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1. BACKGROUND

The Olifants Water Management Area (WMA) is a highly utilised and regulated catchment and like
many other WMAs in South Africa its water resources are becoming more stressed. This is largely
due to accelerated rates of development and changing weather patterns. The Department of Water
and Sanitation (DWS) recognised the urgency to ensure that the water resources in the WMA are
able to sustain the levels of use, while at the same time, are maintained in an environmentally
acceptable state.

In recognition of the above, the Chief Directorate: Water Ecosystems of the DWS initiated the Reserve
study, the purpose of which was to determine, review and implement the Reserve in the
Olifants\Letaba System, with the aim of specifically addressing ecological gaps and reviewing and
updating the preliminary Reserves that have been determined. Wetlands form part of the water
resource and therefore a wetland study was required as part of the process.

The purpose of this specific report is to present the findings of the review and update of the wetland
prioritisation for the Olifants/Letaba System. This report follows on from the inception report and gap
analysis report previously compiled.

2. BRIEF
The summarised scope of work for this component of the study is as follows:

¢ Review available existing information that could be used to contribute to the identification and
prioritisation of wetlands within the study area;

¢ Compile an inventory of these wetlands based on this information;

¢ Identification of important quaternary catchments from a wetland perspective for targeted site
visits (undertaken in the form of a team workshop in July 2015);

e Undertake a site visit to as many of the representative key wetlands in as many of the
catchments identified as possible;

¢ Review of the priority wetland systems previously identified (DWS, 2014);

e Where possible, identify additional priority wetlands (based on size and/or ecological, social
and/or economic criteria) within the study area;

o Where possible, determine the general health in the form of Present Ecological State (PES) of
these priority wetlands using existing information;

e Where possible, determine the general Ecological Importance and Sensitivity (EIS) of these
priority wetlands using existing information;

e Where possible, determine the Recommended Ecological Category (REC) of these priority
wetlands using the criteria indicated in Rountree et. al. (2013);

e Derive Ecological Specifications and associated protection, management and monitoring
requirements for all the identified priority wetlands; and

e Compile a report detailing the outcomes and results from the above tasks.

Draft 8 July 2016
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3. APPROACH
3.1 Identification of key target areas

Important quaternary catchments (in terms of wetlands) identified during a team workshop in July
2015 were considered for possible field visits based on a review of the available literature and a scan
of the existing wetland databases. 49 quaternary catchments were identified for further investigation,
many of which were then also targeted for field investigations (Section 3.3 below).

The catchments were selected based on the following considerations:

e Important wetlands that should possibly be visited (already identified/prioritised in the current
Reserve documents) for various reasons; and/or

e Potential gaps where additional important wetlands may exist and which should possibly also
be included or prioritised in the Reserve process.

Table 1. Quaternary catchments with associated/potential important/priority wetlands
considered for possible field visits based on a review of the available literature and a scan of
the existing wetland databases during the July 2015 workshop.

3.2 Compilation of Base Wetland Layer and Desktop Mapping

A base wetland layer was compiled through consolidation of existing wetland data sources. For areas
on the Mpumalanga Highveld (upper reaches of the Olifants catchment), the revised wetland
coverage and associated threat status based on the 2015 Mpumalanga Highveld coverage (Mbona
et al., 2015) was used as the baseline wetland layer. For the remainder of the Olifants catchment and
the Letaba and Shingwedzi catchments, the wetland coverage detailed in the 2011 NFEPA dataset
(Nel et al., 2011) was utilised.

The GIS was used to merge the various wetland datasets and develop a composite map indicating
the key wetlands identified in the Olifants, Letaba and Shingwedzi River catchments.

Where appropriate and depending on the resolution of the imagery, gaps were filled using desktop
delineation. Every attempt was made to capture as many of the additional key wetland systems within
the study area in the GIS layer as possible. Use was made of 1:50 000 topographical maps, Google
Earth Imagery and available aerial photography to support the production of an updated base map of
the wetlands.

Given the size of the overall study area, it was however not possible to map all wetlands within
quaternary catchments targeted as part of the gap analyses and only a sample of wetlands was
mapped.

3.3 Field Visit

A series of field visits were undertaken to as many of the representative key wetlands in as many of
the catchments identified during the initial team workshop as requiring further investigation (Section
3.1) as possible. Field visits were limited to public roads and publicly accessible wetlands.

