Mitigation To cause to become less harsh or hostile. 
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Negative Impact A change that reduces the quality of the environment (for example, by reducing species 
diversity and the reproductive capacity of the ecosystem, by damaging health, or by 
causing nuisance). 

Noise a) A sound that a listener does not wish to hear (unwanted sounds). 

b) A sound from sources other than the one emitting the sound it is desired to receive, 
measure or record.  

c) A class of sound of an erratic, intermittent or statistically random nature.  

Noise Level The term used in lieu of sound level when the sound concerned is being measured or 
ranked for its undesirability in the contextual circumstances.  

Noise-sensitive 
Development 
(NSD) 

Developments that could be influenced by noise such as: 
a) districts (see Table 2 of SANS 10103:2008) 

1. rural districts, 
2. suburban districts with little road traffic, 
3. urban districts, 
4. urban districts with some workshops, with business premises, and with main 

roads, 
5. central business districts, and 
6. industrial districts; 

b) educational, residential, office and health care buildings and their surroundings; 
c) churches and their surroundings; 
d) auditoriums and concert halls and their surroundings; 

e) recreational areas, and 

f) nature reserves. 

In this Report NSDs are also referred to as a Potential Noise-sensitive Receptor 

Octave Band A filter with a bandwidth of one octave, or twelve (12) semi-tones on the musical scale 
representing a doubling of frequency. 

Positive Impact A change that improves the quality of life of affected people or the quality of the 
environment. 

Property Any piece of land indicated on a diagram or general plan approved by the Surveyor-
General intended for registration as a separate unit in terms of the  Deeds Registries Act 
and includes an erf, a site and a farm portion as well as the buildings erected thereon. 

Public 
Participation 
Process (PPP) 

A process of involving the public in order to identify needs, address concerns, choose 
options, plan and monitor in terms of a proposed project, programme or development  

Reflection Redirection of sound waves. 

Refraction Change in direction of sound waves caused by changes in the sound wave velocity, 
typically when sound wave propagates in a medium of different density. 

Reverberant 
Sound 

The sound in an enclosure which results from repeated reflections from the boundaries.  

Reverberation The persistence, after emission of a sound has stopped, of a sound field within an 
enclosure.  

Significant Impact 

 

An impact can be deemed significant if consultation with the relevant authorities and 
other interested and affected parties, on the context and intensity of its effects, provides 
reasonable grounds for mitigating measures to be included in the environmental 
management report.  The onus will be on the applicant to include the relevant authorities 
and other interested and affected parties in the consultation process.  Present and 
potential future, cumulative and synergistic effects should all be taken into account. 

S (slow) time 
weighting 

(1) Averaging times used in sound level meters.  
(2) Time constant of one [1] second that gives a slower response which helps average 
out the display fluctuations. 

Sound Level The level of the frequency and time weighted sound pressure as determined by a sound 
level meter, i.e. A-weighted sound level.  
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Sound Power Of a source, the total sound energy radiated per unit time.  

Sound Pressure 
Level (SPL) 

Of a sound, 20 times the logarithm to the base 10 of the ratio of the RMS sound pressure 
level to the reference sound pressure level.  International values for the reference sound 
pressure level are 20 micropascals in air and 100 millipascals in water.  The SPL is 
reported as Lp in dB (not weighted) or in various other weightings.  

Soundscape Sound or a combination of sounds that forms or arises from an immersive environment.  
The study of soundscape is the subject of acoustic ecology.  The idea of soundscape refers 
to both the natural acoustic environment, consisting of natural sounds, including animal 
vocalizations and, for instance, the sounds of weather and other natural elements; and 
environmental sounds created by humans, through musical composition, sound design, 
and other ordinary human activities including conversation, work, and sounds of 
mechanical origin resulting from use of industrial technology.  The disruption of these 
acoustic environments results in noise pollution. 

Study Area Refers to the entire study area encompassing all the alternative routes as indicated on the 
Study Area Map. 

Sustainable 
Development 

 

Development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs.  It contains within it two key concepts: the 
concept of "needs", in particular the essential needs of the world's poor, to which 
overriding priority should be given; and the idea of limitations imposed by the state of 
technology and social organization on the environment's ability to meet present and the 
future needs (Brundtland Commission, 1987). 

Tread Braked The traditional form of wheel brake consisting of a block of friction material (which could 
be cast iron, wood or nowadays a composition material) hung from a lever and being 
pressed against the wheel tread by air pressure (in the air brake) or atmospheric pressure 
in the case of the vacuum brake. 

Zone of Potential 
Influence 

The area defined as the radius about an object, or objects beyond which the noise impact 
will be insignificant. 

Zone Sound Level Means a derived dBA value determined indirectly by means of a series of measurements, 
calculations or table readings and designated by a local authority for an area.  This is similar 
to the Rating Level as defined in SANS 10103:2008. 
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Photo B.1:  Measurement Location UWASLST01 

 

 
Photo B.2:  Measurement Location UWASLST03 
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Photo B.3:  Measurement Location UWASLST04 

 

 
Photo B.4:  Measurement Location UWASLST05 
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Photo B.5:  Measurement Location UWASLST06 

 

 
Photo B.6:  Measurement Location UWASLST07 
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Photo B.7:  Measurement Location UWASLST08 

 

 
Photo B.8:  Measurement Location UWASLST09 
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Photo B.9:  Measurement Location UWASLST10 

 

 
Photo B.10:  Measurement Location UWASLST12 
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Vibration Impact Assessment for the uMkomazi Water Project Phase 1 – Raw Water 

Alternative Project Layout B 

 

1. Introduction 

 

The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-Natal 

(KZN) are insufficient to meet the long-term water requirements of the system. The uMkhomazi Water 

Project Phase 1 (uMWP-1) proposes the transfer of water from the undeveloped uMkhomazi River to 

the existing Mgeni system. This transfer scheme is deemed to be the most viable option to provide a 

large volume of water to fulfil the long-term water requirements of the Mgeni system. 

 

The uMWP-1 consists of both Raw Water and Potable Water components which are being undertaken 

by the Department of Water and Sanitation (DWS) and Umgeni Water, respectively. Nemai Consulting 

was appointed as the independent Environmental Assessment Practitioner (EAP) to undertake the 

Environmental Impact Assessment (EIA) for both components of the uMWP-1. 

 

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former Department of 

Environmental Affairs (DEA), which is now known as the Department of Environment, Forestry and 

Fisheries (DEFF), on 10 November 2016. A letter (dated 13 February 2017) was received from DEA 

which rejected the Final EIA Report for uMWP-1 Raw Water and requested additional information. A 

first version of an Addendum to the Final EIA Report was compiled in July 2018, which aimed to provide 

the additional information requested by DEA, to allow for the decision-making process to be completed 

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

 

Due to the substantive nature of the comments received from the authorities and Interested and 

Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to identify an 

alternative project layout in light of the potential risks posed to Blue Swallows, which is a critically 
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endangered species. The alternative layout excludes the proposal balancing dam, which is the principal 

source of significant impacts to Blue Swallows (critically endangered species). 

 

The change in the layout caused by the possible discarding of the balancing dam necessitated the 

following additional changes: 

 Inclusion of new spoil sites to dispose of large volumes of excavated material that will be 

produced during the tunnel boring exercise, which could no longer be used in the construction 

of the dam wall of the balancing dam; 

 Changes to the corridors of the tunnel and raw water pipeline; and 

 Identification of access roads to the above new project components.  

 

A comprehensive assessment of the potential impacts of ground borne vibration was conducted by 

Kroch and Heyns (2018) for the initial alignment. The changes in layout does however necessitate 

reconsideration of the initial report for the new layout. 

 

This report serves to assess the vibration related impacts of the above changes to the layout for 

uMWP-1 Raw Water, in relation to the Blue Swallow Habitat. 

 

2. Alternative Project Layout B 

 

This vibration assessment is based on the Alternative Project Layout B, which excludes the balancing 

dam. This layout is depicted in figure 1 with Blue swallow habitat indicated in pink. The tunnel corridor 

is indicated in light green with the preferred tunnel alignment shown as a red line, and the preferred 

tunnel outlet drawn in in a darker shade of red. 

 

From comparison between this layout and the layouts considered in the 2018 report, it is clear that the 

currently proposed layout does not lead to increased exposure of blue swallow habitat to vibration. As 

a matter of fact the exposed habitats are rather less. 

 

3. Vibration assessment 

 

Unlike air-borne noise, ground-borne vibration is not a common environmental problem. It is for 

example not usual for vibration from sources such as trucks to be perceptible, even in locations close to 

major roads. Vibration perceptible by humans can however be caused by trucks on rough roads and 

construction activities by heavy earth moving equipment (Hanson et al., 2006).  These effects are 

however quite localised and can be expected not to have any significant impact beyond around 100 m 

away from the source (see for example the attenuation of ground borne vibration with distance in 

applications caused by rail transit systems (Hanson et al., Figure 10.1, 2006). 

 

Human annoyance from vibration often occurs when the vibration exceeds the threshold of perception 

by 10 dB or less. This is however still typically an order of magnitude below the damage threshold of 
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normal buildings. One can generally assume that humans will find vibration levels alarming before any 

structural damage can be expected. 

 

Based on our previous study (Kroch and Heyns, 2018) it is known that there are no stressors in the area 

where vibration levels might approach human annoyance. The implication of this is that there is no 

reason to anticipate structural damage (even for presumably weak structures such as bird nests). In this 

regard it is informative to note that other species of swallows are well known to nest under bridges and 

road culverts where they are exposed to vibrations (Kroch and Heyns, 2018). 

 

Based on the generally reduced exposure of habitat to truck and construction vibrations (paragraph 2) 

one can only conclude that the proposed new layout without the balancing dam, will not aggrevate the 

vibration exposures. 

 

In cases where spoil sites are within the blue swallow habitat, the effects of vibration due to activities 

of construction equipment or the dumping of spoils will not have any meaning full impact beyond 

about 100m away from the construction equipment. And no vibration related damage of nests is likely, 

even very close to the construction equipment. 

 

Kroch and Heyns (2018) did however conclude that blasting may possibly exceed the recommended 

impulsive vibration threshold, even at distances of up to 1200 m. One of the major sources of blasting 

would have been the blasting for the borrow pit for the balancing dam. This is now longer relevant to 

the Alternative Project Layout B, and therefore reduces the overall potential impact due to blasting. 

