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1. INTRODUCTION 

1.1. Background 

An application for mining rights on the farm Gannabosch Vlakte (Farm No. 51, Roberstson) is
in the process of being prepared for submission to the Department of Mineral Resources.
The proposed project  would entail  the  establishment of  an open cast  clay  mine on the
south-western portion of Farm No. 51 and a brick-making facility on the adjacent land to the
south (Portion 5 of Farm No. 52). The subject property is located approximately 12 km west
of the town of  Robertson in the Western Cape, within the Langeberg Local  Municipality
forming part of the Cape Winelands District Municipality (see locality map in Figure 1).       

Figure 1. Location of the site for the proposed clay mine on Farm Gannabosch Vlakte (Farm No. 51, Robertson) 

Umvoto  Africa  (Pty)  Ltd  have  been  appointed  to  carry  out  the  Environmental  Impact
Assessment  (EIA)  for  the  proposed  mining  activities,  which  is  required  in  terms  of  the
Mineral and Petroleum Resources Development Act (Act No. 28 of 2002). Two non-perennial
drainage lines, which are tributaries of the Vink River (in turn, a tributary of the Breede
River), have been identified on the property and the Vink River itself runs along the southern
edge of the farm. As such, an assessment of the potential impact of the proposed activities
on these (and other) freshwater ecosystems is required. 

The  Freshwater  Consulting  Group  (FCG)  were  sub-contracted  by  Umvoto  to  conduct  an
assessment of the potential impacts to freshwater ecosystems that could result from the
proposed mining and brick-making activities on the Farm Gannabosch Vlakte.  

The Freshwater Consulting Group 1
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1.2. Terms of Reference

The specific terms of reference for the required specialist input by FCG were as follows:

 Delineate the freshwater ecosystems on and adjacent to the proposed site that could be

affected by the proposed activities;
 Determine  the  Present  Ecological  State  (PES)  and  Conservation  Importance  of  the

potentially affected freshwater ecosystems;
 Assess the significance of the potential impacts of the proposed activities on freshwater

ecosystems; and
 Provide  a  summary  of  the  findings  in  the  form  of  a  Freshwater  Ecology  Impact

Assessment Report. 

In addition to the above-mentioned tasks, it was requested that the specialist investigation
should determine whether the proposed activities would trigger the need for any Water Use
Authorisations in terms of the National Water Act (Act No. 36 of 1998).

2. APPROACH  TO  AND  LIMITATIONS  OF  THE  SPECIALIST
INVESTIGATION

2.1. Approach

The approach taken to meeting the above-mentioned Terms of Reference was as follows:

2.1.1. Review of available documentation and preliminary mapping of potentially
affected freshwater ecosystems

The Scoping Report for the mining rights application, as prepared by Umvoto Africa (2016),
was  reviewed,  together  with the Botanical  Impact  Assessment  Report  that  was  recently
completed by Krige (2016). No other project-specific documentation was available to FCG at
the time of writing the current report.

A preliminary, desktop-based map of the freshwater ecosystems that could be affected by
the proposed mining activities was prepared. This map was compiled using Geographical
Information System (GIS) software on the basis of existing map layers and available imagery
of the study area. More specifically,  the relevant 1:50 000 scale topographical  map sheet
(3319DC) from the Chief Directorate: National Geo-spatial Information (NGI) was consulted,
together with the relevant maps from the National  Freshwater Ecosystems Priority Areas
(NFEPA)  project  (Driver  et  al.  2011;  Nel  et  al.  2011)  and the Western  Cape Biodiversity
Framework (WCBF) (Pence 2014; after Kirkwood et al. 2010). In addition, recent colour aerial
photography of the study area from NGI and Google Earth imagery were analysed when
compiling the preliminary map of potentially affected freshwater ecosystems.

The Freshwater Consulting Group 2
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2.1.2. Site visit to identify, delineate and visually assess the freshwater ecosystems
that could potentially be impacted by the proposed activities

A site visit was undertaken on 11 July 2016 (i.e. during mid-winter), with attention focussed
on  the  proposed  mining  and  brick-making  areas.  During  the  site  visit,  the  freshwater
ecosystems that were identified to be present were classified into relevant types according
to the classification system for inland aquatic ecosystems in South Africa (Ollis et al. 2013).
The  approximate  extent  of  wetlands  was  delineated  following  standard  field-based
procedures  for  the  identification  and  delineation  of  wetlands  (after  DWAF  2005).  The
definition of “wetland” adopted for this investigation was that of the National Water Act (Act
No.  36  of  1998),  whereby  a  wetland  is  defined  as  “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 adapted  to  life  in  saturated  soil.”  Following  this
definition and the standard wetland delineation protocols, no wetlands were identified to be
present on or adjacent to the proposed sites for mining and the establishment of a brick-
making facility.
 
During the site visit, visual observations were made of the potentially affected river systems.
Particular note was made of existing impacts to the integrity of the instream and riparian
habitat provided by these systems.

2.1.3. Determination of the Present Ecological State and Ecological Importance &
Sensitivity of the potentially impacted freshwater ecosystems

For  the  potentially  affected  river  systems,  Present  Ecological  State  (PES)  categories  (see
Table 1) were derived, relative to the perceived reference state of the ecosystems, using the
rapid  Habitat  Integrity  assessment  method  for  river  ecosystems  (after  Kleynhans  1996,
DWAF 1999). A brief description of this method is provided in Appendix 1. 

The  ecological  importance  and  sensitivity  of  the   potentially  affected  river  reaches  was
determined using a method developed by DWAF (1999), which provides a rating from Very
High  to  Low/Marginal  on  the  basis  of  a  number  of  biotic  and  abiotic  criteria.  A  brief
description of  the Ecological  Importance & Sensitivity  (EIS)  assessment  method for  river
ecosystems is  provided in Appendix 2. 
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Table 1. Present Ecological State (PES) categories commonly used in South Africa for describing the present
ecological condition of inland aquatic ecosystems (after Kleynhans 1996, DWAF 1999)

2.1.4. Determination of recommended buffer  areas for  protection of freshwater
ecosystems in proposed mining area

The approximate width of the buffer areas required for the protection of the river systems in
the  proposed  mining  area  were  determined,  using  the  “Preliminary  Guideline  for  the
Determination of Buffer Zones for Rivers, Wetlands and Estuaries in South Africa” published
by the Water Research Commission (Macfarlane et al. 2014). The site-based version of this
'tool' was implemented.  

2.1.5. Assessment of impact significance 

The potential  impacts  of  the proposed mining and brick-making activities on freshwater
ecosystems were assessed using the criteria outlined in DEA&DP’s Guideline for Biodiversity
Specialist  Studies  (Brownlie  2005)  and  a  protocol  developed  by  FCG  for  rating  the
significance of impacts on aquatic environments (see Appendix 3). The assessment that was
undertaken compared the potential impacts of the proposed activities, without additional
mitigation  measures,  to  the  potential  impacts  with  recommended  mitigation  measures
assumed to be in place, using the ‘no-go’ option as a baseline. 
 

2.1.6. Compilation of a Freshwater Ecology Impact Assessment Report

The  current  report  provides  a  summary  of  the  findings  of  the  investigation  that  was
undertaken and provides recommendations to minimise the potential negative impacts on
freshwater ecosystems. The report also provides an indication as to whether the proposed
activities trigger the need for any Water Use Authorisations in terms of the National Water
Act (Act No. 36 of 1998).
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2.2. Limitations

The main limitation of the findings presented in the current report is that they are based
largely on a site visit that was undertaken when the potentially affected non-perennial rivers
on and adjacent to the proposed site were not flowing. Another, related limitation of the
study  is  that  the  determination  of  the  ecological  importance  and  sensitivity  of  the
potentially affected river systems was based largely on desktop-based information and visual
observations made during the site visit, without the collection of site-based data pertaining
to the biota associated with these aquatic ecosystems,  particularly the presence of rare,
endangered  or  otherwise  important  (e.g.  highly  endemic)  faunal  species  (such  as
invertebrates and frogs). Despite these limitations, the authors of the current report are of
the  opinion  that  enough  information  was  available  to  assess  the  PES  and  EIS  of  the
potentially affected freshwater ecosystems with a sufficient degree of confidence for the
purposes of this investigation. 

3. BIOPHYSICAL OVERVIEW OF STUDY AREA
The proposed mining  area  is  located  approximately  ten  kilometres  west  of  the town of
Robertson, a few hundred metres north of the R60 highway and a railway line that runs
parallel to the highway (near to Langvlei station). The property is situated to the north and
east of a section of the Vink River, upstream of its confluence with the Noree River (see
locality map in  Figure 1).  The study area falls into the Breede Water  Management Area
(WMA),  more  specifically   within  the  Upper  Breede  sub-Water  Management  Area  (sub-
WMA). The main river of the region is the Breede River, which the Vink-Noree River system is
a tributary of.  

The study area falls within the Southern Folded Mountains Ecoregion (after Kleynhans et al.
2005), near the transition to the Western Folded Mountains Ecoregion (to west)  and the
Southern Coastal Belt Ecoregion (to south). More specifically, the study area forms part of
the lowlands of the Langeberg Mountains, situated relatively close to the Langeberg-West
Mountain Catchment conservation area. The physiographical characteristics of the Southern
Folded Mountains Ecoregion, in terms of terrain morphology, are typically characterised by a
diverse topography of closed hills and mountains with a moderate to high relief (slopes with
a gradient of >5% are predominant within the Ecoregion). The study area for the proposed
mine is thus somewhat atypical  of the Ecoregion within which it falls, being located in a
relatively  non-mountainous  part  of  the  landscape.  The  rainfall  seasonality  and   the
vegetation types that  occur within  the Southern Folded Mountains  Ecoregion are  highly
variable.    

The climate of the study area can be referred to as a local steppe climate and classified as
“BSk” (cold semi-arid climate) with little rainfall throughout the year, according to Köppen-
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Geiger  system  (after  Schultze  2006).  The  subject  property  is  located  within  Quaternary
Catchment H40H, which is estimated to have a relatively low Mean Annual Precipitation
(MAP)  of  461 mm, a  Mean Annual  Evaporation  (MAE)  of  1605 mm and a  Mean Annual
Runoff (MAR) of 15.7 million m3 (WRC 2008).  

According to the relevant 1:250 00 scale geology map of South Africa (3319 Worcester), the
surface  geology  of  the  proposed  site  is  largely  dominated  by  Alluvium  (Quaternary-age
sediments), overlying older shales of the Ecca Group (part of the Karoo Supergroup). These
underlying sediments are typically associated with clay-rich subsoils. 