Field visits focussed on collecting data to allow for the typing and eco-classification of wetlands, as
well as the identification of key drivers and key threats. No verification of wetland boundaries was
undertaken.
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34 Wetland Typing, Eco-Classification and the Identification of Key Drivers

The key wetlands visited were classified in accordance with the HydroGeoMorphic (HGM)
classification system first described by Brinson (1993) and modified for application in South Africa by
Marneweck and Batchelor (2002), Kotze, Marneweck, Batchelor, Lindley and Collins (2007), and
SANBI (2009). For wetlands that were not visited in the field (the overwhelming majority of wetlands),
existing data (NFEPA wetland layer from Nel et al. (2011) as well as Mpumalanga Highveld Wetlands
layer from Mbona et al. (2015)) was utilised to determine wetland HGM types.

Given the extent of the study area, and based on experience of the wetland databases available, field
verified Present Ecological State (PES) and Ecological Importance and Sensitivity (EIS) information
was not available for most systems. As such, existing information based mostly on desktop
assessments was utilised and supplemented with field observations for those sites visited, to derive
general state and ecological importance indicators where possible. Existing datasets utilised included
the NFEPA wetland layer from Nel et al. (2011) as well as the Mpumalanga Highveld Wetlands layer
from Mbona et al. (2015).

Key drivers are essentially automatically derived as part of the HGM classification. This is the strength
of the HGM system as each HGM wetland type has conceptually distinct hydrological drivers based
on the input, throughput and output of flows or water (see Kotze et. al., 2007). This process was
further strengthened by taking a catchment-based approach in considering possible groundwater links
and the potential occurrence of peat.

35 Prioritisation of wetlands

An initial list of priority wetlands was compiled through consolidation of the following:

e Previously identified priority wetlands in the Olifants catchment (DWS, 2014);

e All Ramsar wetlands within the Olifants/Letaba catchment;

¢ All FEPA wetlands identified in the Mpumalanga Highveld coverage (Mbona et al., 2015); and

o All FEPA wetlands identified in the 2011 NFEPA dataset (Nel et al., 2011) for that portion of
the catchment not covered by the Mbona et al. (2015) data.

This initial dataset was then revised and further refined based on consideration of the following
aspects:

o Whether or not the system occurs within a conservation area;

o Whether or not the system is recognised as having cultural significance;

¢ Whether or not the system occurs in a database, regional, local or other, that indicates it as
being an important wetland,;

o Whether or not the system is known to support rare or endangered species;

e Whether or not the system can be considered representative of a specific type or
representative of an eco-region;

e Systems known to contain peat (peatlands);

e Systems known or thought to be important in terms of supporting livelihoods or providing key
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ecosystem services;

e Systems thought to be important in terms of the hydrology, geohydrology and/or the
biogeochemistry of a particular area or sub-catchment;

e Systems thought to be unique or representative of a type unique to a particular area or region;

o Whether or not the system forms part of a particular complex of wetlands that may be linked
by certain attributes or a key driver; and

e Whether or not the system forms part of a biodiversity or landscape corridor that is considered
important for a particular area or region or a particular species.

The above criteria were considered in the context of the health or state of the wetland system and its
likely trajectory of change given the current land-uses in the area or whether or not it is considered to
be at risk from proposed new water uses in the area. Expert opinion also formed a key consideration
in wetland prioritisation. The intention was to produce a comprehensive priority wetland map for the
entire Olifants/Letaba System indicating wetlands that may need to be considered in terms of the
Reserve, taking into account aspects related to land and water use issues in the Olifants/Letaba
System.
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4. LIMITATIONS

Due to the scale of the project, budget constraints for extensive site visits, and the inability to access
private land over much of the area, extensive ground truthing was not possible. For this reason a
detailed classification of the wetlands was not viable and as such no detailed classification maps were
produced. Where possible though, the general wetlands types occurring in particular lUAs were
described with reference to their HGM classification as were individually prioritised systems for which
the classification was already known or which was determined based on the field visits.

Much of the ground truthing therefore involved simply viewing wetlands from roads. Where sites could
be accessed, the focus was on taking photographs and recording what could be seen.