The risk of blasting for the tunnel outlet remains and needs to be managed. 

 

4. Conclusions and recommendations 

 

In the initial vibration impact report (Kroch and Heyns, 2018) it is proposed to mitigate the potential 

impacts of vibration on blue swallow habitat, by: 

 

a) Undertake the tunnelling and blasting activities during the migration period of the blue 

swallows. It is recommended that this restriction on the tunnelling and blasting activities 

remain valid for construction of the new layout. 

b) Institute a ground-borne vibration monitoring programme during the tunnelling and blasting 

phase. It is recommended that this is still done to ensure that vibration limits do not exceed 

PPV levels of 0,1 mm/s for continued steady state vibration and 0,57 mm/s for impulse 

transients. 
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UMKHOMAZI WATER PROJECT PHASE 1 (UMWP-1) - RAW WATER ENVIRONMENTAL IMPACT 
ASSESSMENT 

 
ALTERNATIVE LAYOUT 

 
SPECIALIST AVIFAUNAL ASSESSMENT 

 
EXECUTIVE SUMMARY 

 
This assessment examines an alternative layout for the uMkhomazi Water Project Phase 1 (uMWP-1) 
at its eastern extent, which excludes the need for a balancing dam due to a high level of avifaunal 
concern related to habitat loss from such a dam relevant to the critically endangered Blue Swallow. 
 
The change in the layout caused by the possible discarding of the balancing dam necessitates the 
following additional changes which required assessment: 1 -inclusion of eight new potential spoil 
site options; 2 - assessment of access roads to the spoil sites; and 3 - changes to the corridors, 
preferred routes, and where relevant outlet of the tunnel and raw-water pipeline. 
 
Three of the eight spoil sites (1, 7 and 8) are situated on wholly transformed land. These three sites 
would therefore be the preferred options for spoil sites from an avifaunal perspective. Two other 
sites (4 and 5) are surrounded by largely transformed areas and are also invaded by alien vegetation, 
especially Site 5. Both sites, however, comprise watercourses fringed by natural grassland. These 
two sites are thus less preferred options than sites 1, 7 and 8. Site 4 supports fairly extensive areas 
of wetland vegetation, rendering it a less preferred option than Site 5. Site 3 is of similar preference 
to sites 4 and 5 but is likely slightly less preferential than these two sites due to its being situated in a 
less transformed immediately surrounding landscape. Site 6 is situated along a watercourse and 
supports relatively extensive areas of indigenous forest trees and scrub, as well as natural grassland. 
It is therefore a less preferred option than sites 1, 3, 4, 5, 7 and 8. Site 2 is the least preferred option 
as it is situated along a watercourse and supports relatively extensive areas of indigenous forest 
trees and scrub, as well as natural grassland, and has a large extent of natural grassland immediately 
surrounding the site (Site 6 by contrast is entirely surrounded by commercial wattle plantations). 
 
Of the eight spoil sites, only two (Spoil Site 1 and Spoil Site 2, the latter no longer under 
consideration) lie within the 1.5 km Blue Swallow habitat buffer. The use of Spoil Site 1, however, 
would not transgress the habitat-buffer restriction as this site is already an existing active quarry and 
little to no “habitat transformation’ would be involved. In addition, this site is situated directly 
adjacent to a busy district road and there is both a small hill and a wattle plantation between the site 
and the relevant patch of Blue Swallow breeding habitat, i.e. the two are out of line of sight of one 
another. 
 
None of the access roads can be considered to be of significant concern relevant to avifaunal 
considerations due to them being both pre-existing and not impacting important bird habitats, 
especially Blue Swallow habitat, provided suggested mitigation measures are implemented. 
 
The tunnel corridor, routes (including the preferred route) and preferred outlet were assessed from 
an avifaunal perspective, particularly relevant to Blue Swallows, in the main Avifauna Bridging Study 
and were found to be essentially acceptable provided relevant mitigation measures are fully 
implemented. 
 
The raw-water pipeline corridor and routes (including the preferred route) were not assessed as part 
of the main Avifauna Bridging Study and therefore are assessed here. The raw-water pipeline 
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corridor is not considered of significant avifaunal concern. It does not encompass any of the key Blue 
Swallow habitat present at Lower Zinti (or elsewhere in the project area). This also applies to the 
preferred raw-water pipeline alignment which largely traverses transformed habitats. The most 
sensitive environmental feature traversed by the preferred pipeline alignment is the crossing of the 
Mbangweni wetland. 
 
The vibration impact assessment relative to the alternative project layout finds that the alternative 
layout which excludes the balancing dam “does not lead to increased exposure of blue swallow 
habitat to vibration. As a matter of fact the exposed habitats are rather less”. This conclusion seems 
reasonable from an avifaunal perspective particularly as relevant to Blue Swallows. 
 
After the completion of the Avifaunal Bridging Study it was confirmed that the pair of Wattled 
Cranes observed regularly at Baynesfield during the study attempted to breed in the Blue Swallow 
breeding habitat patch at Lower Zinti. This means that the Langa and Mbangweni balancing dams 
would threaten the habitat of two Critically Endangered bird species and not just the Blue Swallow. 
 
In conclusion, Layout Alternative B, which excludes the need for a balancing dam, would be 
acceptable from an avifaunal perspective specifically as relates to the Blue Swallow (and Wattled 
Crane). This is because this alternative would avoid the fatal flaw inherent to the Langa and 
Mbangweni balancing dams. Any ‘new’ impacts associated with Layout Alternative B, i.e. related to 
the proposed spoil sites, access roads and raw-water pipeline corridor, routes and access roads, are 
acceptable from an avifaunal perspective provided the mitigation and other considerations 
mentioned in this report are adhered to. 
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UMKHOMAZI WATER PROJECT PHASE 1 (UMWP-1) - RAW WATER ENVIRONMENTAL IMPACT 
ASSESSMENT 

 
ALTERNATIVE LAYOUT 

 
SPECIALIST AVIFAUNAL ASSESSMENT 

 
1 - INTRODUCTION 
The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-Natal 
(KZN) are insufficient to meet the long-term water requirements of the system. The uMkhomazi 
Water Project Phase 1 (uMWP-1) proposes the transfer of water from the undeveloped uMkhomazi 
River to the existing Mgeni system. This transfer scheme is deemed to be the most viable option to 
provide a large volume of water to fulfil the long-term water requirements of the Mgeni system.  
 
The uMWP-1 consists of both Raw Water and Potable Water components which are being 
undertaken by the Department of Water and Sanitation (DWS) and Umgeni Water, respectively. 
Nemai Consulting was appointed as the independent Environmental Assessment Practitioner (EAP) 
to undertake the Environmental Impact Assessment (EIA) for both components of the uMWP-1.  
 
The Final EIA Reports (Raw Water and Potable Water) were submitted to the former Department of 
Environmental Affairs (DEA), which is now known as the Department of Environment, Forestry and 
Fisheries (DEFF), on 10 November 2016. A letter (dated 13 February 2017) was received from DEA 
which rejected the Final EIA Report for uMWP-1 Raw Water and requested additional information. A 
first version of an Addendum to the Final EIA Report was compiled in July 2018, which aimed to 
provide the additional information requested by DEA, to allow for the decision-making process to be 
completed in terms of the National Environmental Management Act (NEMA) (Act No. 107 of 1998). 
 
Due to the substantive nature of the comments received from the authorities and Interested and 
Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to identify an 
alternative project layout (Figures 1 and 2) in light of the potential risks posed to Blue Swallows, 
which is a critically endangered species. The alternative layout excludes the proposal balancing dam, 
which is the principal source of significant impacts to Blue Swallows.  
 
The change in the layout caused by the possible discarding of the balancing dam necessitated the 
following additional changes: 
 

• Inclusion of eight new spoil sites to dispose of large volumes of excavated material that will 
be produced during the tunnel boring exercise, which could no longer be used in the 
construction of the dam wall of the balancing dam; 

• Identification of access roads to the spoil sites; and 

• Changes to the corridors of the tunnel and raw water pipeline. 
 
This report serves to assess the above changes to the layout for uMWP-1 Raw Water. 
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Figure 1. Original project layout. 

 
Figure 2. Layout Alternative B. 

2 – SCOPE OF WORK 
Layout Alternative B (Figure 2) presents the configuration of the proposed scheme without the 
balancing dam. The need for this alternative layout stems from the findings of the Avifauna Bridging 
Study, which concluded that all of the uMWP-1 Raw Water components appeared acceptable from 
an avifaunal perspective, subject to the recommended mitigation measures being implemented, 
except for the Langa and Mbangweni Balancing Dam Options that were found to be fatally flawed 
primarily based on habitat destruction of Blue Swallows. In addition, the Baynesfield Balancing Dam 
Option was also discarded, based on technical factors and socio-economic impacts. 
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In response, technical and environmental investigations were undertaken which resulted in the 
development of Layout Alternative B. This layout excludes the proposal balancing dam, which is the 
principal source of significant impacts to Blue Swallows.  
  
One of the challenges posed by removing the balancing dam for Layout Alternative B is the 
management of spoil material. The total volume of spoil material to be generated during the tunnel 
boring exercise (from the outlet portal excavations and tunnel muck) is ± 900 000 m3 Loose Cubic 
Meters (LCM). To prevent the impacts associated with creating a spoil area at the tunnel outlet on 
prime agricultural land of the Baynesfield Estate, the intention was to use the spoil material in the 
construction of the dam wall of the balancing dam. In addition to this, construction workshops, 
stockpile area, batching plant and precast yard for the concrete lining segments would have been 
located within the impoundment of the balancing dam. With the discarding of the balancing dam for 
Layout Alternative B, new sites for these project components needed to be identified and assessed. 
  
The brief of this report is to assess the new layout, i.e. the following components of Layout 
Alternative B - Option B spoil sites, access road, and corridors (tunnel and raw water pipeline) as 
shown in Figure 2 (note that the Option A Spoil Sites were rejected and do not need to be assessed), 
and to compare it with the old layout. Further detail relevant to these components is presented in 
Table 1. Advice is provided, in terms of the specific discipline relevant to this report, i.e. avifauna, if 
any of the layout changes will be associated with significant impacts that may not be adequately 
managed through mitigation.  
 
Table 1. Description and, where relevant, options related to Layout Alternative B. 