The most recent national vegetation map of South Africa by Mucina & Rutherford (2006,
updated in 2012) indicates the dominant natural vegetation type within the study area to be
Breede Alluvium Renosterveld. This vegetation type, which is listed as Vulnerable in terms of
the National List of Threatened Ecosystems1, occurs in an area characterised by a very low
MAP of 265 mm. The vegetation in the study area has, however, been classified at a finer
scale as “Worcester Renosterveld Karoo” by the C.A.P.E.  Fine Scale Planning project. This
vegetation type is considered to be Least Threatened at a regional scale, according to the
documentation for the Fine Scale Planning documentation (Pence 2008, cited by Krige 2016).
According to the botanical  assessment for the proposed mining project (Krige 2016),  the
vegetation in the study area is more akin to the Robertson Karoo national vegetation type,
which is similar to Worcester Renosterveld Karoo in terms of species composition and is also
not listed as a threatened ecosystem type (i.e. it is Least Threatened), than it is to Breede
Alluvium  Renosterveld.  The  MAP  associated  with  the  Robertson  Karoo  vegetation  type
(297 mm) is similar to that of Breede Alluvium Renosterveld (according to the figures given
by Mucina & Rutherford 2006), in both cases being significantly lower than the MAP of the
Quaternary Catchment (H40H) within which the site is located. 

To ascertain the conservation importance of freshwater ecosystems in the area, GIS-based
desktop mapping was used to place the study site in the context of existing conservation
planning products that cover the region. According to the NFEPA project (Driver et al. 2011)
and its map products (Nel  et al.  2011),  there are no Freshwater Ecosystem Priority Areas
(FEPAs) or Fish Sanctuary Areas (FSAs) in the study area but a Floodplain Wetland is shown
to be present along the length of the Vink River. 

The portion of the Western Cape Biodiversity Framework (WCBF) that covers the Langeberg
Municipality  (after  Kirkwood  et  al.  2010,  updated  by  Pence  2014)  includes  the  aquatic
features that were mapped and classified by the C.A.P.E. Fine Scale Planning project in the
Upper Breede Valley planning domain (after Job et al. 2008). According to this biodiversity
plan, the Vink River floodplain is an Aquatic Critical Biodiversity Area (CBA) and the non-

1 As promulgated by the Department of Environmental Affairs under the National Environmental Management:
Biodiversity Act, 2004 (Act No. 10 of 2004) – Government Notice 1002 of 2011.
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perennial drainage lines flowing through the site into the Vink River (as captured on the
relevant 1:50 000 scale topographical map) are Other Ecological Support Areas (OESAs). The
Aquatic CBAs and OESAs were allocated 30 m wide buffer areas in the Fine Scale Planning
project (as shown on the map in Figure 2). The terrestrial CBA layer for the WCBF (also taken
from the C.A.P.E. Fine Scale Planning project) indicates that most of the subject property and
large parts of the surrounding land form part of a CBA corridor (as shown on maps in the
botanical assessment report by Krige 2016). The recommended management objective for
OESAs  and  OESA  Buffers  is  to  maintain  ecological  processes,  while  the  recommended
management objective for CBAs and CBA Buffers is to maintain natural land and rehabilitate
degraded to natural or near-natural and manage for no further degradation.

Figure 2. Map of Aquatic CBAs and OESAs in the study area, as captured by the Western Cape Bidiversity
Planning Framework (2014 version) and the C.A.P.E. Fine Scale Planning project
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4. DESCRIPTION  OF  SITE  AND  POTENTIALLY  AFFECTED
FRESHWATER ECOSYSTEMS

4.1. Proposed development site/s

The  site  for  the  proposed  clay  mine  is  a  portion  of  Farm  51  Gannabosch  Vlakte,
approximately 20 ha in extent (see locality map in Figure 1). For the proposed brick-making
facility, the earmarked site  (immediately to the south) is a portion of Portion 5 of Farm 52
located between the Vink River and the proposed mining area, approximately 9 ha in extent
of which only 2 to 3 ha would be needed for the facility. Both proposed sites are currently
vacant (undeveloped), consisting largely of relatively undisturbed natural vegetation. 

There is an existing gravel  road that runs along the southern boundary of Farm 51, from
which access can be gained to both sites. There are also a few other, less formalised farm
roads and tracks traversing the proposed sites, and the eastern side of the subject property
is bounded by a tar  road aligned in a northeast-southwest direction. A few old drainage
furrows / canals, which no longer appear to carry water, cross through portions of the sites.
A small area (<0.5 ha in extent) within the proposed mining site, close to the gravel road
along the southern boundary, has been transformed due to the presence of the remains of
an old building (foundations and floor slab). This disturbed patch is clearly visible on aerial
photographs (e.g. see background image on the map in Figure 2).   

According to the botanical specialist (Krige 2016), disturbance levels in the study area are
low and the condition of  the natural  vegetation on both proposed development sites is
relatively good, with over 70 species of indigenous plants and no alien plant species having
been recorded on the sites during the botanical survey. Some of the more prominent shrubs
recorded on the sites  by Krige (2016)  during the botanical  survey included  Eriocephalus
ericoides (kapokbos),  Pentzia  incana (ankerkaroo),  Pteronia  incana (asbossie),  Pteronia
paniculata (gombossie),  Ruschia  caroli,  Elytropappus  rhinocerotis (renosterbos),  Felicia
filifolia (draaibos), Osteospermum sinuatum (karoobietou) and Salsola aphylla (gannabos).

In addition to having relatively intact naturally-occurring indigenous vegetation, both sites
have been classified as terrestrial CBAs (in the WCBPF and the C.A.P.E. Fine Scale Planning
project),  have  good  existing  connectivity  to  adjacent  natural  areas,  and  form  part  of  a
broader natural upland-lowland corridor between the Langeberg Mountains (to the north)
and the Breede River (to the south). Furthermore, the subject property has apparently been
identified as one of the top priority areas for conservation by the Succulent Karoo Ecosystem
Programme (SKEP) (Central Breede River Valley), the Lesley Hill Succulent Karoo Trust and
the National Protected Area Expansion Strategy (Krige 2016). As such, the proposed sites are
considered to have a high ecological viability from a botanical perspective and form part of
an area that should, ideally, be safeguarded to protect the intact natural vegetation that is
present (regardless of the ecosystem status of the vegetation type).
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To the south of the proposed sites, on the other side of the Vink River at the Langrivier
Station, is a lime processing facility (Cape Lime). The land at and around this facility is highly
disturbed, with most of the natural vegetation having been removed. 

4.2. Potentially affected freshwater ecosystems

As previously indicated, the Vink River (a tributary of the Breede River) is located relatively
close to the sites for the proposed mining activities, flowing in a south-easterly direction  to
the south-west of the subject  property (see Figures 1 & 2). The potentially affected reach of
the  Vink  River  falls  within  the Upper  Foothills  zone  of  the  river  (following  the
geomorphological  river  zonation  scheme  of  Rowntree  &  Wadeson  2000).  Rivers  in  this
longitudinal  zone are typically characterised by a moderately steep, cobble-bed or mixed
bedrock-cobble  bed  channel,  with  a  narrow  floodplain  of  sand,  gravel  or  cobble  often
present adjacent to the river channel.

The relevant 1:50 000 scale topographical map sheet (3319DC) shows two non-perennial
drainage lines flowing through the proposed sites towards the Vink River (see Figures 1 & 2).
The site visit by FCG confirmed that these naturally-occurring drainage lines are present on
the sites, although their alignment is slightly different to that shown on the topographical
map sheet. It is presumed that these drainage lines have a naturally ephemeral (episodic)
flow regime, only flowing for a short time after relatively major rainfall events. 

Descriptions  of  the  above-mentioned  aquatic  features  are  provided  in  the  sub-sections
below, together with an assessment of their present ecological condition and conservation
importance. 

4.2.1. Vink River and adjacent floodplain

The section of the Vink River located to the south-west of the proposed site for the brick-
making facility was not flowing at the time of the site visit by FCG (in July 2016). This section
of the river is thus clearly not a perennial system in its current state, although it is presumed
that the river would have had a perennial flow regime in its natural state. The potentially
affected reach is characterised by a fairly incised single channel, approximately 10 to 20 m
wide, which has a bed comprising mostly cobbles and sand (e.g.  see photo in  Figure 3).
There are patches of vegetation in the channel, mostly on sand bars, consisting of a mix of
indigenous plant species (including  Cyperus  sp. and  Juncus sp.) and alien invasive species
(most notably juvenile stands of Spanish reed,  Arundo donax).  On the somewhat eroded
banks of the river, the riparian zone is dominated by dense stands of alien invasive plant
species, mostly gum trees (Eucalyptus sp.) and Port Jackson willow (Acacia saligna).   
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Figure 3. Photograph of river channel along potentially affected reach of Vink River [taken on 11/07/2016] 

Adjacent to the main channel of the potentially affected reach of the Vink River, there is a
floodplain area approximately 30 m in width. This floodplain area is also dominated by alien
invasive trees (Eucalyptus sp., Acacia saligna), but there are more indigenous species than in
the case of the riparian zone (including  Acacia karoo and  Searsia longispina).  From the
relatively dense growth of shrubs within the floodplain, it is evident that the floodplain does
not get inundated nearly as frequently as it would have under natural  conditions. At the
outside edge of the floodplain area, there is a relatively high (~3 m) berm that is presumed
to be a historical flood terrace. The eastern portion of the proposed site for the brick-making
facility is located above this flood terrace (see photo in Figure 4), in an area where there is
no risk of flooding from the Vink River.   
 

Figure 4. Photograph of  the eastern  portion of  the proposed site for the establishment of a brick-making
facility, located above the flood terrace adjacent to the Vink River [taken on 11/07/2016]
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(a) Present Ecological State

The results of the PES assessment that was completed for the potentially affected reach of
the Vink River are presented in Table 2. This rapid assessment was conducted following the
Habitat  Integrity  assessment  method for  river  ecosystems  described in  Appendix  1.  The
overall results were that the relevant reach of the Vink River is in a poor ecological condition,
with a PES Category of D (“largely modified”) for both the instream and riparian components
of the river systems.   
    
Table 2. Results of Present Ecological State (PES) assessment for the potentially affected reach of the Vink River

The main impacts on the present ecological condition of the Vink River are relatively severe
channel  and  flow  modifications,  together  with  water  abstraction  for  agricultural  use
throughout the catchment and the encroachment of agricultural land-use and alien invasive
vegetation into the riparian zone of the river. In its natural state, the relevant reach of the
Vink River would have consisted of a complex channel form, with multiple braided channels
that  would  have  shifted  around  in  response  to  flooding  events  (Reinecke  et  al.  2014).
Through agricultural development and water abstraction from the river, the river now has a
single-channel form and its flow regime has become non-perennial. This has changed the
sediment  transport  and  deposition  patterns  within  the  river,  affecting  the  substrate
characteristics of the bed and decreasing the ability of the channel to convey floodwaters.