No detailed boundary delineations were undertaken nor were any baseline studies done on any of
the systems. Information was collected based on observations only and interpretation was based on
experience. Where available, additional information or experience based on having previously visited
an area or worked on a site was also used.

It should also be noted that there are likely to be other wetlands that have not been identified or
covered as part of this study due to the level of investigation undertaken, the extent of the study area,
the limited nature of field verification, and accuracy and level of detail of the information used to derive
the wetland coverage. Some of these could also potentially rank as important. It is envisaged that with
time the coverage will be improved as more information becomes available. The coverage and
classification included in this report cannot therefore be considered finite but rather a first attempt to
provide a general, course and filtered wetland coverage of the study area.

These data should be used and viewed in the context of this study only and not be used, other than
as reference, for more detailed studies for requirements such as Water Use Licenses (WUL),
Environmental Impact Assessments (EIAs) or other such related legislative or other requirements.
Detailed, site-specific wetland studies therefore remain a requirement for development proposals in
the study area where wetlands may be affected and should be guided by the Protection, Management
and Monitoring Requirements detailed for each of the priority wetland catchments identified in this
study. The findings from such detailed wetland assessments, which must include thorough field
verification, should supplement (and where necessary replace) the data and findings of this report
where such data and findings are based on predominantly desktop assessments.

5. RESULTS
5.1 Base Wetland Layer
The base wetland layer compiled from existing databases (Mbona et al., 2015 and Nel et al., 2011)

and supplemented with additional desktop mapping in some key gap areas identified is illustrated in
Figurel below.
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Figure 1: Map showing the base wetland layer consolidated from Mbona et al. (2015) and Nel et al. (2011) data, supplemented with additional desktop mapping in

some areas
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It is clear from the map in Figure 1that the bulk of mapped wetland extent occurs within the upper
reaches of the Olifants Catchment (Integrated Unit of Analysis (IUAs) 1, 2, 3 and part of IUA 6). This
area overlaps with the area covered by the 2015 Mpumalanga Highveld coverage (Mbona et al., 2015)
and more detailed wetland coverage is available for this area than for the remainder of the
Olifants/Letaba System. Significant additional wetland areas were mapped in especially the central
regions along the boundary between IUA 5 and IUA 7, as well as within the Kruger National Park
section of the Shingwedzi Catchment. Further additional wetlands were mapped in numerous
locations across the catchment. This would suggest that the 2011 NFEPA data (Nel et al., 2011)
represents an underestimate of the wetland extent within the Olifants/Letaba System. For many areas,
the Nel et al. (2011) data is however the best currently available.

5.2 Identification of Priority Wetlands

A list of priority wetlands for the Olifants/Letaba System was compiled from the base wetland layer
(Figure 1), and is summarised at a secondary catchment level in Figure 2 below.

All priority wetlands identified during the 2014 Resource Unit Prioritisation Report (DWS, 2014a) for
the Olifants Catchment have been retained in the current list of priority wetlands, with minor
modifications. This represents a total of 29 wetland units, the bulk of which (24) are located within
only 3 IUA’s, namely IUA 1 (Upper Olifants River Catchment), 2 (Wilge River Catchment) and 6 (Blyde
River Catchment).

The Verloren Valei Nature Reserve Ramsar Site was included as a priority wetland. This is the only
Ramsar wetland complex within the Olifants/Letaba System.

A further 17 additional priority wetlands were then identified as part of the current study, bringing the
total number of priority wetlands within the Olifants/Letaba System to 47. Additional priority wetlands
were identified as per the list of criteria detailed in Section 4.3 above.

The identified priority wetlands include a number of wetland systems identified and mapped during
the course of the desktop review and wetland mapping exercise undertaken as part of this study.

These are wetlands that were not previously mapped or flagged in the databases consulted, but which
were considered to represent important wetland systems based on a range of criteria (Section 4.3)
and include regionally unique and rare systems such as thermal springs and tufa waterfalls, as well
as functionally valuable systems that are considered to play an important role in regulating and
supporting services related to for example water quality maintenance and flow regulation.

5.3 Identification of Priority Wetland Catchments

In addition to the priority wetlands identified, a number of priority wetland catchments were identified.
This was initially based on the distribution of wetland FEPA’s, with all quaternary catchments
containing a cluster of FEPA wetlands considered for priority wetland catchment status. For wetlands
within the Mpumalanga Highveld region, FEPA wetlands from Mbona et al. (2015) were utilised, and
FEPA wetlands from Nel et al. (2011) were utilised for the remainder of the study area.