No. Component Description Options 

1 Spoil Sites One of the challenges posed by possibly 
removing the balancing dam is the 
management of spoil material. Large 
volumes of excavated material will be 
produced during the tunnel boring exercise. 
To prevent the impacts associated with 
creating a spoil area at the tunnel outlet on 
prime agricultural land, the intention was to 
use the spoil material in the construction of 
the dam wall of the balancing dam. In 
addition to this a stockpile, batching and 
precast area would have been located within 
the impoundment of the balancing dam.  
  
With the possible discarding of the balancing 
dam, new spoils and batching sites needed 
to be identified, which are assessed here.  

Option A (Sites 1 – 5) (spoil 
sites located downstream of 
Baynesfield Dam). These sites 
were not preferred by the 
aquatic specialist and are not 
focused on further here.  
Option B (Sites 1 – 8). These 
sites are deemed to be 
preferred and are assessed 
here. Combined sites for 
stockpile, batching plant and 
precast yard areas are also 
proposed at Sites 7 and 8. 

2 Access 
Roads 

Access roads were identified for the Option 
B Sites 1 – 8 spoil sites. The intention will be 
to make use of existing roads, as far as 
possible. Mitigation measures are included 
in the Environmental Management 
Programme to manage traffic and road 
conditions (amongst others). 

N/A 

3 Tunnel Approval will be sought for a tunnel corridor 
rather than a set alignment for the tunnel 

N/A 
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No. Component Description Options 

route. However, a preferred route for the 
tunnel route has been identified, which is 
shown in Figure 2. 
  
A corridor approach allows for the tunnel 
alignment to be optimised during the 
detailed design phase. 

4 Raw Water 
Pipeline 

As with the tunnel, a corridor was identified 
for the raw water pipeline (with a preferred 
route), to also allow for optimisation during 
the detailed design phase (Figure 2). 

N/A 

  
3 – DESCRIPTION OF THE OPTION B SPOIL SITES 
The eight Option B spoil site options are shown in Figure 3. Each of these is assessed individually 
below. 
 

 
Figure 3. Layout Alternative B Option B spoil sites and access roads. 

3.1 Spoil Site 1 
Spoil Site 1 is a large existing and apparently active quarry site (Figures 4 and 5). The boundaries of 
the site do not seem to extend beyond the boundaries of the existing quarry. The quarry is bounded 
to the east and south by natural grassland, to the west by a watercourse lined with natural forest 
and scrub, and to the north by a district gravel road. A commercial wattle plantation is located close 
to the south and south-eastern edge of the quarry. 
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Figure 4. A view from the east of the existing quarry at Spoil Site 1 showing the surrounding natural grassland and 
watercourse lined with trees and scrub, as well as the commercial wattle plantation situated further away from the 
quarry. 

 

 
Figure 5. A view of the existing quarry at Spoil Site 1. 

3.2 Spoil Site 2 
Spoil Site 2 lies on fairly steep topography above the existing small recreational dam and 
accommodation on Baynesfield Estate (Figures 6 to 8). The site is centred on a watercourse lined 
with indigenous trees and scrub (but also with some alien pines and wattle), and surrounded by 
natural grassland. It is bounded to the north by a commercial avocado plantation and to south-east 
by a gravel road. This site is both the closest to the preferred tunnel outlet and to the Lower Zinti 
Blue Swallow grassland block. 
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Figure 6. View of Spoil Site 2 from the east across the existing recreational dam and accommodation on Baynesfield 
Estate showing the fairly steep topography and central watercourse lined with indigenous trees and scrub (with some 
alien pines and wattle), and surrounding natural grassland. 

 

 
Figure 7. A close-up view of Spoil Site 2 from the east looking up the slope. 
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Figure 8. A view of Spoil Site 2 from the west looking down the steep slope of the site towards the existing recreational 
dam on Baynesfield Estate 

3.3 Spoil Site 3 
Spoil Site 3 currently supports a fairly small existing and apparently active quarry site (Figures 9 and 
10). This quarry is situated in natural grassland. The quarry is bounded to the west by a watercourse 
with some indigenous trees and scrub. The area proposed for the spoil site extends substantially 
beyond the current quarry site to the west and south, and into both the watercourse and the natural 
grassland. Commercial avocado plantations are located close to the north and east edge of the site. 
 

 
Figure 9. A view of Spoil Site 3 showing the existing quarry, watercourse with trees and scrub, and natural grassland that 
comprise the site. 
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Figure 10. A close-up view of the existing quarry at Spoil Site 3. 

3.4 Spoil Site 4 
Spoil Site 4 is a relatively narrow strip of land situated along a watercourse (Figures 11 to 14). This 
watercourse has fairly extensive wetland vegetation, especially stands of Carex. The higher-lying 
surrounds of the watercourse area supports natural grassland. The site is badly invaded by alien 
vegetation though, including blackberries, bugweed and wattle. Bracken is also present in the 
watercourse. The watercourse is bounded to the east by commercial avocado plantations and an 
irrigated maize field. It is bounded to the west by a recently cleared agricultural field, commercial 
avocado fields and a commercial eucalypt plantation. There is a small wattle plantation bounding the 
southern edge of the watercourse (and likely the source of the alien wattle trees further 
downstream in the wetland areas of the site). The short northern boundary of the side comprises 
further watercourse and wetland habitats. 
 

 
Figure 11. A view of Spoil Site 4 from its central area looking south. The wattle plantation on the southern border of the 
site is visible in the upper centre of the photo. 
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Figure 12. A view of Spoil Site 4 from its central area looking north. The commercial eucalypt plantation on the far north-
western edge of the site is visible in the upper left of the photo. 

 

 
Figure 13. Another view of Spoil Site 4 from its central area looking north. The commercial eucalypt plantation on the far 
north-western edge of the site is visible in the upper left of the photo. 
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Figure 14. A large stand of Carex wetland vegetation in the northern part of the wetland along the watercourse at Spoil 
Site 4. 

3.5 Spoil Site 5 
Spoil Site 5 is similar to Spoil Site 4 in that it is a relatively narrow strip of land situated along a 
watercourse (Figures 15 to 18). This watercourse though supports no or little in the way of obvious 
and extensive stands of wetland vegetation. Again, like Spoil Site 4, the higher-lying surrounds of the 
watercourse area supports natural grassland. This site is particularly badly invaded by alien 
vegetation, especially blackberries which form a dense low thicket along much of the watercourse, 
especially in the lower-lying region. Bracken is also present in this watercourse. The habitats 
immediately surrounding the site are yet again similar to those around Spoil Site 4. The watercourse 
is bounded to the east by a recently cleared agricultural field, commercial avocado plantations, a 
maize field, and marginally a small part of a commercial eucalypt plantation. It is bounded to the 
west by another recently cleared agricultural field, commercial avocado fields and a commercial 
eucalypt plantation. The short southern boundary of the side comprises a commercial sugar-cane 
field. The short northern boundary of the side comprises further watercourse and wetland habitats. 
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Figure 15. A view of the upper part of Spoil Site 5 from its central area looking south. A recently cleared agricultural field 
is visible in the upper right of the photo. 

 

 
Figure 16. A view of the central area of Spoil Site 5 from its central area looking north. Commercial avocado and eucalypt 
plantations are visible in the upper left and centre of the photo. 
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Figure 17. A view of the lower area of Spoil Site 5 from its central area looking north. A commercial eucalypt plantation 
is visible in the upper left and centre of the photo. The bright green strip of vegetation lining the centre of the 
watercourse comprises a dense low thicket of alien blackberries. 

 

 
Figure 18. A close-up view of a part of the lower area of Spoil Site 5 looking west. The bright green strip of vegetation 
lining the centre of the watercourse comprises a dense low thicket of alien blackberries. A commercial eucalypt 
plantation bounding the lower western edge of the site is visible in the background.  

3.6 Spoil Site 6 
Spoil Site 6 is situated along a watercourse (Figures 19 to 21). The vegetation comprises natural 
grassland and remnant indigenous forest trees and scrub. The site has some invasion by alien 
vegetation, e.g. in the form of bugweed and blackberries. Bracken is present. The site is in a high-
lying area entirely surrounded by commercial wattle plantations.  
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Figure 19. A distant view from the north-west looking south-east of Spoil Site 6 in the centre of the photo entirely 
surrounded by commercial wattle plantations. 

 

 
Figure 20. A close-up view from the north-west looking south-east of Spoil Site 6 showing the remnant indigenous forest 
trees present on the site. 
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Figure 21. A close-up view of Spoil Site 6 from the north-west looking south-east showing the remnant indigenous forest 
trees and the tall dense natural grassland present on the site. 

3.7 Spoil Site 7 
Spoil Site 7 comprises a commercial eucalypt plantation (Figure 21). The site is bounded to the north 
by a watercourse with wetland vegetation and natural grassland. It is bounded to the east by the 
lower watercourse of Spoil Site 5 with its natural grassland and dense low blackberry thicket along 
the central watercourse. It is bounded to the south by more of the same commercial eucalypt 
plantation. It is bounded to the west by further eucalypt plantations (apparently not commercial in 
nature) and an open region with scattered trees directly downstream of the existing recreational 
dam on Baynesfield Estate. 
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Figure 22. A view of the commercial eucalypt plantation that comprises Spoil Site 7. 

3.8 Spoil Site 8 
The south-eastern half of Spoil Site 8 comprises a commercial eucalypt plantation (Figure 23). The 
north-western half of Spoil Site 8 comprises a ploughed agricultural field (Figure 24). The site is 
bounded to the north by more ploughed agricultural fields. It is bounded in the east by the lower 
watercourse of Spoil Site 4 with its natural grassland and watercourse with wetland vegetation. It is 
bounded to the south by commercial avocado plantations. It is bounded to the west by the lower 
watercourse of Spoil Site 5 with its natural grassland and dense low blackberry thicket along the 
central watercourse. 
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Figure 23. A view from the west looking south-east showing the commercial eucalypt plantation covering the south-
eastern half of Spoil Site 8. 

 

 
Figure 24. A view from the west looking north-east showing the ploughed agricultural field covering the north-western 
half of Spoil Site 8. 