The Freshwater Consulting Group 11

CRITERIA
Vink River

Score Confidence

INSTREAM

Water abstraction 15 L-M

Extent of inundation 5 M

Water quality 10 L-M

Flow modifications 20 M 

Bed modification 12 M-H

Channel modification 20 M-H

Presence of exotic macrophytes 5 M

Presence of exotic fauna 0 M

Presence of solid waste 5 H

RIPARIAN

Water abstraction 12 L-M

Extent of inundation 5 M

Water quality 8 L-M

Flow modifications 16 M

Channel modification 18 M-H

Decrease of indigenous vegetation 10 M-H

Exotic vegetation encroachment 20 M-H

Bank erosion 10 H

OVERALL PES RESULTS

Instream PES  % 58.8%
Medium

Instream Ecological Category D

Riparian PES % 53.9%
Medium

Riparian Ecological Category D
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The dense stands of alien vegetation in the riparian zone of the river have exacerbated the
erosion of the river banks. 

(b) Ecological Importance & Sensitivity

The results of the EIS assessment that was completed for the potentially affected reach of
the Vink River are presented in Table 3. This rapid assessment was conducted following the
assessment method described in Appendix 2. The potentially affected river reach was rated
to be of low/marginal ecological importance and sensitivity in terms of biotic criteria, but
with a low level of confidence due to the absence of biotic data. The Vink River, which forms
an important ecological corridor through a largely transformed landscape and is a major
tributary of the ecologically important Breede River, was rated to be of moderate ecological
importance  and  sensitivity  in  terms  of  habitat  criteria.  The  overall  EIS  rating  of  the
potentially  affected  reach  of  the  Vink  River  was  that  this  system  is  of  low-to-moderate
importance and sensitivity.

Table 3. Results of Ecological Importance & Sensitivity (EIS) assessment for the potentially affected reach of the
Vink River  

Despite  the  low-to-moderate  ecological  importance  and  sensitivity  of  the  potentially
affected section of the Vink River,  as rated using the River EIS tool  of DWAF (1999),  it is
important to bear in mind that the floodplain along this river has been recognised as an
Aquatic  CBA in  the WCBPF and the C.A.P.E.  Fine Scale  Planning  initiative  for  the  Upper
Breede Valley (as described in Section 3 and shown on the map in Figure 2). This elevates
the conservation importance of the river corridor and implies that it should be protected
from any further degradation.
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Criteria
Vink River

EIS Scores Confidence

BIOTIC

Rare & endangered biota 0 Medium

Unique biota 0 Medium

Intolerant (i.e. sensitive) biota 0 Medium

Species/taxon richness 1 Medium

   Median score (Biotic criteria)
0 Medium

confidence

HABITAT

Diversity of aquatic habitat types 2 Medium

Refuge value of habitat types 2 Medium

Sensitivity of habitat to flow changes 2 Medium

Sensitivity of habitat to WQ changes 2 Medium

Migration route/corridor 4 Medium

Protected/natural areas 0 Medium

   Median score (Habitat criteria)
2.0 Medium

confidence

Overall median score
1.0 Medium

confidence

(Low EIS)

(Moderate EIS)

(Low-Moderate EIS)
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4.2.2. Ephemeral drainage lines

Two  ephemeral  drainage  systems  were  confirmed  to  be  present  within  the  proposed
development  areas,  one in  the western  portion (“Drainage  line  1”)  that  consists  of  two
interlinked drainage features  and another  one (“Drainage line  2”)  that  cuts  through the
north-eastern  corner  of  the  proposed mining  area.  “Drainage  line  1”  flows  through  the
western  portion of  both the proposed mining area and the proposed site  for  the brick-
making facility, while “Drainage line 2” only flows through the proposed mining area. Where
it flows through the proposed site for the brick-making facility, to the south of the existing
access road along the southern boundary of Farm 51 (shown in Figure 5), “Drainage line 1”
consists  of  two interlinked drainage  features  [it  should be noted that  the western-most
feature  starts  to the south of the access road,  not to the north of it  as mapped on the
relevant  1:50 000 scale  topographical  map sheet].  This  southern section of  the  western
ephemeral drainage system has been referred to as “Drainage line 1B” in the current report,
with the section that traverses the proposed mining area (on Farm 51 to the north of the
existing  access  road)  has  been  referred  to  as  “Drainage  line  1A”.  The  reason  for  this
distinction is that there does appear to be a difference in the present ecological condition of
the sections of “Drainage line 1” that are located above and below the existing access road
(as explained below).     

Figure 5. Photograph of the point where “Drainage line 1” crosses the existing access road along the southern
boundary of Farm 51 [taken on 11/07/2016]

(a) Present Ecological State

The proposed sites for the mine and brick-making facility both currently consist largely of
relatively undisturbed natural vegetation, as described in Section 4.1. The vegetation within
and  along  the  edges  of  the  ephemeral  drainage  lines  closely  resembles  that  of  the
surrounding upland/terrestrial vegetation, except that Acacia karoo (soetdoring) and Searsia
longispina (doringtaaibos) naturally occur along the drainage lines, representing the main
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structural difference between these features and the surrounding landscape (Krige 2016).
Some of the other characteristic plant species noted by FCG along the ephemeral drainage
lines included  Elytropappus rhinocerotis,  Pentzia incana,  Salsola aphylla and  Eriocephalus
ericoides.  The  structural  differences  between  the  drainage  lines  and  the  surrounding
terrestrial areas are more prominent for “Drainage line 1” than they are for “Drainage line
2”, with the former system being characterised by denser vegetation comprising tall shrubs
(typical karoo elements) and the latter system being more open and shallow with very little
structural differentiation from the adjacent karooveld (Krige 2016). 

The flow of “Drainage line 2” has presumably been modified to a moderate degree by the
presence of a canal/furrow that cuts through the portion of this drainage line that flows
through the proposed mining area. This flow modification appears to have had an impact on
the vegetation along the section of “Drainage line 2” below the canal/furrow, where the
drainage line is very indistinct and there has been an encroachment of  Acacia karoo trees
and  weeds  (c.f.  Solanum sp.)  into  the  drainage  line  itself  (e.g.  see  photo  in  Figure  6).
Immediately downstream of this section of “Drainage line 2”, flow from the drainage line is
diverted into a culvert that goes under the tar road to the east of Farm 51. 

Figure 6. Photograph of the section of “Drainage line 2” below the canal/furrow, where weedy species (c.f.
Solanum sp.) and Acacia karoo trees have encroached into the channel [taken on 11/07/2016]

The overall  PES of “Drainage line 2” was rated to be in Ecological Category B (i.e. largely
natural with few modifications), as very few impacts on the present ecological condition of
this system (besides those described above) were observed during the site visit by FCG (see
summary of PES assessment in Table 4). The impact of existing furrows/canals on flows was
far less apparent for “Drainage line 1” than it was for “Drainage line 2”, as was the case for
most  impacts  on the present  ecological  state  (as  shown in  Table  4).  At  the same time,
however, impacts relating to the presence of existing furrows/canals and other disturbances
do appear to have affected the northern section of Drainage line 1 (i.e. “Drainage line 1A”)
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slightly more than they have affected the southern section (i.e. “Drainage line 1B”). These
differences were most apparent for bed and channel modification, and a concomitant shift in
the  structure  of  the  indigenous  vegetation  within  the  more  disturbed  areas  where  low
shrubs and grasses appear to be more prevalent than the more natural community of dense
growths of tall shrubs along the edges of the drainage lines (e.g. see comparative photos in
Figure 7). Based on these factors, the overall PES of “Drainage line 1A” was rated to be in
Ecological  Category  A/B (i.e.  near-natural  with  very  few modifications),  versus  Ecological
Category A (i.e.  unmodified,  natural)  for  “Drainage  line 1B” to the south of  the existing
access road (see Table 4). 

Table 4. Results of Present Ecological State (PES) assessments for potentially affected ephemeral drainage lines

  Figure 7. Photographs comparing a slightly disturbed section of “Drainage line 1A” (left) with a characteristic
section of “Drainage line 1B” (right)  [taken on 11/07/2016]
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(b) Ecological Importance & Sensitivity

The results of the EIS assessments that were completed for the two ephemeral drainage line
systems that would be affected by the proposed activities are presented in  Table 5. Both
drainage lines were rated to be of low/marginal  ecological  importance and sensitivity in
terms of biotic criteria, but with a low level of confidence due to the absence of biotic data
as in the case of the Vink River.  “Drainage line 1”,  which is considered to be of at  least
moderate  importance  in  terms  of  providing  refuge  for  fauna  and  forms  an  important
ecological  corridor  between the  Vink  River  and  the  up-slope  areas,  was  rated  to  be  of
moderate ecological importance and sensitivity in terms of habitat criteria. “Drainage line 2”,
to the east,  was rated to be of low-to-moderate  ecological  importance and sensitivity in
terms of habitat criteria. Both of the potentially affected ephemeral drainage line systems
flow through a relatively undisturbed natural area that has been identified as a terrestrial
CBA.  In  addition,  these  drainage  lines  have  been  identified  as  ESAs  for  which  the
management objective should be the maintenance of ecological processes.  

Table 5. Results of Ecological Importance & Sensitivity (EIS) assessments for the potentially affected ephemeral
drainage lines  
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Criteria
Drainage line 1(A&B) Drainage line 2

EIS Scores Confidence EIS Scores Confidence
BIOTIC

Rare & endangered biota 0 Low 0 Low
Unique biota 0 Low 0 Low
Intolerant (i.e. sensitive) biota 1 Low 0 Low

Species/taxon richness 1 Low 0 Low

   Median score (Biotic criteria)
0.5 Low 0 Low

confidence confidence

HABITAT
Diversity of aquatic habitat types 1 Medium 1 Medium
Refuge value of habitat types 2 Medium 1 Medium

Sensitivity of habitat to flow changes 2 Medium 1.5 Medium
Sensitivity of habitat to WQ changes 1 Medium 1 Medium

Migration route/corridor 3 Medium 1 Medium
Protected/natural areas 3 High 3 High

   Median score (Habitat criteria)
2.0 Medium 1.0 Medium

confidence confidence

Overall median score
1.3 Low-Medium 0.5 Low-Medium

confidence confidence

(Low EIS) (Very low EIS)

(Moderate EIS) (Low-Moderate EIS)

(Low-Moderate EIS) (Low EIS)
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5. DESCRIPTION OF PROPOSED ACTIVITIES
As stated previously, the proposal is to establish an open-cast clay mine clay on Farm No. 51,
Gannabosch Vlakte, and a brick-making facility adjacent to the mine, on Portion 5 of Farm
No. 52. The proposed mining area is approximately 20 ha in extent, while approximately 3 ha
of land would be required for the proposed brick-making facility. Maps showing the location
and extent of the proposed sites for these activities are provided in Figures 1 & 2.