Not all quaternary catchments including wetland FEPAs were however included in the final list of
priority wetland catchments; where wetland FEPA’s occurred as small isolated systems these
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gquaternary catchments were excluded, as were quaternary catchments where doubt existed as to the
validity of the wetland FEPA'’s.

In addition to the above priority wetland catchments selected due to the presence of wetland FEPAs,
a number of quaternary catchments were also selected as priority wetland catchments (Figure 2)
based on their location in the headwaters of important river systems that support extensive wetland
habitat in relatively good condition. The wetlands within these catchments are considered to play a
vital role in not only biodiversity maintenance, but also in important regulating and supporting services
related to for example water quality maintenance and flow regulation. Priority wetland catchments are
also illustrated in Figure 2 and number a total of 27 quaternary catchments.

Draft 15 July 2016



Determination, Review and Implementation of the Reserve in the Olifants/Letaba
System

Wetlands Component Report

Legend
D Secondary Catchments
Major_Rivers
|:| Priority Wetland Catchments
- Priority Wetlands
[ Wetland FEPA's
- Other Important Wetlands Mapped

N\

S e
Wetland, 0 25 50 100 150 200
Crcialiign Svices 0.3 Lid T s Kilometers

Figure 2: Secondary catchment summary of priority wetlands (in red) and priority wetland catchments (in light orange).
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54 Olifants IUA 1 - Upper Olifants River Catchment

The Upper Olifants River Catchment (UORC) includes the towns of eMalahleni (Witbank), Middelburg,
Hendrina, Douglas, Kriel and Kinross. The headwaters of the Olifants River and the Klein-Olifants
River fall within this IUA, as do the Witbank and Middelburg Dams. The IUA is economically important
and is characterized by intensive and extensive opencast and underground coal mining and
associated energy and manufacturing activities. As a consequence the IUA and its water resources
are highly used and impacted. The area further includes steel industries, urban areas and return flows,
dryland agriculture and a wide variety of industrial and commercial sectors.

Wetlands within the IUA are extensive and make up a significant portion of the wetlands within the
entire WMA. All hydro-geomorphic wetland types occur within the IUA. The larger rivers and drainage
lines are mostly associated with broad floodplain or channelled valley bottom wetlands, with fewer
unchannelled valley bottom wetland systems remaining.

Many historically unchannelled valley bottom systems have become channelled as a result of landuse
changes leading to changes in hydrology, as well as the flow confinement impacts of linear
infrastructure crossings.

Hillslope seepage wetlands occur throughout the landscape and are especially widespread and
extensive in areas characterised by sandy soils derived from Karoo Sandstones. They often form the
dominant wetland type within the landscape in terms of extent.

Pans typically occupy positions on the landscape crest and range from fresh to saline, and temporary
to permanent, depending on localised conditions.

Pans are recognized as being important for biodiversity support and more recently their links to other
wetland systems in relation to landscape hydrology have also been highlighted. Pans are also unique
in terms of their individual biogeochemical attributes.

Water resources, including wetlands, within this IUA have been significantly impacted and water
quality is a concern in many rivers and valley bottom wetlands, as well as some pans. Direct wetland
loss and transformation due to mining and agricultural activities is extensive, with erosion and incision
of wetlands being a further concern.

Mining activities have resulted in both direct and indirect impacts to wetlands and extensive wetland
areas have been lost to especially opencast coal mining activities. Estimating the extent or percentage
of wetland area lost due to mining activities using existing wetland data is complicated by a lack of
detailed pre-mining wetland information. Direct and indirect loss of wetland habitat has affected valley
bottom, seepage and pan wetlands.

Commercial agriculture has also resulted in widespread impacts to wetlands. Cultivation often extends
into the temporary edges of seepage wetlands, while valley bottom wetlands are impacted by farm
dams and linear infrastructure crossings that concentrate flows and lead to erosion and channel
incision.