4 – AVIFAUNAL ASSESSMENT OF THE OPTION B SPOIL SITES 
4.1 General avifaunal assessment 
Three of the eight spoil sites are situated on wholly transformed land. These are Spoil Site 1 (quarry), 
Spoil Site 7 (commercial eucalypt plantation) and Spoil Site 8 (commercial eucalypt plantation and 
ploughed agricultural field). These three sites would therefore be the preferred options for spoil 
sites from an avifaunal perspective. Care would be required, however, to ensure that immediately 
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adjacent areas of natural vegetation were not negatively impacted by the development of these 
areas as spoil sites, e.g. the forest and scrub lined watercourse on the western edge of Spoil Site 1 
and areas of natural grassland and watercourses/wetlands immediately adjacent to all three of these 
sites. 
 
Spoil Sites 4 and 5 are surrounded by largely transformed areas. They are also invaded by alien 
vegetation, especially Spoil Site 5. Both sites, however, comprise watercourses fringed by natural 
grassland. These two spoil sites are thus less preferred options than Spoil Sites 1, 7 and 8. Spoil Site 4 
supports fairly extensive areas of wetland vegetation, e.g. stands of Carex, rendering it a less 
preferred option than Spoil Site 5.  
 
Spoil Site 3 also currently supports an existing quarry but this quarry is smaller than that at Spoil Site 
1 and Spoil Site 3 also encompasses a watercourse and natural grassland similar to Spoil Sites 4 and 
5. Spoil Site 3 is therefore of similar preference to Spoil Sites 4 and 5 (and a less preferred option 
than Spoil Sites 1, 7 and 8) but is likely slightly less preferential than these two sites due to its being 
situated in a less transformed immediately surrounding landscape. 
 
Spoil Site 6 is situated along a watercourse and supports extensive areas of indigenous forest trees 
and scrub, as well as natural grassland. It is therefore a less preferred option than Spoil Sites 1, 3, 4, 
5, 7 and 8. 
 
Spoil Site 2 is the least preferred option as it too, similar to Spoil Site 6, is situated along a 
watercourse and supports extensive areas of indigenous forest trees and scrub, as well as natural 
grassland. It is less preferred than Spoil Site 6, however, due to its having a greater extent of natural 
grassland immediately surrounding the site (Spoil Site 6 is entirely surrounded by commercial wattle 
plantations). It is also closer to the Lower Zinti Blue Swallow block. 
 
4.2 Proximity of spoil sites to key Blue Swallow habitat 
Of the eight spoil sites, only two (Spoil Site 1 and Spoil Site 2, the latter no longer under 
consideration) lie within the 1.5 km Blue Swallow habitat buffer (see the Avifaunal Bridging Study - 
Allan 2019). This buffer is based on the comment in Evans & Bouwman (2010) that: “In order to 
conserve this threatened species, habitat transformation (excluding rehabilitation) should not be 
allowed within an absolute minimum of 1.5 km radius of a blue swallow nest” and this buffer was 
interpreted to extend to 1.5 km from key Blue Swallow breeding habitat in the Avifaunal Bridging 
Study. 
 
The use of Spoil Site 1, however, would not transgress the habitat-buffer restriction as this site is 
already an existing active quarry and little to no “habitat transformation’ would be involved. In 
addition, this site is situated directly adjacent to a busy district road and there is both a small hill and 
a wattle plantation between the site and the relevant patch of Blue Swallow breeding habitat, i.e. 
the two are out of line of sight of one another. 
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Figure 25. The 1.5 km Blue Swallow habitat buffer area (purple dashed line) relative to the locations of the proposed 
spoil sites. 

5 – DESCRIPTION OF THE ACCESS ROADS 
All of the access road routes that would service the spoil sites (Figures 2 and 3) were examined 
during this assessment. All of these road routes currently comprise existing gravel roads of relatively 
good quality. They would likely require no to little modification to act as suitable service roads for 
the spoil sites. 
 
It was noted that the access road to Spoil Site 6 seemed to be incorrectly routed in one section as 
the topography purportedly traversed in that section was highly rugged. The hopefully corrected and 
apparently obvious and existing road route to this spoil site is indicated in Figure 3. 
 
6 – AVIFAUNAL ASSESSMENT OF THE ASSESS ROADS 
None of these access roads can be considered to be of significant concern relevant to avifaunal 
considerations due to them being both pre-existing and not impacting important bird habitats, 
especially Blue Swallow habitat. The employment of these roads to service the spoil sites, however, 
can be expected to increase general disturbance in the area but this is not considered to be of 
significant avifaunal concern. Steps should be taken to minimize potential vehicle collisions with 
birds (and disturbance noise) from vehicles travelling to and from these spoil sites by restricting the 
speed of such vehicular traffic. Steps should also be implemented to reduce dust produced by traffic 
on these roads dispersing into surrounding areas of natural vegetation by again restricting vehicular 
speed and dampening the road surface with water when conditions are particularly dusty (dry) and 
windy. 
 
7 – TUNNEL CORRIDOR, ROUTES AND OUTLETS 
The tunnel corridor, routes (including the preferred route), and preferred tunnel outlet are shown in 
Figure 26. 
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Figure 26. The tunnel corridor, tunnel routes (including the preferred tunnel route), and preferred tunnel outlet, as well 
as the raw-water pipeline corridor and routes (including the preferred route). 

These features were assessed from an avifaunal perspective, particularly relevant to Blue Swallows, 
in the main Avifauna Bridging Study and were found to be essentially acceptable provided relevant 
mitigation measures are fully implemented. It should be noted, however, that the preferred tunnel 
outlet is situated within the 1.5 km Blue Swallow breeding habitat buffer and the 4 km Blue Swallow 
nesting buffer (but not the 1.5 km nesting buffer), and therefore extreme care should be taken to 
restrict the outlet development footprint such that it does not impinge on natural grassland more 
than is absolutely necessary. Fortunately, the logistics of the site are such that all access to the 
outlet area would be from the side opposite (north-east) to the Blue Swallow Lower Zinti grassland 
block (situated to the south-west). 
 
It would be undesirable to have the tunnel route and outlet situated any further south than the 
current preferred options for these two features, due to the danger of impinging on the Lower Zinti 
Blue Swallow block. For this reason, the access road running from the preferred tunnel outlet site 
south to southernmost tunnel corridor extent (Figure 26) would hopefully not materialize. 
 
8 – RAW-WATER PIPELINE CORRIDOR, ROUTES AND ACCESS ROAD 
The raw-water pipeline corridor and routes (including the preferred route) are also shown in Figure 
26. These raw-water pipeline components were not assessed as part of the main Avifauna Bridging 
Study and therefore are assessed here. 
 
The raw-water pipeline corridor is not considered of significant avifaunal concern. It does not 
encompass any of the key Blue Swallow habitat present at Lower Zinti (or elsewhere in the project 
area). This also applies to the preferred raw-water pipeline alignment which largely traverses 
transformed habitats. The most sensitive environmental feature traversed by the preferred pipeline 
alignment is the crossing of the Mbangweni wetland. The crossing of the Mbangweni wetland should 
likely be done as far downstream, i.e. north and closest to the upper areas of the Baynesfield 
recreational dam), as possible. 
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9 – VIBRATION IMPACT ASSESSMENT – ALTERNATIVE PROJECT LAYOUT B 
The vibration impact assessment relative to the alternative project layout B finds that layout B “does 
not lead to increased exposure of blue swallow habitat to vibration. As a matter of fact the exposed 
habitats are rather less”. Further: “Based on the generally reduced exposure of habitat to truck and 
construction vibrations . . . one can only conclude that the proposed new layout without the 
balancing dam, will not aggr[a]vate the vibration exposures. In cases where spoil sites are within the 
blue swallow habitat, the effects of vibration due to activities of construction equipment or the 
dumping of spoils will not have any meaning full impact beyond about 100 m away from the 
construction equipment. And no vibration related damage of nests is likely, even very close to the 
construction equipment. Kroch and Heyns (2018) did however conclude that blasting may possibly 
exceed the recommended impulsive vibration threshold, even at distances of up to 1200 m. This 
remains unchanged”. These conclusions seem reasonable from an avifaunal perspective particularly 
as relevant to Blue Swallows. 
 
The conclusions and recommendations of the vibration impact assessment relative to the alternative 
project layout B remain as: 
 
“a) Undertake the tunnelling and blasting activities during the migration period of the blue swallows. 
It is recommended that this restriction on the tunnelling and blasting activities remain valid for 
construction of the new layout. 
 
b) Institute a ground-borne vibration monitoring programme during the tunnelling and blasting 
phase. It is recommended that this is still done to ensure that vibration limits do not exceed PPV 
levels of 0,1 mm/s for continued steady state vibration and 0,57 mm/s for impulse transients.” 
 
Relevant to point ‘a’ above, from an avifaunal perspective relevant to Blue Swallows, the restriction 
of tunnelling and blasting activities to the migration period of the Blue Swallows (April-September) 
would likely only apply to the immediate eastern exit point of the tunnel. 
 
10 – WATTLED CRANE BREEDING AT LOWER ZINTI 
After the completion of the Avifaunal Bridging Study it was confirmed that the pair of Wattled 
Cranes observed regularly at Baynesfield during the study attempted to breed (eggs laid) just 
upstream of the proposed Langa (and Mbangweni) Balancing Dam site and in the Blue Swallow 
breeding habitat patch at Lower Zinti (Brent Coverdale, Ezemvelo KZN Wildlife pers. comm.). This 
means that these two balancing dams would threaten the habitat of two Critically Endangered bird 
species and not just the Blue Swallow. 
 
11 - CONCLUSION 
From the above discussion, Layout Alternative B, which excludes the need for a balancing dam, 
would be acceptable from an avifaunal perspective specifically as relates to the Blue Swallow (and 
Wattled Crane). This is because this alternative would avoid the fatal flaw inherent to the Langa and 
Mbangweni balancing dams. Any ‘new’ impacts associated with Layout Alternative B, i.e. related to 
the proposed spoil sites, access roads and raw-water pipeline corridor, routes and access roads, are 
acceptable from an avifaunal perspective provided the mitigation and other considerations 
mentioned in this report are adhered to. 
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1 BACKGROUND 
  
Following comments from the authorities and Interested and Affected Parties during the review of the first 
addendum to the Final EIA Report, alternative layout were proposed that would eliminate the proposed balancing 
dam. 
 
Large volumes of excavated material will be produced during tunnel boring. This material will be dumped at 
either one of two sites just east of the Nooitgedacht Dam. 
 