According to the information available at  this stage (as taken from Umvoto Africa 2016),
access to the proposed mining area and brick-making facility would be via an existing the
secondary  road  (Langvlei  Road)  that  runs  along  the  eastern  boundary  of  the  subject
properties. A small vehicle parking area, approximately 25 by 30 metres in size, would be
fenced off at the entrance to the property for the parking of an excavator during periods of
non-use  and  for  visiting  vehicles  to  the  mine.  The  proposed  mining  method  (open  pit
mining)  would  require  the  use  of  a  front-end loader  and tipper  truck  to  mine  the  clay
deposits. The process would start with the removal and safe storage of the overburden and
topsoil to expose the economic material, which would then be moved to a central point by
front-end  loader  and  transported  by  tipper  trucks  to  the  nearby  purchaser.  A  19-ton
excavator would be rented from the sole consumer and buyer of the raw clay materials,
Robertson Bakstene (Pty) Ltd, for the stripping of top soils from the land surface and for
abstraction of raw clay material. Robertson Bakstene would collect the raw clay for transport
to the proposed brick production facility by making use of a single 5-ton tip truck. There
would  be  no  electrical  use  on  site.  Due  to  the  limited  human  presence  on  site  during
operations, a single on-site toilet would be installed. No site office would be located on the
mining  property.  The  brick-making  facility  would  require  the  construction  of  kilns,  the
clearing and levelling of ground for stockpiling and loading bricks, and the establishment of a
through-road for trucks. 

According to additional information provided in the botanical report (Krige 2016), the mining
pit is anticipated to be 6 meters deep with a 3:1 gradient for the sides of the excavation. The
mining would apparently be conducted in sections of 1 Ha at a time, with a section to be
mined and rehabilitated before starting on the mining of the next 1 Ha section. It is unclear
to FCG how exactly the rehabilitation of the 6-meter deep pits with near-vertical side-walls
would be carried out.

The Freshwater Consulting Group 17



Freshwater Ecology Impact Assessment Report: Gannabosch clay mine

6. ASSESSMENT  OF  POTENTIAL  IMPACTS  OF  PROPOSED
DEVELOPMENT ON FRESHWATER ECOSYSTEMS 

The assessment of the potential impacts on freshwater ecosystems that could result from
the  proposed  activities  (following  the  method  outlined  in  Appendix  3)  has  been
summarised  separately  for  the  impacts  relating  to  the  proposed  mining  activities  (in
Section 6.2) and the impacts relating to the proposed brick-making facility (in Section 6.3),
and a discussion of the potential cumulative impacts is included (in Section 6.4). No stand-
alone assessment of the “no-go option” has been included. Instead, in line with DEA&DP’s
(2013) Guideline for Alternatives, the current status quo of the sites associated with the “no-
go option” has been used as the baseline against which potential impacts were assessed. If
the “no-go option” was to be followed and no mining-related or brick-making activities were
to be carried out on the proposed sites, it is assumed that the ephemeral drainage lines
flowing  through  the  sites  would  remain  in  their  relatively  natural,  undisturbed  present
ecological state. The surrounding terrestrial areas would continue to represent ecologically
intact natural vegetation within a recognised CBA.

One of the key mitigation measures for the protection of riverine ecosystems is the provision
of terrestrial buffer areas along the edges of the aquatic features, within which limited or no
development activities are carried out. The recommended buffers and no-go areas for the
riverine freshwater ecosystems that could be affected by the currently proposed mining and
brick-making activities on Farms 51 and 52, Gannabosch, are discussed in Section 6.1, below.

6.1. Recommended buffers and no-go areas

The encroachment of infrastructure or development activities into a freshwater ecosystem
generally results in the permanent loss of the portion of the freshwater ecosystem that is
encroached  into.  This  inevitably  leads  to  a  number  of  other,  knock-on  impacts  on  the
freshwater  ecosystem,  as  a  result  of  the  lack  of  an  adequate  buffer  area  between  the
proposed  development  area  and  the  remaining  portion  of  the  ecosystem.  Placing
infrastructure  or  undertaking  development  activities  close  to  freshwater  ecosystems,
without  necessarily  encroaching  directly  into  the  freshwater  ecosystems  themselves,
typically also results in a number of negative impacts on the freshwater ecosystems. As such,
it  is  common  practice  to  recommend  “no-go”  buffer  areas  adjacent  to  the  edge  of  a
freshwater  ecosystem  within  which  very  limited  or  no  development  activity  should  be
permitted, to ensure the protection of the freshwater ecosystems. It is important to note
that buffer areas, on their own, do not necessarily ensure the protection of a freshwater
ecosystem and that they should be used in conjunction with other mitigation measures.

For the current project, as explained previously, the approximate width of the buffer areas
required for the protection of the river systems in the proposed mining area were initially
determined using the river component of the “Preliminary Guideline for the Determination
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of Buffer Zones for Rivers, Wetlands and Estuaries in South Africa” (Macfarlane et al. 2014),
also known as the “WRC Buffer Tool”. The desktop buffer that was generated by the WRC
Buffer Tool for the protection of drainage lines within the proposed mining area itself was a
modelled buffer width of 100 m, based solely on the type of proposed activity (“low-risk
quarrying operations”) and the MAP class (0-400 mm) and rainfall intensity class (Zone 1:
low intensity) of the study area. This buffer width was then refined by applying the site-
based components  of  the WRC Buffer  Tool,  through which a  site-specific  recommended
buffer  width  of  47 m  was  generated.  Using  the  tool  to  factor  in  additional  mitigation
measures,  specifically  mitigation  measures  which  could  reduce  the  threat  of  increased
sedimentation  to  river  systems  associated  with  the  proposed  mining  activities  to  some
degree (from “very high” to “high”), a revised impact buffer requirement of 26 m in width
was generated. The use of a buffer area of this sort of width would thus only be appropriate
if  additional  mitigation  measures  were  to  be  implemented  to  reduce  the  risk  of
sedimentation to river systems during and after the mining operations.

The following mitigation measures should be implemented, in addition to the recommended
buffer areas, to reduce the risks of sedimentation to river systems from the proposed clay
mining operations:

 Runoff should be directed from the mined areas to silt traps, to remove sediment and

reduce the sedimentation of rivers. Silt traps could be made up of silt fences, sandbags,
brush packs, etc. 

 Swales and berms, preferably containing gravel,  stone or vegetative filters should be

used to  slow down,  temporarily  retain  and filter  runoff from the mining pits,  which
would enable settlement of much of the silt within the runoff water.

 "Dirty" runoff water  that  has been in contact  with the mining areas  should be kept

separate from the "clean" (natural stormwater) runoff by means of diversion berms and
channels. The clean natural runoff water should be routed around the mining pits.

 Once an area has been mined, the mining pit should be rehabilitated as soon as possible

(within 2 years of mining the area).

 No stockpiles (of mined material, topsoil  or overburden) should be placed within the

recommended “no-go” areas.

 The  side-slopes  of  the  mining  pits  should  be  graded  or  reshaped  to  reduce  their

steepness  (without  encroaching  into  the  recommended  “no-go”  areas)  and/or  the
slopes should be stabilised using appropriate methods (e.g. geotextile blankets or rock
gabions).

In  the  light  of  the  results  generated  through  the  application  of  the  WRC  Buffer  Tool
(Macfarlane et al. 2014) to the drainage lines within the proposed mining area (summarised
above), the retention of a buffer area at least 30 m in width along the sides of the drainage
lines is considered to be adequate if the above-mentioned mitigation measures for reducing
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sedimentation risks were to be effectively implemented in addition to the protective buffer2.
The  map  in  Figure  8 provides  a  spatial  representation  of  a  30 m buffer  area  along  the
ephemeral drainage lines, as measured from the outside edges of the drainage lines [note
that the routings of the drainage lines shown on this map are the actual routings, as verified
on the ground by FCG during the site visit]. As pointed out by Krige (2016), the retention of
the ephemeral drainage lines and a buffer area along the drainage lines, while mining the
rest of the land within the proposed mining area, is not very practical and would result in the
undesirable outcome of 30 m wide strips of land situated 6 m above the surrounding mined
areas. This would inevitably affect the flows in the drainage lines (water would drain out of
the channels  into the low-lying land within the mining pits)  and,  over  time, lead to the
degradation of the vegetation within the retained strips of land. 

A more effective approach would be to consolidate the “no-go” areas in a particular portion
of the proposed mining area. This could be achieved by retaining a 30 m wide buffer area
along “Drainage line 1”, for the sections cutting through both the proposed mining area and
the  area  for  the  proposed brick-making  facility,  and  extending  this  “no-go”  area  to  the
western boundary of the subject properties, as already recommended by Krige (2016) and
shown on the map in Figure 8. If this approach was to be followed, “Drainage line 2” could
be diverted around the proposed mining area, with the input and under the guidance of a
freshwater ecologist, and the entire eastern portion of the proposed mining area could be
mined. The loss of a small section of “Drainage line 2” is considered to be acceptable in this
case because this drainage line is not as prominent as “Drainage line 1”, is in slightly poorer
ecological  condition  and  was  rated  to  be  of  low  importance.  Furthermore,  the  overall
ecological gains that would be realised by consolidating the “no-go” area in the western
portion of the proposed mining area, at the expense of losing a section of “Drainage line 2”,
far exceed the gains that would result from the retention of “Drainage line 2” and a buffer
area along this drainage system within the mining area. 

Although the WRC Buffer Tool was not applied to the Vink River, the WCBPF and the C.A.P.E.
Fine  Scale  Planning  project  have  already  recommended an  Aquatic  CBA  Buffer  of  30 m
adjacent to the mapped floodplain of the Vink River (as shown in Figure 2). If this buffer was
applied  and  this  area  was  retained  as  part  of  the  recommended  “no-go”  area  for  the
protection of “Drainage line 1”, it would leave the south-eastern portion of the proposed site
for  the  brick-making  facility  available  for  this  development  (as  shown  on  the  map  in
Figure 8). The implementation of this buffer area alongside the Vink River floodplain would
also ensure that the proposed brick-making facility would be located above the historical
flood terrace of the Vink River, where there would be no risk of flooding.  