These two alternative layouts need to be assessed to determine the impact that the changed design will pose on 
agriculture. 
 
This report will indicate the impact of the newly proposed options, and also compare this with the old layout in 
terms of extent of impacts that may not be adequately managed through mitigation.   
 
Land uses were identified and delineated from Google and Bing maps. All diligence was exercised to accurately 
determine boundaries, crops and land uses. 

ALTERNATIVE SPOIL DUMPING AND BATCHING SITES 

The original layout (indicated as Present proposal in Figure 1) as well as the new alternative layouts is shown 
below. 
 
  

 
Figure 1. Position of the present and the alternative options 
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ALTERNATIVE OPTIONS 

 Layout Alternative A 
This is the option that is presently on the table, and for which alternatives are presented in this report. 
 

 Layout Alternative B 

- Option A: Consists of five spoil dumping sites located downstream of Baynesfield Dam. 

- Option B: Consists of eight spoil sites.  

 
   

2 LAND USES IN OF THE AFFECTED LAND 
 
 Option A land is mostly grazing but with a small portion under sugarcane or cash crops. The grazing areas are 

watercourses that are vulnerable and subject to erosion if overgrazed. The land area that will be influenced 
is 19 hectares. 

 Option B, except for two portion, is on terrestrial land and is grazing or planted to either under forests or cash 
crops. The land area that will be influenced is 47,4 hectares. 

 
The land uses are indicated in Figure 2 and Table 1. 
 

 
Figure 2. Land uses of the affected land 
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Table 1. Present land uses 

Land use Sugarcane Field crops Forestry Horticulture Grazing TOTAL 

PRESENT PROPOSAL             
Mbangweni Dam 1.54 48.61 50.59  84.19 184.93 
Langa Dam   27.64 53.02  63.81 144.47 
Bainsfield Dam    80.60   31.00   3.80   172.50   287.90  

ALTERNATIVE OPTIONS             
Option A  6.80         12.30   19.00  
Option B    2.30   11.40     33.70   47.40  

 
 

3 SOILS 
 
The soils are described in general terms, from information available in earlier reports done by Index on this 
project. Soil types were derived from geomorphological and topo-sequence positions I the landscape. 
 
The soil types are indicated below: 
 

 
Figure 3. Soil types 

 
The following were found: 
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Table 2. Description of land use classes 

Potential 
rating 

General description Arable 
potential 

Hu These soils are deeper than 600mm, is reddish brown and dark brown 
coloured that are arable if slope permits. Deep soil with scattered rock 
outcrops is included in this class, then indicated as Hu/Gs on the soil map. 

High, Moderate 

Gs Shallow and rocky soil or soil with impeding layers fall into this class. They 
are normally not arable but can be used for plantations. It should 
normally only be used as animal grazing. 

Low 

Av These soils are 350 to 600mm deep. Consists of yellowish brown topsoil 
that overlies moist or wet soft plintite. Nodules and stone fragments in 
the subsoil impede root development.  

Low 

Lo Very shallow waterlogged soils fall into this category. They occur along 
the watercourses. These should only be used as controlled grazing. 

Very low 

 
Conclusions: 
 Deep reddish medium and high potential soils occurs only on land under Option B.  
 Option A has soils that are generally shallow and waterlogged. These soils are low potential for cultivation. 

 
 

4 IMPACT OF DEVELOPMENTON FAMING 
 

4.1 PROCESS 

A tunnel is constructed from the Smithfield Dam to the Waterworks east of the Nooitgedacht Dam. Large volumes 
of excavated material will be produced during tunnel boring and will need to be disposed of.  
 
The spoil will be placed in proximity of the Nooitgedacht Dam in two possible localities. These were indicated in 
Sections 1 and 2 of this report. The spoil will be rehabilitated by sloping the sides at safe angles and then covered 
by topsoil and planted to grasses. It is accepted that the land will become productive once again and be used for 
either plantations or as pastures to be used as animal grazing. 
 

4.2 IMPACT DESCRIPTION 

The impact is done for the following: 
 Loss of high potential land; 
 Loss of grazing land; 
 Loss of agricultural production; 

4.2.1 LOSS OF HIGH POTENTIAL AGRICULTURAL LAND 

CRITERIA 

Land capability classes are interpretive groupings of land with similar potential and limitations or similar hazards. 
Land capability involves consideration of: 
 Difficulties in land use owing to physical land characteristics,  
 The risks of land damage from erosion and other causes; and 
 Climate. 
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The classic eight-class land capability system (Klingebiel & Montgomery, 1961) was adapted for use with 
Agriculture Geographic Information System (AGIS) in South Africa. 
Land capability is classified according to guidelines published by the National Department of Agriculture in AGIS. 
Land Capability is determined by the collective effects of soil, terrain and climate features and shows the most 
intensive long-term use of land for rain-fed agriculture. At the same time, it indicates permanent limitations 
associated with different land-use classes (refer to Table 2). 
 Order A: Arable land – high potential land with few limitations (Classes i and ii) 
 Order B: Arable land – moderate to severe limitations (Classes iii and iv) 
 Order C: Grazing and forestry land (Classes v, vi and vii) 
 Order D: Land not suitable for agriculture (Class viii) 

 
Table 3. Land capability classes – intensity of land uses 

LAND CAPABILITY   Grazing and Forestry Crop production 

Order   Class Wildlife Forestry Veld Pastures Limited Moderate Intensive Very  

Arable 
A i                 

ii                 

B 
iii                 
iv                 

Non 
arable 

C v         
vi         
vii         

D viii         
Note: the shaded area indicate the suitable land use 
 

LAND USE CAPABILITY ON THE SITE 

 
Specifically regarding classification of the subject site: 
 Class ii (high potential land) is deeper than 800mm and is now cultivated. High potential land. Deep soils with 

some impediments to cultivation. Limiting factor is loose rock and stone. 
 Class iii (Medium potential land) has a depth less that 600mm with an abundance of rock and stones 

throughout the profile. Although the soil is arable it is difficult to cultivate due to stone. 
 Class iv (medium potential land) with sever limitation to its use. 
 Class v and viii (low potential land) It is either rock outcrops or wetland. These soils are not arable. 

 
The size of land under each category is indicated below: 
 
Table 4. Land use capability of the newly proposed spoil dumping sites 

Potential Soil types Description Option A Option B 
ii Hutton, 

Glenrosa 
High potential land. 
Deep soils with some impediments to cultivation. 
Limiting factor is loose rock and stone throughout the 
profile 

- 3.2 

iii Hutton High/Medium potential land. 
Moderately deep soils with an abundance of rock and 
stones throughout the profile. Although the soil is 
arable it is difficult to cultivate due to stone.  

1,9 - 

iv Hutton, 
Glenrosa 

Medium potential land with severe restrictions on land 
use. The soil is shallow with an abundance of rock and 
stone. 

12,3 3,4 
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Potential Soil types Description Option A Option B 
v Hutton, 

Glenrosa, 
Longlands 

Low potential, shallow and rocky soils, and soil with 
perched water tables that are only suitable for forestry 
and grazing. 

1,4 8,1 

vii Longlands 
(watercourse) 

Low potential and. Wetland that may not be cultivated 
and that has only restricted grazing potential. 

3,5 31,5 

viii Excavation 
and other 

Not suitable for agriculture, can be used for forestry 
and controlled grazing. 

 2,2 

Total   19,0 47,4 
 
 

 
Figure 4. Land use capability of newly proposed soil dump sites 

 
 
In summary, the land use capability of the sites is as follows: 
 

Potential description Mbangweni Dam 
Option 

Langa Dam 
Option 

Option A Option B 

High potential arable land: 100,7 80,7 1,9 2,3 
Medium potential arable land: 84,2 63,8 12,3 3,4 
Very low and none: 51,5 18,1 4,9 41,7 
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CONCLUSIONS 

 Either of the present options is preferred to the previous proposal. 
 OPTION A: 

- 14,2 hectares of high and medium potential land will be permanently lost 

 OPTION B: 

- 5,7 hectares high and medium potential land that could be cultivated is permanently lost. This 
loss is considered to have a low impact on agriculture, purely because of the size of the affected 
area. 

 The high potential land that is lost will be rehabilitated and planted to pastures or can be used for forestry 
(although this is not recommended until such time that the soil is settled). 

 The high and medium potential land will be returned as low potential that is afterwards used as grazing. 
 General observations: 

- From a soil potential perspective, Option B is the preferred, because it will lead to loss of the 
least high and medium potential land. 

- The loss of high potential land is, therefore, local of low magnitude and permanent. 

4.2.2 LOSS OF GRAZING LAND 
 
Grazing land occurs mostly on shallow soils that are not arable of waterlogged wetland areas that should be 
protected from overgrazing. 
At a grazing capacity of around 3 hectares per LSU, the carrying capacity of the land that will be impacted is as 
follows: 
 
 Present proposal 7 LSU on 21,5 hectares 
 Alternative options 

- Option A 2 LSU on 4,9 hectares 

- Option B 14 LSU on 41,7 hectares 

 
There will be no loss in grazing land. Indeed, the size will increase because rehabilitation of the high potential land 
will create additional grazing land. 
 
The loss will be local, of a low magnitude and of a temporary nature; it will be lost for duration of construction 
and the period the land will take to recover post rehabilitation. 
 

4.2.3 LOSS OF AGRICULTURAL PRODUCTION 

ASSUMPTIONS 

The following assumptions are made: 
 In order to be consistent, the gross margins and assumptions that were made for the agricultural assessment 

in 2015 were used (refer to the reports compiled by Index: Agricultural Impact Assessment for uMWP-1 for 
potable water and Agricultural Impact Assessment for uMWP-1 Raw Water). These reports were part of the 
EIA process. 

 Land uses are as per Section 2; 

 Moderate to high management skills apply; 
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 The farms are in production with all the infrastructure and equipment in place; 

 The following analysis is an indication of the income loss in terms of farming enterprises only, it does not 
include overheads or management. 

 The loss of income from crop production will be permanent because the land will be returned as low potential 
post rehabilitation. It can afterwards be used as grazing in the short to medium term, and a forestry in the 
longer term. 