2 A buffer of at least 30 m in width is also consistent with the ESA buffers recommended for these drainage
lines in the WCBPF and in the C.A.P.E. Fine Scale Planning project. 
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Figure  8. Map  showing  the  recommended  buffers  and  “no-go”  areas  for  the  protection  of  freshwater
ecosystems from the potential impacts associated with the proposed mining and brick-making activities

6.2. Impacts associated with proposed mining activities

The  main  potentially  negative  impacts  on  river  ecosystems  that  could  result  from  the
proposed mining activities are the following:

 Direct, permanent loss of freshwater ecosystems, and the habitat and biota associated

with these systems, by mining through natural drainage lines;
 Sedimentation of river systems;
 Pollution  of  rivers  through  leakage  of  fuels,  oils,  and  other  pollutants  from  mining

machinery, or from washing of equipment and other vehicles;  
 Contamination of soils and underlying sub-surface water through infiltration of fuel and

oil or of other pollutants from mining machinery; and
 Increased disturbance of aquatic and semi-aquatic fauna associated with nearby river

ecosystems – the presence of mine workers and machinery will lead to increased noise
levels, which will disturb fauna associated with these ecosystems.
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The following mitigation measures are recommended to reduce the severity of the above-
mentioned mining-related impacts: 

 The recommended “no-go” area for the protection of “Drainage line 1” and the Vink

River and its floodplain (as shown on the map in Figure 8) should be enforced and this
area should be demarcated before any mining operations begin; 

 The additional recommended mitigation measures to reduce the risk of sedimentation of

river systems from mining activities (as listed in Section 6.1) should be implemented;
 No vehicles, machinery, personnel, fuel, oil or waste of any sort should be allowed into

the recommended “no-go” areas; 
 No fuel  storage,  refuelling,  vehicle maintenance or vehicle depots should be allowed

within the recommended “no-go” areas; 
 Refuelling and fuel storage areas, and areas used for the servicing or parking of vehicles

and machinery, should be located on impervious bases and should have bunds around
them (these bunds should be sufficiently high to ensure that all the fuel kept in the area
will be captured in the event of a major spillage);  

 No discharge of effluents or polluted water should be allowed into any river system;  
 No  spoil  material,  stripped  topsoil  or  mined  material  should  be  stockpiled,  even

temporarily, within the recommended “no-go” areas;
 Nearby river systems should be inspected on a regular basis by an Environmental Control

Officer (ECO) during the mining operations for signs of disturbance, sedimentation and
pollution. If signs of disturbance, sedimentation or pollution are noted, immediate action
should be taken to remedy the situation and, if necessary, a freshwater ecologist should
be consulted for advice on the most suitable remediation measures.  

A  summary  of  the  assessment  of  the  potential  mining-related  impacts  on  freshwater
ecosystems is presented in  Table 6,  below, following the assessment protocol outlined in
Appendix 3 (after Brownlie 2005).
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Table 6. Assessment of the potential impacts of the proposed mining activities on freshwater ecosystems 
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Most  of  the  potential  mining-related  impacts  were  rated  to  be  of  medium  to  high
significance without mitigation, largely due to the encroachment into “Drainage line 1” that
would occur if the entire proposed mining area was to be mined. If all the recommended
mitigation  measures  were  to  be  effectively  implemented,  however,  especially  the
enforcement of the recommended “no-go” area and the implementation of the additional
mitigation measures to reduce the risk of sedimentation to river systems,  it is anticipated
that  most  of  the  potentially  negative  mining-related  impacts  to  freshwater  ecosystems
would  reduce  to  low  levels  of  significance.  The  only  exception  would  be  the  increased
disturbance to aquatic and semi-aquatic fauna in the area (rated to be an impact of medium
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significance without mitigation), as there are no feasible mitigation measures that could be
implemented to reduce the severity of this impact.
 

6.3. Impacts associated with proposed brick-making facility

The  main  potentially  negative  impacts  on  river  ecosystems  that  could  result  from  the
proposed establishment of a brick-making facility on Portion 5 of Farm 52 are the following:

 Direct, permanent loss of freshwater ecosystems, and the habitat and biota associated

with  these  systems,  if  the  brick-making  facility  was  to  encroach  into  the  section  of
“Drainage line 1” that traverses the proposed site;

 Construction-related  sedimentation  of  river  systems  when  the  site  is  cleared  and

levelled;
 Ongoing  sedimentation  of  river  systems,  as  a  result  of  the runoff of  sediment-laden

water from the facility;
 Pollution of rivers through runoff of fuels, oils, and other vehicle-related pollutants from

the proposed road through the facility; and 
 Increased ongoing disturbance of aquatic and semi-aquatic fauna associated with nearby

river ecosystems, through the daily operation of the semi-industrial facility.

The following mitigation measures are recommended to reduce the severity of the above-
mentioned impacts that could result from the establishment of the proposed brick-making
facility: 

 The recommended “no-go” area for the protection of “Drainage line 1” and the Vink

River and its floodplain (as shown on the map in Figure 8) should be enforced and this
area  should  be  demarcated  before  any  construction  activities  relating  to  the
establishment of the proposed brick-making facility begin; 

 Silt-trapping measures should be put in place between the area that is to be cleared and

the river systems down-slope before land clearing operations commence; 
 No stripped topsoil  or mined material  that  is to  be used for brick making should be

stockpiled, even temporarily, within the recommended “no-go” areas;
 No vehicles,  machinery,  personnel,  fuel,  oil  or waste of any sort  associated with the

brick-making facility should be allowed into the recommended “no-go” areas; 
 A stormwater management system should be designed and implemented for the facility,

with input from a freshwater ecologist,  to ensure that there is no sediment-laden or
otherwise polluted runoff from the facility and/or the roads associated with the facility
into nearby river systems; 

 No  external  lighting  should  be  allowed  at  the  facility,  to  minimise  light-related

disturbance to fauna at night;
 Nearby river systems should be inspected on a regular  basis by an (ECO) during the

construction  phase  for  the  brick-making  facility,  checking  specifically  for  signs  of
disturbance,  sedimentation  and  pollution.  If  signs  of  disturbance,  sedimentation  or
pollution are noted, immediate action should be taken to remedy the situation and, if
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necessary, a freshwater ecologist should be consulted for advice on the most suitable
remediation measures.  

A summary of the assessment of the potential impacts on freshwater ecosystems that could
result from the establishment of the proposed brick-making facility is presented in Table 7,
following the assessment protocol outlined in Appendix 3 (after Brownlie 2005). 

Table 7. Assessment of the potential impacts of the proposed brick-making facility on freshwater ecosystems 
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The  direct,  permanent  loss  of  ephemeral  drainage  lines,  which  would  only  occur  if  the
proposed brick-making  facility  was  to  encroach  into  “Drainage  line  1”,  was  rated  to  be
negative  impact  of  high  significance without  mitigation.  The ongoing  sedimentation  and
pollution of nearby river systems as a result of runoff from the proposed facility, once it is
operational,  was  also  rated  to  be  an  impact  of  some  significance  without  mitigation  –
medium in this case. If all  the recommended mitigation measures were to be effectively
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implemented, however, especially the enforcement of the recommended “no-go” area, it is
anticipated that all of the potentially negative impacts to freshwater ecosystems that could
result from the proposed brick-making facility would reduce to low or very low levels of
significance. 

6.4. Cumulative impacts

Without the enforcement of the recommended “no-go” areas to ensure the protection of
the most  important  ephemeral  drainage system on the subject property,  the cumulative
impact of further loss of freshwater ecosystems within an area that has been identified to be
of high conservation importance (as a terrestrial CBA) would be a negative impact of at least
low-to-medium significance. If  the recommended “no-go” area is protected,  however,  no
cumulative impacts  of  significance to freshwater  ecosystems would be applicable to  the
proposed mining and brick-making activities. 

6.5. Water Use Authorisations triggered by the proposed activities

Activities that modify the bed, banks or characteristics of a watercourse, or which impede or
divert the flow of water in a watercourse, normally require a Section 21 Water Use Licence
from the Department of Water & Sanitation (DWS) in terms of the National Water Act (Act
No. 36 of 1998) (NWA). Section 39 of the NWA offers relief from having to apply for a Water
Use Licence for Section 21(c) and (i) “water uses”, in the form of a General Authorisation
(Government Notice 1199 2009), if it can be demonstrated that the proposed activities will
not have significant environmental impacts, are located >500 m from any wetlands, will have
no  detrimental  effect  on  biota,  and  that  adequate  provision  has  been  made  for
environmental  management  and rehabilitation.  If  Section 21(c)  or  (i)  activities are  to be
undertaken, which fall within the ambit of the relevant General Authorisation, a Water Use
Authorisation  process  still  needs to  be followed with the regional  office of  DWS or  the
relevant Catchment Management Agency.

In the case of the proposed mining activities, encroachment into the 1:100 year floodline of
a drainage line or the diversion of a drainage line around the mining area would require the
initiation  of  a  Water  Use  Authorisation  process  with  the  Breede  Gouritz  Catchment
Management Agency (BGCMA). It is, however, likely that the application would be handled
under the relevant General Authorisation and not require a Water Use Licence Application to
be submitted to the DWS Head Office in Pretoria.   
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1. Conclusions

The freshwater ecosystems that are most likely to be affected by the proposed mining and
brick-making activities are a section of the Vink River (a tributary of the Breede River) and
two ephemeral  tributaries of this river system. While the present ecological  state  of the
relevant  reach  of  the  Vink  River  is  largely  modified  relative  to  the  presumed  natural
reference  state  (Ecological  Category  D),  the  ephemeral  drainage  lines  traversing  the
proposed sites were rated to be of near-natural with few modifications (Ecological Category
A or B). The Vink River and one of the potentially affected ephemeral drainage lines  (named
“Drainage line 1” for purposes of the current assessment) were rated to be of moderate
ecological importance and sensitivity. 

If the entire block of the proposed mining area was to be mined, sections of both of the
ephemeral drainage lines that traverse the area would be permanently lost as a direct result
of the mining activities. This was regarded to be a negative impact of high significance for
freshwater ecosystems, for which some sort of mitigation is required. 

7.2. Recommendations

The main recommendation of this assessment is similar to and follows on from that of the
botanical  specialist  study  (by  Krige  2016).  It  is  recommended that  the “no-go”  areas  be
consolidated in the western portion of the proposed development sites, allowing for a 30 m
wide buffer along the edges of  “Drainage line 1” and the Vink River  floodplain.  Besides
ensuring the protection of the more important ephemeral drainage system identified on the
proposed development sites, this approach would retain an intact terrestrial area around
and adjacent to the drainage line that is connected to a broader CBA landscape corridor. If
the  recommended  “no-go”  area  was  to  be  protected  from  mining  and  brick-making
activities,  the  diversion  of  a  less  important  ephemeral  drainage  line  (“Drainage  line  2”)
around the proposed mining area to allow for the mining of the eastern portion of the site is
considered to be acceptable from a freshwater ecological perspective. The diversion of this
drainage line, which would require the submission of a Water Use Authorisation application
to the BGCMA, should be planned and implemented under the supervision of a freshwater
ecologist.

A number of additional mitigation measures have been recommended to reduce the risk of
sedimentation of river systems during the mining operation. The implementation of these
measures are essential for ensuring that the recommended 30 m buffer area is wide enough
to  protect  “Drainage  line  1”  from  sediment-related  impacts.  Furthermore,  the
implementation of the mitigation measures that have been recommended to reduce the
severity of other potentially negative impacts on freshwater ecosystems to a low level of
significance should also be properly implemented.
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APPENDICES

Appendix 1: Description of DWAF (1999) Habitat Integrity assessment method for river  
ecosystems

Appendix 2: Description of DWAF (1999) Ecological Importance & Sensitivity assessment 
method for river ecosystems

Appendix 3: Assessment method for rating of impact significance 
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1. INTRODUCTION 

1.1. Background 

An application for mining rights on the farm Gannabosch Vlakte (Farm No. 51, Robertson) is
in the process of being prepared for submission to the Department of Mineral Resources.
The proposed project would entail the establishment of an open cast clay mine and a brick-
making facility on a portion of Farm No. 51 (see locality map in Figure 1).       

Figure 1. Location of the site for the proposed clay mine and brick-making facility on Farm Gannabosch Vlakte
(Farm No. 51, Robertson) 

Umvoto  Africa  (Pty)  Ltd  have  been  appointed  to  carry  out  the  Environmental  Impact
Assessment  (EIA)  for  the  proposed  mining  activities,  which  is  required  in  terms  of  the
Mineral and Petroleum Resources Development Act (Act No. 28 of 2002). The Freshwater
Consulting Group (FCG) were sub-contracted by Umvoto to conduct an assessment of the
potential impacts to freshwater ecosystems that could result from the proposed mining and
brick-making  activities.  In  July  2016,  FCG  completed  a  Freshwater  Ecology  Impact
Assessment Report for the proposed Gannabosch clay mine. Subsequent to the completion
of that report, the proponent prepared an amended Mine Layout Plan in an attempt to avoid
ecologically sensitive freshwater ecosystems that were identified in the initial assessment by
FCG. 
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The amended plan would entail extending the proposed mining and brick-making activities
into areas that were not investigated during the initial assessment (as shown on the map in
Figure 1). As such, FCG were commissioned to assess the potential impact of the revised
mining plan on freshwater ecosystems and to prepare an Addendum Report (i.e. the current
report). The assessment presented in this report is a follow-up to the initial assessment of
July 2016 and should thus be read in conjunction with the main Freshwater Ecology Impact
Assessment Report that was produced by FCG at the time (Ollis et al. 2016). 

1.2. Terms of Reference

The specific terms of reference for the follow-on assessment by FCG were as follows:

 Identify and delineate the freshwater ecosystems on and adjacent to the proposed site
that  could be affected by the proposed extension of mining activities into areas that
were not previously assessed;

 Determine  the  Present  Ecological  State  (PES)  and  Conservation  Importance  of  the
potentially affected freshwater ecosystems;

 Assess the significance of the potential impacts of the amended Mine Layout Plan on
freshwater  ecosystems,  including  an  assessment  of  the  significance  of  the  potential
impacts  associated with the proposed diversion of  an ephemeral  stream around the
newly proposed mining area; 

 Recommend mitigation measures for the protection of freshwater ecosystems, including
recommended buffer area widths for potentially affected freshwater ecosystems; and

 Provide a summary of the findings in the form of an Addendum Report to supplement
the initial Freshwater Ecology Impact Assessment compiled by FCG (Ollis et al. 2016). 
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2. APPROACH  TO  AND  LIMITATIONS  OF  THE  FOLLOW-UP
SPECIALIST INVESTIGATION

2.1. Approach

The approach taken to meeting the above-mentioned Terms of Reference was to complete
the following tasks:

 Review of available information and documentation relating to the revised Mine Layout
Plan, including the follow-up botanical report (Krige 2016b).

 Compilation  of  a  desktop-based  map  of  the  freshwater  ecosystems  that  could  be
affected by the revised Mine Layout Plan, by using the same sources of data and carrying
out the same  procedure that was followed for the compilation of the desktop-based
map in the initial assessment by FCG (see Ollis et al. 2016).

 Completion  of  a  field-based  assessment  of  the  potentially  affected  freshwater
ecosystems  in  the  newly  proposed  areas  into  which  the  mining  and  brick-making
activities would be extended. During this site visit , which was conducted on 14 October
2016, visual observations were made of the potentially affected river systems in these
areas,  taking particular note  of existing impacts to the integrity of the instream and
riparian habitat provided by these systems.

 Compilation of a ground-truthed map of potentially affected freshwater ecosystems in
relation to the revised Mine Layout Plan, once the follow-up fieldwork was completed.

 Determination  of  the  PES  and  the  Ecological  Importance  &  Sensitivity  (EIS)  of  the
potentially  affected  riverine  ecosystems,  by  employing  the  same  rapid  assessment
methods that were used during the initial assessment by FCG (as described by Ollis et al.
2016).

 Determination of the approximate width of the buffer areas required for the protection
of river  systems in the newly proposed mining and brick-making areas, following the
same approach used by FCG during the initial assessment. 

 Assessment of the significance of the potential impacts of the revised Mine Layout Plan
on freshwater ecosystems, following the same approach used by FCG during the initial
assessment.

 Preparation of  an Addendum Report  (i.e.  the current  report),  which is  to  be read in
conjunction with the initial Freshwater Ecosystems Impact Assessment Report by FCG
(Ollis et al. 2016).

2.2. Limitations

The limitations of the findings presented in this addendum report are the same as those that
were applicable to the the initial assessment by FCG (see Ollis et al. 2016).
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3. REGIONAL BIODIVERSITY CONSERVATION PLANNING CONTEXT
The most recent national vegetation map of South Africa by Mucina & Rutherford (2006,
updated in 2012)  indicates  the dominant  natural  vegetation type within  the study area,
including the areas into which the revised Mine Layout Plan would extend, to be Breede
Alluvium  Renosterveld,  grading  into  Robertson  Karoo  to  the  east.  Breede  Alluvium
Renosterveld is listed as Vulnerable in terms of the National List of Threatened Ecosystems1,
while Robertson Karoo has been listed as Least Threatened. The vegetation in the study area
(including the area into which the revised Mine Layout Plan would extend) has, however,
been classified at a finer scale as “Worcester Renosterveld Karoo” by the C.A.P.E. Fine Scale
Planning project. This vegetation type is considered to be Least Threatened at a regional
scale (Pence 2008, cited by Krige 2016a). 

According to the botanical assessment for the proposed mining project (Krige 2016a, b), the
vegetation in the study area is more akin to the (Least Threatened) Robertson Karoo national
vegetation type than it is to (Vulnerable) Breede Alluvium Renosterveld. Robertson Karoo is
similar to Worcester Renosterveld Karoo (as mapped on the site by the C.A.P.E. Fine Scale
Planning project) in terms of species composition. The botanical assessment concluded that
a significant proportion of the vegetation on the site clearly resembles Robertson Gannabos
Thicket (a vegetation type of the C.A.P.E. Fine Scale Planning project), which is often present
as an (unmapped) intricate mosaic within the Renosterveld Karoo habitat, typically occurring
on silty clays along valley floors (Helme 2007, cited by Krige 2016a). The Gannabos element
refers  to  Salsola  aphylla,  which  is  often  dominant  in  silty  soils.  Gannabos  Thicket  is
considered Vulnerable at a local scale by the C.A.P.E. Fine Scale Plan (Pence 2008, cited by
Krige 2016a).

According to the portion of the Western Cape Biodiversity Framework (WCBF) that covers
the Langeberg Municipality (after Kirkwood et al. 2010, updated by Pence 2014), the entire
proposed mining site, including the areas into which the revised Mine Layout Plan would
extend, falls within a terrestrial Critical Biodiversity Area (CBA). This biodiversity plan also
identifies the Vink River floodplain (to the south of the proposed mining area) as an Aquatic
CBA and  the  non-perennial  drainage  lines  flowing through  the  site  (as  captured on  the
relevant 1:50 000 scale topographical map) as Other Ecological Support Areas (OESAs). The
Aquatic CBAs and OESAs were allocated 30 m wide buffer areas in the C.A.P.E. Fine Scale
Planning project (after Job et al. 2008), as shown on the map in Figure 2.

According to the NFEPA project (Driver et al. 2011; Nel et al. 2011), there are no Freshwater
Ecosystem Priority Areas (FEPAs) or Fish Sanctuary Areas (FSAs) in the extended study area
but a non-FEPA Floodplain Wetland is shown to be present along the length of the Vink River
to the south of the proposed site. 

1 As promulgated by the Department of Environmental Affairs under the National Environmental Management:
Biodiversity Act, 2004 (Act No. 10 of 2004) – Government Notice 1002 of 2011.
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Figure 2. Map of Aquatic CBAs and OESAs in the study area, as captured by the Western Cape Biodiversity
Planning Framework (2014 version) and the C.A.P.E. Fine Scale Planning project

4. DESCRIPTION OF REVISED MINE PLAN
As  stated  previously,  the  originally  proposed  Mine  Plan  has  been  amended  by  the
proponent, in response to the findings of the initial botanical (Krige 2016a) and freshwater
ecosystem (Ollis  et al.  2016) assessments. The revised Mine Plan (see  Figure 3) does not
encroach into “Drainage line 1” on the western side of Farm 51 and allows for a buffer area
of 30 m between the eastern edge of this drainage line and the proposed mining and brick-
making activities. In addition, the location for the proposed brick-making facility has been
moved to the north (off Portion 5 of Farm No. 52, Robertson), to avoid encroachment into
the buffer area of the Vink River floodplain. 

The  revised  Mine  Plan  entails  the  extension  of  the  proposed  mining  activities  into  the
eastern portion of Farm 51, to the east of an existing tar road, onto a portion of land where
no mining  was  previously  proposed.  The  relevant  1:50 000 topographical  map (3319DC)
indicates that there is a non-perennial river (“Drainage line 3”) on this portion of the site (as
shown in Figure 3), which was not assessed during the initial investigation by FCG.