ANALISES 

The potential income from farming based on the present land uses are as follows: 
Table 5. Income comparison for the different options 

Land use Sugarcane Field crops Forestry Horticulture Grazing TOTAL 

Margin (R/ha or LSU) 7 100 5 604 46 200 250 000 5 162   

PRESENT PROPOSAL             
MBANGWENI DAM             
Affected area (ha) 1.54 48.61 50.59 0 84.19 184.93 
Farm income 10 934 272 410 2 337 258 0 144 863 2 765 465 
LANGA DAM             
Affected area (ha)   27.64 53.02 0 63.81 144.47 
Farm income 0 154 895 2 449 524 0 109 795 2 714 214 

BAINSFIELD DAM             

Affected area (ha)    80.60   31.00   3.80   172.50   287.90  
Farm income 0 451 682 1 432 200 950 000 296 815 3 130 697 

ALTERNATIVE OPTIONS             
Option A             
Affected area (ha)  6.80         12.30   19.00  
Farm income 48 280 0 0 0 21 164 69 444 
Option B             
Affected area (ha)    2.30   11.40     33.70   47.40  
Farm income 0 12 889 526 680 0 57 986 597 556 

 

CONCLUSIONS 

In the previous scenario, where the land would be inundated with water following the construction of the 
balancing dams, the loss in from farming activities would be permanent and be about R8,6 million per year. 
 
Assuming that the high and medium potential land that is now under crops or forestry is returned as grazing, and 
that the construction period and the time for the soil to settle and become productive is about three years, then 
the loss in income or agricultural production will be as follows: 
 
Table 6. Projected income from farming 

Income Present Year 1 Year 2 Year 3 Year 4 
PRESENT OPTION 8 610 376 0 0 0 0 
Crops 878 987 0 0 0 0 
Sugarcane 10 934 0 0 0 0 
Forestry 6 218 982 0 0 0 0 
Horticulture 950 000 0 0 0 0 
Grazing 551 473 0 0 0 0 
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ALTERNATIVE OPTIONS      
1. OPTION A 69 444 0 0 56 266 56 266 
Crops 48 280 0 0 0 0 
Grazing 21 164 0 0 56 266 56 266 
2. OPTION B 597 556 0 0 128 706 128 706 
Sugarcane 12 889 0 0 0 0 
Forestry 526 680 0 0 0 0 
Grazing 57 556 0 0 128 706 128 706 

 
 Present option: The income from the present option is estimated at R8.6 million per year. Because the land 

will be inundated with water following construction of the dam, the loss will be permanent. 
 Alternative options 

- Option A: The present income is estimated at R69 444. After rehabilitation, the cropping land 
will become grazing for livestock. It is assumed that construction and rehabilitation of the land 
will be for a period of two years and that an income from grazing can accrue from Year 3. The 
income will fall to R56 266 per year.  

The impact from the loss of the agricultural resources is about R10 000 per year. 

- Option B: The income now is estimated at R597 556 per year. The cropping and forestry land 
will become grazing after rehabilitation. The income from Year 3 is estimated at R128 706 per 
year.  

The financial impact from the loss of agricultural resources upon following Option B is estimated at 
R468 850 per year. 

 

4.3 SUMMARY OF IMPACTS 
 
 
The impacts are as follows:  
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Table 7. Impact assessment 
 Potential impact Proposed Management Objectives / Mitigation Measures Extent Magnitude Duration Probability Significance Area or 

income  
lost  

1. PREVIOUS PROPOSAL 

1.1 Loss of high potential arable land               
 Before mitigation Permanent loss of high potential land Local Low Permanent Certain Low 104,5ha 
 After mitigation No mitigation possible, move to another site      104,5ha 
1.2 Loss of grazing land        
 Before mitigation Permanent loss of grazing land Local Low Permanent Certain Low 111,8ha 
 After mitigation No mitigation possible, move to another site      111,8ha 
13 Loss of agricultural production        
 Before mitigation Permanent loss of agricultural production Local Low Permanent Certain Low R8,6 mil 
 After mitigation No mitigation possible, move to another site.      R8,6 mil 

2. OPTION A 

2.1 Loss of high potential arable land          
 Before mitigation Permanent loss of high potential land.       1,9ha 
 After mitigation Partially mitigated. Establishing pastures on affected land.       
2.2 Loss of grazing land        
 Before mitigation Temporary loss of grazing land. Will be for the duration of 

construction and rehabilitation. 
Local Low Short term Certain Low 17,1ha 

 After mitigation Will return as grazing after rehabilitation. Local Low Short term Certain Low - 
2.3 Loss of agricultural production        
 Before mitigation Permanent loss of high potential land. Local Low Short term Certain Low - 
 After mitigation High potential land return as grazing after rehabilitation. Local Low Short term Certain Low R10 000 

3. OPTION B 

3.1 Loss of high potential arable land         
 Before mitigation Permanent loss of high potential land. Local Low Medium term Certain Low 2.3ha 
 After mitigation Partially mitigated. Establishing pastures on affected land.      2,3ha 
3.2 Loss of grazing land        
 Before mitigation No loss of grazing land will occur. Local Low Short term Certain Low 45,1ha 
 After mitigation High potential land return as grazing after rehabilitation. Local Low Short term Certain Low - 
3.3 Loss of agricultural production        
 Before mitigation Permanent loss of high potential land. Will return as grazing 

after rehabilitation. 
Local Low Short term Certain Low - 

 After mitigation High potential land return as grazing after rehabilitation. Local Low Short term Certain Low R468 850 

10 
 

 



Page 11  
 
 

5 SUMMARY AND CONCLUSIONS 
 
Two alternative options were assessed and then they were compared to the present proposal. The 
present proposal is the option that is now on the table, and for which alternatives are presented in this 
report.  
 
The land uses on the proposed alternative options: 

- Option A: Consists of five spoil dumping sites located downstream of Baynesfield Dam. 
Land is mostly grazing but with a small portion under crops or sugarcane. The grazing areas 
are watercourses that are vulnerable and subject to erosion if overgrazed. The land area 
that will be influenced is 19 hectares. Option A has soils that are generally shallow and 
waterlogged. These soils are low potential for cultivation. 

- Option B: Consists of eight sites. Except for two portion these sites are on terrestrial land 
and are grazing or planted to either under forest or cash crops. The land area that will be 
influenced is 47,4 hectares.  

 
Spoil from the tunnel excavation will be placed in proximity of the Nooitgedacht Dam. The spoil sites will 
be rehabilitated by sloping the sides to safe angles and then covered by topsoil and planted to grasses. It 
is accepted that the land will become productive once again and be used for either plantations or as 
pastures to be used as animal grazing. 

CONCLUSIONS 

 Loss of arable and high potential land: 

- Present option: There will be a permanent loss of 205,8 hectares of high and medium 
potential cropping land. 

- Option A: Permanent loss of 13,7 hectares high potential land. This area will be 
returned as low potential land after rehabilitation. 

- Option B will lead to the loss of 5,7 hectares of cultivated and/or hectares high and 
medium potential land.  

- This loss is considered to have a low impact on agriculture, purely because of the size of 
the affected area. The high potential land that is lost will be rehabilitated and planted 
to pastures or can be used for forestry (although this is not recommended until such 
time that the soil has settled). 

- Although there is no clear preference among the present proposals, Option B will lead 
to least loss of the least high and medium potential land. 

 Loss of grazing land: 

- There will be no net loss in grazing land for either Options A or B. Indeed, the size will 
increase after rehabilitation because the high potential land will become low potential 
and create additional grazing land. 
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 Financial implications: 

- Present option:  

• The income from the present option is estimated at R8.6 million per year. The loss will be 
permanent because the land will be inundated with water following construction of the 
dam. 

- Alternative options 

• Option A: The present annual income is estimated at R69 444 and is projected to be 
R56 266 after rehabilitation. The net impact from the loss of the high potential land is, 
therefore, about R10 000 per year. 

• Option B: The present annual income, mostly derived from forestry, is estimated at 
R597 556, which will fall to about R128 706 post rehabilitation. The financial impact from 
the loss of agricultural resources related to Option B, therefore, is estimated at R468 850 
per year. 

 
 GENERAL CONCLUSIONS 

- For both the two proposed options, the loss will be local, of a low magnitude and of a 
temporary nature; it will be lost for duration of construction and the period the land 
will take to recover post rehabilitation. 

- It is the view of the consultant that both of the new proposals are preferred to the 
present one.  

- There is no clear preference among the new alternatives;  

• The loss of income is higher for Option B but it will lead to less high to medium potential 
land being lost. Conversely, while Option A will lose more high and medium potential land, 
the income loss from farming will be lower. 
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6 ADDENDA 
 

6.1 RATING CRITERIA OF IMPACTS 

The following rating was used to indicate impacts: 

EXTENT  

 Local - extend to the site and its immediate surroundings. 
 Regional - impact on the region but within the province. 
 National - impact on an interprovincial scale. 
 International - impact outside of South Africa. 

MAGNITUDE  

Degree to which impact may cause irreplaceable loss of resources. 
 Low - natural and social functions and processes are not affected or minimally affected. 
 Medium - affected environment is notably altered; natural and social functions and processes 

continue albeit in a modified way. 
 High - natural or social functions or processes could be substantially affected or altered to the extent 

that they could temporarily or permanently cease. 

DURATION 

 Short term - 0-5 years.  
 Medium term - 5-11 years. 
 Long term - impact ceases after the operational life cycle of the activity either because of natural 

processes or by human intervention. 
 Permanent - mitigation either by natural process or by human intervention will not occur in such a 

way or in such a time span that the impact can be considered transient. 

PROBABILITY 

 Almost certain - the event is expected to occur in most circumstances. 
 Likely - the event will probably occur in most circumstances. 
 Moderate - the event should occur at some time. 
 Unlikely - the event could occur at some time. 
 Rare/Remote - the event may occur only in exceptional circumstances. 

SIGNIFICANCE 

Provides an overall impression of an impact’s importance, and the degree to which it can be mitigated. 
The range for significance ratings is as follows-  
 0 – Impact will not affect the environment. No mitigation necessary.  
 1 – No impact after mitigation.  
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 2 – Residual impact after mitigation.  
 3 – Impact cannot be mitigated. 
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1. INTRODUCTION 

The current water resources of the Integrated Mgeni Water Supply System (WSS) in KwaZulu-

Natal (KZN) are insufficient to meet the long-term water requirements of the system. The 

uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of water from the 

undeveloped uMkhomazi River to the existing Mgeni system. This transfer scheme is deemed to 

be the most viable option to provide a large volume of water to fulfil the long-term water 

requirements of the Mgeni system.  