As part of the revised Mine Plan, “Drainage line 2” would be diverted around the proposed
brick-making  facility,  with  the  stream  diversion  further  to  the  north  than  previously
proposed.
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Figure 3. Revised Mine Plan provided by Umvoto (as at 27 September 2016) 

5. DESCRIPTION OF EASTERN PORTION OF SITE AND ADDITIONAL
POTENTIALLY AFFECTED FRESHWATER ECOSYSTEMS

5.1. Eastern portion of proposed development site

The western portion of the proposed development site was described and assessed during
the  initial  ecological  investigations  by  Krige  (2016a)  and  Ollis  et  al.  (2016).  The  eastern
portion  of  the  site  is  similar  to  the  western  portion,  in  that  it  is  also  currently  vacant
(undeveloped) and consists largely of relatively undisturbed natural vegetation. 

According to the botanical specialist (Krige 2016a, b), disturbance levels in the study area are
low and the condition of the natural vegetation the proposed development site (eastern and
western portions) is relatively good, with over 70 species of indigenous plants having been
recorded during the initial botanical survey (Krige 2016a) and an additional 24 species of
herbs and geophytes (none of which are species of conservation concern) during the follow-
up spring survey (Krige 2016b).

5.2. Potentially affected freshwater ecosystems

As in the case of the originally proposed mining and brick-making activities on the subject
property,  the potentially  affected  freshwater  ecosystems are  a  section of  the Vink  River
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(within the Upper Foothills longitudinal zone) to the south of the property and a series of
ephemeral drainage lines that flow through the property towards the Vink River. 

Descriptions of these aquatic features are provided in the sub-sections below, together with
an assessment of their present ecological condition and conservation importance. 

5.2.1. Vink River and adjacent floodplain

The potentially affected section of the Vink River is within the same reach that was assessed
by FCG for the original mining proposal, which is described in detail in the initial report (Ollis
et al. 2016). This reach of the river was assessed to be in a poor ecological condition, having
been rated with a PES Category of D (“largely modified”) for both the instream and riparian
components of the river systems. 

In terms of its ecological importance and sensitivity,  the potentially affected reach of the
Vink River was rated to be of low/marginal EIS for biotic criteria, but with a low level of
confidence due to the absence of biotic data, and of  moderate EIS for habitat criteria. The
overall EIS rating for the potentially affected reach of the river was that this system is of low-
to-moderate ecological importance and sensitivity. Despite the low-to-moderate EIS of the
Vink  River,  it  is  important  to  bear  in  mind that  this  river  forms an important  ecological
corridor through a largely transformed landscape and is a major tributary of the ecologically
important Breede River. In addition, the floodplain along the river has been recognised as an
Aquatic  CBA in  the WCBPF and the C.A.P.E.  Fine Scale  Planning  initiative  for  the  Upper
Breede Valley (as explained in Section 3 and shown on the map in Figure 2). This elevates
the conservation importance of the river corridor and implies that it should be protected
from any further degradation.

In comparison to the originally proposed mining plan, which was previously assessed by FCG
(Ollis  et al. 2016), the newly proposed locations for the mining and brick-making activities
are further from the Vink River and its floodplain in the Revised Mine Plan (see  Figure 3)
than previously proposed. All mining and brick-making activities would remain outside of the
recommended CBA buffer area for the Vink River floodplain.

5.2.2. Ephemeral drainage lines

Two ephemeral drainage systems were confirmed to be present by FCG within the originally
proposed development areas, one in the western portion (“Drainage line 1”) and another
one (“Drainage line 2”) in the north-eastern portion of the proposed mining areas. 

In  the  Revised  Mine  Plan  (Figure  3),  “Drainage  line  1”  and  a  30 m  buffer  around  this
ephemeral river system will be left out of the newly proposed locations for mining and brick-
making activities. This was based on the recommendations of the freshwater and botanical
specialist studies (Ollis et al. 2016 and Krige 2016a, respectively) that the western portion of
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the proposed site should be conserved as an ecological corridor. “Drainage line 1” was rated
by FCG to be in natural to near-natural ecological condition (Ecological Category A to A/B)
and of low-to-moderate overall ecological importance and sensitivity with a moderate EIS for
habitat  criteria.  These  factors,  together  with  the  location  of  the  river  system  within  a
broader terrestrial  CBA corridor identified to be of high conservation importance by the
botanical  specialist  (Krige  2016a),  highlight  why,  from  an  ecological  perspective,  this
drainage line should be protected from mining and brick-making activities.

“Drainage line 2”, which was rated by FCG (Ollis et al. 2016) to be of largely natural with few
modifications (Ecological  Category B)  in terms of its PES but of low ecological  ecological
importance and sensitivity, is a less prominent river system than “Drainage line 1” that will
still be affected by the Revised Mine Plan. In particular, this drainage line would be diverted
around the proposed mining and brick-making activities (as shown in Figure 3), with a longer
section  of  the  drainage  line  to  be  diverted  in  the  Revised  Mine  Plan  than  previously
proposed (due  to  the  northward  shifting  of  the  proposed  brick-making  facility  to  avoid
encroachment into the buffer area of the Vink River floodplain). 

There is an additional ephemeral river system that could be affected by the Revised Mine
Plan, which was not assessed by FCG in the initial Freshwater Ecosystems Impact Assessment
(Ollis et al. 2016). This system, which lies in the eastern portion of the proposed mining area,
is referred to as “Drainage line 3”. A map showing the alignment of the river, as delineated
by FCG during the October 2016 fieldwork, is presented in Figure 4. This map also shows the
buffer area of 30 m in width along the edges of the drainage line, which is the recommended
minimum buffer size determined by FCG for the protection of drainage lines on the subject
property from the proposed mining and brick-making activities during the initial assessment
(Ollis et al. 2016). The recommended buffer width of 30 m for the ephemeral drainage lines
on  the  subject  property  was  determined  through  application  of  the  WRC  Buffer  Tool
(Macfarlane  et al.  2014), with the assumption that certain mitigation measures would be
implemented (in addition to the protective buffer) to reduce the risk of sedimentation. As
the characteristics of “Drainage line 3” are similar to those of the ephemeral streams that
were previously assessed,  and because this  stream would be subject to similar  land-use
impacts (clay mining-related activities), the same buffer width is considered by FCG to be
appropriate2.

2 A buffer of at least 30 m in width is also consistent with the ESA buffers recommended for this ephemeral
river in the WCBPF and in the C.A.P.E. Fine Scale Planning project. 
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Figure 4. Map of delineated watercourses that could be affected by the proposed mining and brick-making
activities on Farm 51, Robertson 

The additional sections of “Drainage line 2” that would be affected by the Revised Mine Plan
are very similar to the sections of this drainage line that would have been affected by the
originally proposed mining plan. Most of the drainage line is very indistinct, resembling the
surrounding  terrestrial  vegetation  and  not  having  a  distinct  channel  (e.g.  see  photo  in
Figure 5),  with the exception of the upper reaches of this to the north of the proposed
mining and brick-making areas (as shown on the map in  Figure 4) and very short sections
immediately adjacent to tar road that this drainage feature runs under (via a culvert). 

 
Figure 5. Photographs of sections of “Drainage line 2” above (to the west) of the tar road [left] and below (to
the east) of the tar road [right], showing a lack of distinct channel features [taken on 14/10/2016]
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“Drainage line 3” is a more prominent system than “Drainage line 2”, with a distinct channel
clearly  observable  along  sections  of  the  drainage  line  (e.g.  left  photo  in  Figure 6).  This
drainage line is similar to “Drainage line 1” in that  it  is  largely characterised by a dense
vegetation assemblage of medium to tall shrubs, with an observable structural difference to
the surrounding terrestrial landscape (e.g. see right photo in Figure 6). The riparian zone of
“Drainage line 3” is dominated by dense stands of Acacia karroo, together with other shrub
species  such  as  Searsia  longispina,  Lycium  oxycarpum, Salsola  aphylla and  Asclepias
fruticosa. The herbaceous component within the drainage line and its riparian zone includes
species  such  as  Eragrostis  curvula, Bromus  sp.,  Atriplex  lindleyi  subsp.  inflata,  Trifolium
angustifolium and Juncus sp. 

  
Figure 6. Photographs of “Drainage line 3”, showing a section of the stream with a relatively prominent and
sparsely  vegetated  channel  [left],  in  contrast  to  a  section  of  the  stream  dominated  by  robust  shrubby
vegetation [right]  [photos taken on 14/10/2016]

“Drainage line 3” was assessed by FCG to be in relatively good ecological condition, with
overall ratings of Ecological Category B (i.e. largely natural with few modifications) for both
the instream and riparian components (see PES assessment results in Table 1). Most of the
impacts  on this  system relate  to  relatively  low levels  of  water  abstraction and diversion
within  the  catchment,  the  presence  of  roads,  and  localised  disturbances  (including  a
breached off-channel  dam adjacent  to  the  river),  which  have  lead  to  flow  and  channel
modifications, and the a localised decrease of indigenous vegetation in certain sections. 
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Table 1. Results of Present Ecological State (PES) assessment for “Drainage line 3”

The results of the EIS assessment for “Drainage line 3” (presented in  Table 2) were very
similar to those for “Drainage line 1” from the previous assessment by FCG. This drainage
line was also rated to be of low/marginal ecological importance and sensitivity in terms of
biotic criteria, but once again with a low level of confidence due to the absence of biotic
data. It is, as in the case of “Drainage line 1”, considered by FCG to be of at least moderate
importance  in  terms  of  providing  refugia  for  fauna  and  forms  an  important  ecological
corridor between the Vink River and the up-slope areas, thus rated to be of moderate EIS in
terms of  habitat  criteria.  “Drainage  line 3”,  like Drainage lines  1 and 2,  flows  through a
relatively  undisturbed  natural  area  that  has  been  identified  as  a  terrestrial  CBA.  This
drainage line has also been identified as an ESA for which the management objective should
be the maintenance of ecological processes.  
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CRITERIA
Drainage line 3

Score Confidence

INSTREAM

Water abstraction 5 M

Extent of inundation 5 M

Water quality 4 H

Flow modifications 6 M 

Bed modification 3 H

Channel modification 5 M

Presence of exotic macrophytes 1 M

Presence of exotic fauna 0 H

Presence of solid waste 0 H

RIPARIAN

Water abstraction 0 M

Extent of inundation 5 M-H

Water quality 4 M-H

Flow modifications 6 M

Channel modification 5 M-H

Decrease of indigenous vegetation 10 M-H

Exotic vegetation encroachment 1 M-H

Bank erosion 1 H

OVERALL PES RESULTS

Instream PES% 86.8

Instream Ecological Category B

Riparian PES% 85.4

Riparian Ecological Category B

Medium 
to High

Medium 
to High
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Table 2. Results of Ecological Importance & Sensitivity (EIS) assessment for “Drainage line 3” 

6. ASSESSMENT OF POTENTIAL IMPACTS OF PROPOSED ACTIVITIES
ON FRESHWATER ECOSYSTEMS 

The assessment of the potential impacts on freshwater ecosystems that could result from
the proposed activities has been  summarised separately for the impacts relating to the
proposed mining activities (in  Section 6.1) and the impacts relating to the proposed brick-
making  facility  (in  Section 6.2),  and  a  discussion  of  the  potential  cumulative  impacts  is
included  (in  Section  6.3).  No  stand-alone  assessment  of  the  “no-go  option”  has  been
included. Instead, in line with DEA&DP’s (2013) Guideline for Alternatives, the current status
quo of the sites associated with the “no-go option” has been used as the baseline against
which potential impacts were assessed. If the “no-go option” was to be followed and no
mining-related or brick-making activities were to be carried out on the proposed sites, it is
assumed that the ephemeral drainage lines flowing through the sites would remain in their
relatively  natural,  undisturbed present  ecological  state.  The surrounding  terrestrial  areas
would continue to represent ecologically intact natural vegetation within a recognised CBA.