 

The uMWP-1 consists of both Raw Water and Potable Water components which are being 

undertaken by the Department of Water and Sanitation (DWS) and Umgeni Water, respectively. 

Nemai Consulting was appointed as the independent Environmental Assessment Practitioner 

(EAP) to undertake the Environmental Impact Assessment (EIA) for both components of the 

uMWP-1.  

 

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former Department 

of Environmental Affairs (DEA), which is now known as the Department of Environment, Forestry 

and Fisheries (DEFF), on 10 November 2016. A letter (dated 13 February 2017) was received 

from DEA which rejected the Final EIA Report for uMWP-1 Raw Water and requested additional 

information. A first version of an Addendum to the Final EIA Report was compiled in July 2018, 

which aimed to provide the additional information requested by DEA, to allow for the decision-

making process to be completed in terms of the National Environmental Management Act (NEMA) 

(Act No. 107 of 1998). 

 

Due to the substantive nature of the comments received from the authorities and Interested and 

Affected Parties (IAPs) on the first version of the Addendum, it was deemed necessary to identify 

an alternative project layout in light of the potential risks posed to Blue Swallows, which is a 

critically endangered species. The alternative layout excludes the proposal balancing dam, which 

is the principal source of significant impacts to Blue Swallows.  

 

The change in the layout caused by the possible discarding of the balancing dam necessitated 

the following additional changes: 

• Inclusion of new spoil sites to dispose of large volumes of excavated material that will be 

produced during the tunnel boring exercise, which could no longer be used in the construction 

of the dam wall of the balancing dam; 
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• Changes to the corridors of the tunnel and raw water pipeline; and 

• Identification of access roads to the above new project components. 

 

This document serves as an Addendum to the Phase 1 Heritage Impact Assessment (HIA) 

specialist report that was compiled and attached to the Final EIA Report for uMWP-1 Raw Water.  

2. TUNNEL CORRIDOR OPTIONS 

The changes to the corridor for the tunnel as well as the outlet portal were assessed. The corridor 

for the tunnel has been widened. The widening to the north is of some concern as the boundary 

of the corridor has moved closer to existing agricultural activities as well as dwellings and possible 

associated potential heritage sites (graves, protected structures, etc.). It is therefore 

recommended that the construction of the tunnel does not impact on any of the dwellings and 

their surroundings in any way. 

 

The Phase 1 HIA highlighted concerns regarding the outlet portal as the area where the works for 

the tunnel outlet is proposed is one of the areas that is undisturbed by agricultural activities. A 

site inspection of the outlet portal area was undertaken on 21 November 2019. The area is largely 

undisturbed and much of it had recently been burnt hence visibility was good apart from a number 

of very dense pockets of bramble and other vegetation.  

 

Figure 1: View of tunnel outlet area  
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Figure 2: Looking over outlet area towards dam 

During the inspection, a visible rectangle of dense bramble was observed. The very thick bramble 

prohibited a closer inspection but a line of stone was observed underneath the thick growth hence 

the area may indicate previous habitation. The site is located between 29°46'20.8" S 30°18'03.0" 

E and 29°46'20.7" S 30°18'04.0" E.  

 

Figure 3: Thick bramble covering possible area of previous habitation 
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The 1968 1:50 000 topographical map of the area was studied and it indicates that there were 

homesteads in the area as shown by the round black dots on the figure below 

 

Figure 4: 1968 1:50000 topographical map (2930CD) 

In addition, an area closer to the road is disturbed with gum trees and other invasive species. The 

area was thickly overgrown which made it difficult to ascertain whether the remains of habitation 

can still be found. The area is located at 29°46'26.3" S 30°18'07.4" E. 

 

It is recommended that any other surface work (vent shafts, access roads to vent shafts, etc.), be 

assessed by a heritage specialist prior to work taking place. The concerns regarding the many 

indigenous forests that the proposed tunnel passes beneath from a 'living heritage' perspective. 

These forests were frequented by the Drakensberg San in term of elephant hunting in the early 

decades of the 19th century and are still being visited by Zulu-speaking traditional healers for the 

collection of traditional medicines and for the training of their students. If any of the forests are to 

be affected by surface operations (roads, spoil sites, etc.), a ground survey with community 

involvement will be required in order to ascertain the heritage significance of these forests. 

 

The palaeontology for the central and eastern section of the raw water component fall in an area 

of moderate fossil sensitivity. It was recommended by the palaeontological study in the Phase 1 

HIA that no further studies were necessary for this section of the project because there are no 

records of fossils from these areas. 
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3. SPOIL SITES 

 

Eight spoil sites are being contemplated for the disposal of the large volumes of excavated 

material that will be produced during the construction of the tunnel (see Figure 5 for the eight 

sites). The assessment of the sites from a heritage perspective are as follows: 

• Site 1 – this site is acceptable from a heritage perspective as the area is already disturbed; 

• Site 2 – appears to be a greenfield site situated just above the Baynesfield Lodge and 

Mbangweni Dam and to the east of the outlet portal. This site is not preferred from a heritage 

perspective as it is currently undisturbed so there is a possibility of finding heritage resources; 

• Site 3 – part of the site is already disturbed and is acceptable from a heritage perspective. It 

is recommended that the spoil is only dumped on the disturbed area; 

• Site 4 – the site is situated in a drainage line between avocado plantations and other farming 

activity. It is otherwise acceptable from a heritage perspective; 

• Site 5 – as above; 

• Site 6 – as above; 

• Site 7 – the site is acceptable from a heritage perspective as the area is already disturbed;  

• Site 8 – as above. 

 

In terms of Figure 8, it should be noted that the spoil sites titled Option A (sites 1 – 5) have been 

rejected and do not form part of this addendum. The sites that fall under Option B are the sites 

assessed above. 

4. RAW WATER PIPELINE CORRIDOR 

 

The raw water pipeline corridor covers an area that is largely disturbed by the cultivation of various 

crops, an existing dam and lodge as well as by several drainage lines and roads. The corridor is 

indicated by the green shading in Figure 6 below. Due to the disturbance of the corridor, there is 

a low chance of finding intact heritage resources apart from the undeveloped areas north-west 

and west of the Mbangweni Dam. It is recommended that, where possible, the raw water pipeline 

crosses disturbed areas as much as possible and existing roads to reduce the impact on heritage 

resources (if any). 

 

A comparison of Layout Alternative A (with balancing dam) and Alternative B (without balancing 

dam) in terms of heritage, is provided below in Table 1. 
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Figure 5: Option B spoil sites 
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Figure 6: Raw water pipeline corridor 

Table 1: Comparison: Alternative A (with balancing dam) and Alternative B 

Components Alternatives 

Order of 
preference 1 

(most preferred) 
to 2 (less 

preferred] 

Motivation 

Layout of tunnel corridor, tunnel 
outlet, raw water pipeline corridor, 
and spoil sites 

1. Alternative A 1 The balancing dam would have 
had a high impact on a large area 
that would have been inundated 
by the dam; however, the positive 
aspect of the dam would have 
been the use of spoil from the 
tunnel to build the dam wall 

2.Alternative B 1 The boundary of the tunnel has 
moved northwards which is a 
concern as it has moved closer to 
residential areas; careful 
management of the construction 
process can mitigate impacts 

Some spoil sites are located in 
disturbed areas; only option 2 is 
an issue from a heritage 
perspective as it is situated on a 
green field site where heritage 
sites may be encountered. 
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5. RECOMMENDATIONS AND CONCLUSION 

 

It is recommended that: 

• The construction of the tunnel in no way impacts the dwellings located close to the tunnel’s 

northern boundary; 

• In terms of the proposed tunnel, the potential impacts of surface works on heritage resources 

and living heritage need to be assessed by a heritage specialist prior to work commencing on 

the tunnel construction. The assessment of the significance of the potential impacts on cultural 

and living heritage indicated that there would be a residual impact after mitigation due to the 

largely undisturbed environment that currently exists in many areas across the surface of the 

proposed tunnel. 

• Once work starts on the outlet portal of the tunnel, the vegetation at the two sites referred to 

in section 2 of this report is removed and a survey of the two areas is undertaken by a 

competent Environmental Control Officer or Site Manager (with knowledge of heritage 

resources) to check for graves and/or remains of homesteads. If any evidence is found of 

such sites, then a heritage specialist will need to be appointed to assess the finds; 

• Spoil site 2 is not used; 

• The raw water pipeline, where possible, crosses disturbed areas and follows existing roads 

to avoid undisturbed areas. 

 

The project may proceed from a heritage perspective as long as the above recommendations are 

implemented. 
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1. Introduction 

The current water resources of the Integrated Mgeni Water Supply System (WSS) in 

KwaZulu-Natal (KZN) are insufficient to meet the long-term water requirements of the 

system. The uMkhomazi Water Project Phase 1 (uMWP-1) proposes the transfer of 

water from the undeveloped uMkhomazi River to the existing Mgeni system. This 

transfer scheme is deemed to be the most viable option to provide a large volume of 

water to fulfil the long-term water requirements of the Mgeni system. 

 

The uMWP-1 consists of both Raw Water and Potable Water components which are 

being undertaken by the Department of Water and Sanitation (DWS) and Umgeni 

Water, respectively. Nemai Consulting was appointed as the independent 

Environmental Assessment Practitioner (EAP) to undertake the Environmental 

Impact Assessment (EIA) for both components of the uMWP-1. 

 

The Final EIA Reports (Raw Water and Potable Water) were submitted to the former 

Department of Environmental Affairs (DEA), which is now known as the Department 

of Environment, Forestry and Fisheries (DEFF), on 10 November 2016. A letter 

(dated 13 February 2017) was received from DEA which rejected the Final EIA 

Report for uMWP-1 Raw Water and requested additional information. A first version 

of an Addendum to the Final EIA Report was compiled in July 2018, which aimed to 

provide the additional information requested by DEA, to allow for the decision-making 

process to be completed in terms of the National Environmental Management Act 

(NEMA) (Act No. 107 of 1998). 