6.1. Impacts associated with proposed mining activities

The potentially negative impacts on river ecosystems that could result from the proposed
mining activities, according to the Revised Mine Plan, are similar to those that were noted
for the previously proposed layout plan (see Section 6.2 of Ollis et al. 2016). In terms of the
potential  for the direct,  permanent loss of sections of natural  ephemeral  rivers,  and the
habitat and biota associated with these systems, implementation of the Revised Mine Plan
would pose a risk of this by mining through portions of the natural  course of “Drainage
line 2” and “Drainage line 3”. A key recommended mitigation measure for this impact, as

The Freshwater Consulting Group 12

Criteria
Drainage line 3

EIS Scores Confidence
BIOTIC

Rare & endangered biota 0 Low

Unique biota 0 Low

Intolerant (i.e. sensitive) biota 1 Low

Species/taxon richness 1 Low

   Median score (Biotic criteria)
0.5 Low

confidence

HABITAT

Diversity of aquatic habitat types 1.5 Medium

Refuge value of habitat types 2 Medium

Sensitivity of habitat to flow changes 2 Medium

Sensitivity of habitat to WQ changes 1.5 Medium

Migration route/corridor 3 Medium

Protected/natural areas 3 High

   Median score (Habitat criteria)
2.0 Medium

confidence

Overall median score
1.3 Low-Medium

confidence

(Low EIS)

(Moderate EIS)

(Low-Moderate EIS)
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well as a number of the other potential impacts, is the provision of terrestrial buffer areas
along  the  edges  of  the  potentially  affected  drainage  lines,  within  which  limited  or  no
development activities are carried out. The recommended 30 m buffer areas are shown on
the map in Figure 4. 

In the case of “Drainage line 3”, the Revised Mine Plan would encroach into a short section
of the stream itself and a relatively significant portion of the recommended buffer area of
the stream towards the eastern portion of the site. This was rated to be a negative impact of
medium significance without mitigation (see Table 3). If encroachment into this drainage line
and the  recommended 30 m buffer  area  was  to  be avoided,  the residual  impact  would
reduce  to  one  of  low  significance,  assuming  the  previously  recommended  mitigation
measures for reducing the risk of sedimentation to river systems (repeated below) were to
be implemented.

The following mitigation measures should be implemented, in addition to the recommended
buffer areas, to reduce the risks of sedimentation to river systems from the proposed clay
mining operations (repeated from the original report by Ollis et al. 2016):

 Runoff should be directed from the mined areas to silt traps, to remove sediment and
reduce the sedimentation of rivers. Silt traps could be made up of silt fences, sandbags,
brush packs, etc. 

 Swales and berms, preferably containing gravel,  stone or vegetative filters should be
used to  slow down,  temporarily  retain  and filter  runoff from the mining pits,  which
would enable settlement of much of the silt within the runoff water.

 "Dirty" runoff water  that  has been in contact  with the mining areas  should be kept
separate from the "clean" (natural stormwater) runoff by means of diversion berms and
channels. The clean natural runoff water should be routed around the mining pits.

 Once an area has been mined, the mining pit should be rehabilitated as soon as possible
(within 2 years of mining the area).

 No stockpiles (of mined material, topsoil  or overburden) should be placed within the
recommended “no-go” areas.

 The  side-slopes  of  the  mining  pits  should  be  graded  or  reshaped  to  reduce  their
steepness  (without  encroaching  into  the  recommended  “no-go”  areas)  and/or  the
slopes should be stabilised using appropriate methods (e.g. geotextile blankets or rock
gabions).

In the case of “Drainage line 2”, although  a significantly larger portion of this drainage line
would be transformed or permanently lost to mining (and brick-making) activities with the
Revised Mine Plan compared to  the originally  proposed plans,  the diversion  of  this  less
prominent and important drainage line around the newly proposed mining and brick-making
areas   is  considered  to  be  acceptable  from  a  freshwater  ecological  perspective  if  the
previously  recommended “no-go”  area  (along  “Drainage  line  1”)  and  the recommended
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buffer areas for “Drainage line 3” and the Vink River floodplain were to be protected from
mining and brick-making activities.

Table 3. Assessment of the potential impacts of the proposed mining activities (according to the Revised Mine
Plan) on freshwater ecosystems 
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Most of the potential mining-related impacts were rated to be of medium or low-to-medium
significance without  mitigation  for  the Revised  Mine Plan  (Table  3).  If  all  the  mitigation
measures previously recommended by FCG for these mining-related impacts (in Section 6.2
of Ollis  et al.  2016) were to be effectively implemented, once again  it is anticipated that
most of  the potentially negative mining-related impacts to freshwater ecosystems would
reduce to low levels of significance.
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6.2. Impacts associated with proposed brick-making facility

The potentially negative impacts on river ecosystems that could result from the proposed
establishment of a brick-making facility, according to the Revised Mine Plan, are similar to
those that were noted for the previously proposed layout plan (see Section 6.2 of Ollis et al.
2016). However, for this activity, there would be no encroachment into “Drainage line 1” or
the recommended buffer area for this drainage line (which was a possibility in terms of the
originally proposed plan), but “Drainage line 2” would be need to be diverted around the
proposed site for the brick-making facility to allow for its establishment. The establishment
of the brick-making facility,  according to the Revised Mine Plan, would thus result in the
direct, permanent loss of a section of this natural ephemeral system, as would be the case
for the proposed mining activities to the south of the proposed brick-making facility. This
was rated to be a negative impact of low-to-medium significance without mitigation (see
Table 4), partly due to the non-prominent nature of “Drainage line 2”. The recommended
mitigation  measure  for  this  impact  is  that  the  proposed river  diversion  is  designed and
implemented under the guidance of a freshwater ecologist. If this mitigation measure was to
be implemented,  it  is  anticipated  that  the  residual  impact  would  reduce  to  one of  low
significance.

The  other  potential  impacts  on  freshwater  ecosystems  that  could  result  from  the
establishment of the proposed brick-making facility in the position proposed in the Revised
Mine Plan would be the same as  those that  were identified for  the originally  proposed
mining plan (see Section 6.3 of Ollis et al. 2016), and it is anticipated that the significance of
these  impacts  would  be  similar  (as  presented  in  Table  4,  below).  The  same  mitigation
measures are recommended as before to reduce the severity of these impacts (as listed in
Section 6.3 of Ollis et al. 2016). 

6.3. Cumulative impacts

If “Drainage line 3” was to be encroached into by the proposed mining activities, as would
be the case for  the version of  the Revised Mine Plan that  was assessed for the current
report,  the cumulative impact of further loss of freshwater ecosystems within an area that
has been identified to be of high conservation importance (as a terrestrial CBA) would be a
negative  impact  of  at  least  low-to-medium  significance.  If  this  ephemeral  river  and  its
recommended buffer area is protected, however, it is anticipated that no cumulative impacts
of significance to freshwater ecosystems would be applicable to the proposed mining and
brick-making activities. 
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Table 4. Assessment of the potential impacts of the proposed brick-making facility on freshwater ecosystems 
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6.4. Water Use Authorisations triggered by the proposed activities

As stated in the initial report by FCG (Ollis et al. 2016), the proposed diversion of “Drainage
line 2” triggers the need for Water Use Authorisation from DWS in terms of Sections 21(c)
and  (i)  of  the  National  Water  Act  (Act  No.  36  of  1998)  (NWA).  In  addition,  it  is  now
understood that Water Use Authorisation may also be required for the de-watering of the
mine pits (possibly a Section 21(f) “water use”) and the taking of water from an existing dam
on  the  neighbouring  farm  via  a  pipeline  for  use  at  the  proposed  brick  making  facility
(possibly a transfer of water use rights). The proposed activities may thus trigger the need
for a full Water Use Licence Application (WULA) or an Integrated WULA, as opposed to the
registration of a water use that merely requires registration in terms of one of the existing
General Authorisations promulgated under Section 39 of the NWA. Whatever the case, it
seems inevitable that a Water Use Authorisation process will need to be initiated with the
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Breede  Gouritz  Catchment  Management  Agency  (BGCMA)  for  the  proposed mining  and
brick-making activities before they can be legally commenced with. 

7. CONCLUSIONS
The follow-up assessment of freshwater ecosystems for the Revised Mine Plan for Farm 51,
Robertson, confirmed that there could be a few negative impacts to freshwater ecosystems
of medium significance without mitigation associated with the proposed clay mining and
brick-making  activities,  which  would  be  reduced  to  low  levels  of  significance  if  the
recommended  mitigations  are  effectively  implemented.  The  most  important  additional
mitigation measures are to ensure that a buffer area of at least 30 m in width is retained
along  the  length  of  “Drainage  line  3”  and  to  implement  the  recommended  mitigation
measures for reducing the risk of sedimentation impacts.

It is concluded that the Revised Mine Plan, which retains a natural corridor around “Drainage
line 1” to the west of the site (as previously recommended), would be acceptable from a
freshwater ecological perspective if all the recommended mitigation measures outlined in
the  current  report  and  in  the  previous  report  by  FCG  (Ollis  et  al.  2016)  are  properly
implemented. The diversion of a less important ephemeral drainage line (“Drainage line 2”)
around the proposed brick-making facility and one of the proposed mining blocks is still
considered  to  be  acceptable  from  a  freshwater  ecological  perspective,  provided  this  is
planned and implemented under the supervision of a freshwater ecologist. 

The proposed activities may trigger the need for a full  WULA or an Integrated WULA, as
opposed to the registration of a water use that merely requires registration in terms of one
of the existing General Authorisations promulgated under Section 39 of the NWA. It is thus
recommended that a Water Use Authorisation process should be initiated with BGCMA for
the proposed mining and brick-making activities.  
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