 

Due to the substantive nature of the comments received from the authorities and 

Interested and Affected Parties (IAPs) on the first version of the Addendum, it was 

deemed necessary to identify an alternative project layout in light of the potential 

risks posed to Blue Swallows, which is a critically endangered species. The 

alternative layout excludes the proposal balancing dam, which is the principal source 

of significant impacts to Blue Swallows (critically endangered species). 
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The change in the layout caused by the possible discarding of the balancing dam 

necessitated the following additional changes: 

 Inclusion of new spoil sites to dispose of large volumes of excavated material 

that will be produced during the tunnel boring exercise, which could no longer 

be used in the construction of the dam wall of the balancing dam; 

 Changes to the corridors of the tunnel and raw water pipeline; and 

 Identification of access roads to the above new project components. 

 

The removal of the balancing dam will result in the changes illustrated in 

Figure 1 to Figure 4 below with figures 1 and 3 depicting the project overall and 

figures 2 and 4 zooming into illustrating the area surrounding the balancing dam. 

Accordingly, figures 1 and 2 illustrate the current proposal with figures 3 and 4 

illustrating the revised proposal. 
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Figure 1: Layout as originally assessed          Source: Nemai Consulting  
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Figure 2: Layout as originally assessed – Zoomed in        Source: Nemai Consulting  
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Figure 3: New alternative layout          Source: Nemai Consulting 
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Figure 4: New alternative layout – Zoomed in        Source: Nemai Consulting
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2. Land usages 

An Agricultural Assessment was undertaken in which it is indicated that in respect of 

the two spoil dumping site option, Option A and Option B, the following land usages 

applies. 

“Option A land is mostly grazing but with a small portion under sugarcane or cash 

crops. The grazing areas are watercourses that are vulnerable and subject to erosion 

if overgrazed. The land area that will be influenced is 19 hectares. 

Option B, except for two portions, is on terrestrial land and is grazing or planted to 

either under forests or cash crops. The land area that will be influenced is 47,4 

hectares” (Gouws & Gouws, 2019, p. 1). 

In conclusion it is pointed out in the Supplementary Agricultural Assessment Report 

(Gouws & Gouws, 2019, p. 12) that: 

“For both the two proposed options, the loss will be local, of a low magnitude and of a 

temporary nature; it will be lost for duration of construction and the period the land 

will take to recover post rehabilitation. 

- It is the view of the consultant that both of the new proposals are preferred to the 

present one. 

- There is no clear preference among the new alternatives; 

• The loss of income is higher for Option B but it will lead to less high to medium 

potential land being lost. Conversely, while Option A will lose more high and 

medium potential land, the income loss from farming will be lower.” 

3. Consultation process 

A public participation process was undertaken by Nemai Consulting during which 

various meetings and discussions were held with various authorities and community 

members. This process is outlined under section 11 Public Participation on page 89 

to 90 of the Addendum to the Final EIA Report. The Draft Addendum to the EIA 

Report has been made available on the Department of Water and Sanitation’s 

Project Website and can be accessed through the following link: 

http://www6.dwa.gov.za/iwrp/uMkhomazi/documents.aspx. 
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4. Comments and responses 

The impact on the Blue Swallows’ nesting and foraging areas received a great deal of 

attention and, although not directly a social issue, the relevance of this does have 

bearing on the social environment and is dealt with as such under the following 

section. Apart from this the following issues that also have some social bearing have 

also been taken into account. 

The KwaZulu-Natal Department of Transport stressed the importance of retaining 

operational efficiency of the Provincial Road Network so as to ensure that Road 

Safety in the area is not compromised. 

The Msunduzi Local Municipality indicated that: 

 The Contractor must enter into negotiation with the local community regarding 

the identification of areas where excess spoil can be used for rehabilitation 

purposes. 

 Should the volume of spoil to be disposed of be too large to use in the 

manner described above, or if the density of spoil stockpiles becomes too 

high, the spoil will have to be removed from the working area to a permitted 

landfill site. 

 Damage to infrastructure must be repaired on a timely basis by the contractor 

and it is to be noted that any damage to water pipes or sewer infrastructure 

must be considered as emergency incidents whereby correction must be 

immediate so as not to waste water resources and to not create 

environmental damage. 

In respect of land-owner engagement the KwaZulu-Natal Department of Economic 

Development, Tourism and Environmental Affairs points out that: 

 The initial land owner engagement, and experience in obtaining land owner 

consent and agreement in the Spring Grove Dam offsets project, indicated 

that substantial work is still required to ensure land owner buy-in to potential 

offsets and stewardship agreements. The delay between the EIA study and 

the detailed offset planning and implementation process is a key risk in terms 

of establishing viable and feasible offsets. 

 To limit this risk it is imperative that landowner interaction and consultation in 

respect of the offsets be integrated into the detailed design phase of the 
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proposed dam and associated infrastructure development. Recommendations 

should be provided in the Biodiversity Offsets Study to ensure the alignment 

of the detailed offset planning and stakeholder engagement process with the 

detailed dam design process. The aim of this approach is to ensure that 

detailed offset planning and engagement is completed prior to construction 

commencing, so as to allow for the implementation of the offsets concurrently 

with the commencement of construction of the dams and infrastructure. 

5. Assessment of alternative proposal 

The following options are considered in this addendum: 

1. The existing proposal, including Langa Balancing Dam, as currently tabled for 

which an alternative is considered in this report. 

2. Proposed alternative options which excludes Langa Balancing Dam and 

therefore requires new spoil sites to dispose large volumes of excavated 

material produced during the tunnel boring exercise and no longer required in 

the construction of the dam wall of the balancing dam; 

i. Option A: Consisting of five spoil dumping sites located downstream of 

Baynesfield Dam. 

ii. Option B: Consisting of eight sites. 

This option also includes changes to the tunnel and raw water pipeline corridors 

as well as the identification of access roads to the above new project 

components. 

Current and alternate options 

From a social perspective on an overall basis the alternate proposal that excludes 

Langa Balancing Dam is preferred over the previous proposal that includes the dam. 

Although the issue regarding the risks that the Langa Balancing Dam poses to the 

Blue Swallows is an avifauna and biodiversity issue, addressed by the appropriate 

specialists, the issue of the risk to the Blue Swallows does have a social overlap that 

needs to be seriously considered. This is due to the fact that the “…loss of biological 

diversity will alter the functioning of ecosystems and their ability to provide society 

with the goods and services needed to prosper” (Cardinale, et al., 2012, p. 59). A 

position supported by many others, see for instance (Ripple, et al., 2017; Roe, 

Seddon, & Elliot, 2019) as examples. 
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In addition to this, in respect of the current option, the agricultural specialists point out 

that “[t]he income from the present option is estimated at R8.6 million per year. The 

loss will be permanent because the land will be inundated with water following 

construction of the dam” (Gouws & Gouws, 2019, p. 12). A permanent loss that is 

likely to result in significant and negative socio-economic impacts for the area. 

Spoil sites 

 The use of Option A for spoiling is not feasible from a wetland and freshwater 

ecosystems conservation perspective (Scientific Aquatic Services, 2019). In 

addition to this it was indicated by the Managing Director of the Baynesfield 

Estate that Option A was not acceptable due its visual impacts on the Estate 

as well as the potential disruption of guests at the new proposed lodge at 

Baynesfield Dam. Issues have been raised in respect of the socio-economic 

viability of the farming operations at the Baynesfield Estate with specific 

reference to the maize produced as required for the piggery. The piggery is 

considered to be the core business of the Estate (Nemai Consulting, 2018, p. 

85). 

 

 Option B is preferred; however, the following considerations need to be taken 

into account: 

Spoil Site 2, which has a large footprint, is located next to Mbangweni 

Dam’s recreational facility, as illustrated in Figure 5, and will cause a 

permanent visual impact. Consequently, this impact would need to be 

mitigated through a stakeholder engagement process and may require 

that the facility be relocated to a more suitable venue. The facility holds 

social relevance in respect of its recreational and educational function for 

surrounding communities. In addition, the heritage assessment also 

notes that Site 2 is undisturbed and could contain heritage resources 

(Beater, 2019, p. 6). 
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Figure 5: Siting of Option B Spoil Sites   Source: Nemai Consulting 

 

Tunnel servitude 

There are no obvious social issues regarding the preferred tunnel route, particularly if 

the corridor approach is applied. Although to the north the corridor does approach 

certain agricultural activities and dwellings the application of a relatively wide corridor 

will allow for the tunnel alignment to be optimised in an effort to avoid social issues 

that may arise during the detailed design phase. Apart from this activities above the 

tunnel can, to a greater degree, continue as before due to the tunnel being 

submerged.  

Raw water pipeline 

As with the tunnel a similar corridor approach will also allow for optimisation of the 

route to avoid social issues and consequently is likely to limit any social issues along 

this corridor. 

Access roads 

The access roads identified in respect of the Option B spoil sites 1-8, which largely 

make use of existing roads, is deemed acceptable from a social perspective. This, 

however, with the proviso that the measures to manage traffic and road conditions, 

as outlaid in the Environmental Management Programme, are strictly adhered to. 

Also it is important to take note of the comments made by the KwaZulu-Natal 



uMkhomazi Water Project Phase 1 Raw Water Component Alternative Layout: SIA 

Addendum 2 

 

 
December 2019 Page 12 

 

Department of Transport as recorded on pages 6 to 8 of the Comments and 

Response Report, dated November 2019. 

6. Concluding remarks 

From a social perspective the alternative option which excludes the Langa Balancing 

Dam is preferred over the existing option that includes the balancing dam. This 

preference is based on the findings of avifauna and agricultural specialist’s studies as 

these findings are likely to result in secondary negative social consequences.  

With regard to the spoil sites Option A is deemed unfeasible from a wetland and 

freshwater ecosystem conservation perspective which is most likely to result in 

negative social impacts resulting in Option B emerges as the socially preferred 

option. There is, however, a caveat attached to the selection of Option B as the 

preferred social option which is associated with the placement of Spoil Site 2 next to 

Mbagweni Dam’s recreational facility. In this regard every effort must be made, 

through a consultative process with the affected parties, to mitigate the impact that 

Spoil Site 2 may have on these recreational facilities as these facilities have both 

recreational and educational value. 

No significant social impacts are identified in regard to the tunnel and raw water 

pipeline servitudes as long as the corridor approach is applied. In respect of the 

access roads there too significant social impacts are identified, however, it is 

important that the recommendations of the KwaZulu-Natal Department of Transport 

are followed. 
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of section 24F of the Act. 
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