Figure 3 shows photographs of wetlands found within ITUA 1.
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Figure 3: Photographs of wetlands within Olifants IUA 1. Clockwise from top left: broad valley bottom wetland
showing channel incision; unchannelled valley bottom wetland within a mining setting; typical Highveld
pan with Greater Flamingo; and hillslope seepage wet

Water quality concerns experienced within the IUA highlight the importance of wetland systems that
play a role in water quality maintenance and enhancement. As a consequence, a number of
guaternary catchments within the IUA have been selected as priority wetland catchments:

e BI11A
e Bl1C
e B11D
e BI1E
e BI11F
e BIl11H
e B11J
e B12A
e B12B
e Bl12D
e BI12E

In order to maintain or improve the condition of the rivers draining these priority wetland catchments
in the face of ongoing and expanding mining activities, it is important that all wetlands and the
functions they support, including water quality maintenance, be protected and improved where
possible. The wetlands within these priority wetland catchment areas are also generally in better
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condition than wetlands within the central region of the IUA and therefore play an important role as
refugia for biodiversity. It is these considerations that have led to the selection of these quaternary
catchments as priority wetland catchments.

A total of 14 priority wetlands were identified within the catchment, which includes 11 wetland systems
identified as priority wetlands during the DWS (2014) study. In addition, extensive wetland FEPA’s
have been flagged for protection within this catchment (Nel et al.,, 2011 and Mbona et al., 2015).
These FEPA clusters are generally located in the headwaters of tributaries to the main rivers draining
the IUA. Priority wetlands are illustrated in Figure 4 below, and further detail on wetlands within the
priority catchments is provided in Table 1.
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Figure 4: Map showing priority wetlands as well as priority catchments and associated FEPA wetlands within Olifants IUA 1.
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Table 1: List of priority wetlands in IUA 1 indicating the type of system, range of PES and EIS based on existing information, the NFEPA Vegetation
Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List of Ecosystems that
are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any unique features
associated with the wetland systems.

NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes features
Threat Status
B11A
Oli_1.13 C -
L . Mesic Highveld
V'Sku'le. Floodplain (Mbona | High t_o very A/B to B/C Grassland Group Eastern Highveld Grassland - VU Partially
floodplain etal., High
4-17
complex 2015)
A/B-C N - o Eastern Highveld Grassland - VU
Pans (Mbona Specific to Specific to Mesic Highveld )
. individual individual Grassland Group | Soweto Highveld Grassland - VU Yes
/Depression etal,
systems systems 4- LT Eastern Temperate Freshwater -
2015) VU
A/B-D B -~ o Eastern Highveld Grassland - VU
Channelled (Mbona Specific to Specific to Mesic Highveld )
Vallev bottom et al individual individual Grassland Group | Soweto Highveld Grassland - VU Yes
Y g systems systems 4-LT Eastern Temperate Freshwater -
2015) VU
) A/B-D B - o Eastern Highveld Grassland - VU
Hillslope (Mbona Specific to Specific to Mesic Highveld .
seepage individual individual Grassland Group | Soweto Highveld Grassland - VU Yes
et al,
wetlands systems systems 4- LT Eastern Temperate Freshwater -
2015) VU
Eastern Highveld Grassland - VU Large
) remaining
Soweto Highveld Grassland - VU floodplain
systems
(M%cl?na Specific to Specific to Mesic Highveld :J:'?;ne;ﬂéhe
Floodplain et al individual individual Grassland Group Yes o%d
i systems systems 4- LT Eastern Temperate Freshwater - g .
2015) VU representativ
e examples
of relatively
intact
systems.
B11B
. D . .
Oli_15 Channelled Mesic  Highveld
Koringspruit valley bottom (Mbona Moderate C Grassland Group | Eastern Highveld Grassland - VU No
) etal., (desktop)
wetland (section of 4- LT
2015)
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NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes TS
Threat Status
unchannelled
valley bottom)
B11C
Oli_1.12 A/B Mesic  Highveld
Debeerspruit/ Floodplain (Mbona High AB Grassland %rou Eastern Highveld Grassland - VU Yes
Piekespruit P etal, 9 3_LT P 1 soweto Highveld Grassland - VU
floodplain 2015)
. D . .
Oli_1.14 Mesic  Highveld .
Steenkoolspruit | Floodplain (I\éltbglna High C Grassland Group Eastern Highveld Grassland - VU No
floodplain 2015) 4-LT
Mesic Highveld
A/B-D Specific to Specific to Grassland - Group
Pans (Mbona inpdividual ir?dividual 3-LT Eastern Highveld Grassland - VU Yes
/Depression et al, systems systems Mesic  Highveld | Soweto Highveld Grassland - VU
2015) Y y Grassland Group
4-LT
Mesic Highveld
. A/B-D . - Grassland Group
Hillslope Specific to Specific to .
(Mbona PRV e 3-LT Eastern Highveld Grassland - VU
;Zeﬂgi%es et al, 'gd's\;frzgl 'gd's\;fnuqzl Mesic  Highveld | Soweto Highveld Grassland - VU Yes
2015) Y Y Grassland Group
4-1T
Mesic ~ Highveld
A/B-D Specific to Specific to Grassland - Group
. (Mbona PR e 3-LT Eastern Highveld Grassland - VU
Floodplain et al, 'gd's\;frzgl 'gd's\;fnuqzl Mesic  Highveld | Soweto Highveld Grassland - VU Yes
2015) Y Y Grassland Group
4-1T
B11D
C/D . .
. Mesic  Highveld
OI!—1'3 Channelled (Mbona Moderate C Grassland Group | Eastern Highveld Grassland - VU No
Kriel wetland valley bottom etal.,
4-17
2015)
one | omora | Shecficls | Secfcln | ek MO | Enser vghed Grassan -0 |y
wetlands 2e(tJ laSI) systems systems a-1T Soweto Highveld Grassland - VU
Specific to Specific to Mesic  Highveld . )
Floodplain D individual individual | Grassland Group | E2Stern Highveld Grassland - VU YES
(Mbona Soweto Highveld Grassland
systems systems 4-LT
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NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes TS
Threat Status
et al,
2015)
C-E - o . .
Channelled (Mbona $pe_c!f|c to $p¢c!f|c 1o Mesic  Highveld Eastern Highveld Grassland - VU
individual individual Grassland Group ] YES
valley bottom et al, Soweto Highveld Grassland
systems systems 4-LT
2015)
B11E
oli_1.1 (MEb/('): . Mesic  Highveld
Blesbokspruit Floodplain ot al High C Grassland Group | Eastern Highveld Grassland - VU Yes
wetland 2015) 4-LT
oli 1.2 Unchannelled D Mesic  Highveld
L= valley bottom; (Mbona . . i
Rietspruit High C Grassland Group | Eastern Highveld Grassland - VU Yes
Channelled et al.,
wetland valley bottom 2015) 4-LT
C-E ' hveld Eastern Highveld Grassland - VU
Specific to Mesic  Highve
Channelled (Mbona S Eastern Temperate Freshwater -
valley bottom et al, '23'5\;';;:2' ftaffland Group VU Yes
2015) Soweto Highveld Grassland - VU
D-E Specifi Mesi Hiahveld Eastern Highveld Grassland - VU
pecific to esic ighve )
oodplain individual rasslan rou es
Floodplai (l\g:)glna individual G land Group \E/Estern Temperate Freshwater v
8 - systems 4-LT
2015) SP;_C!EC t<|3 Soweto Highveld Grassland - VU
individual
B-E systems Eastern Highveld Grassland - VU
: Specific to Mesic  Highveld )
?e";lggi (I\gf)glna individual Grassland Group \Elgstern Temperate Freshwater Yes
g systems 4-LT
2015) Soweto Highveld Grassland - VU
B-E -~ ) ) Eastern Highveld Grassland - VU
Pan/ (Mbona Specificto | Mesic  Highveld | £o 0 Temperate Freshwater -
. individual Grassland Group Yes
Depression etal, systems 4-LT VU
2015) Soweto Highveld Grassland - VU
B11F
. D
Oli_1.4
— - . | Unchannelled (Mbona .
:(hppoortjlesprw valley bottom etal., High
2015)
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NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes features
Threat Status
B-D - . .
Hillslope (Mbona _Sp(_eqﬂc to Mesic  Highveld _
seepage et al individual Grassland Group | Eastern Highveld Grassland - VU Yes
pag 2015’) systems 4-LT
Mostly
D Specificto | Specific to Mesic  Highveld
Floodplain (Mbona individual individual Grassland Group | Eastern Highveld Grassland - VU Yes
et al, systems systems 4-LT
2015)
Mostly
Channelled D Specific to Mesic  Highveld
vallev bottom (Mbona individual Grassland Group | Eastern Highveld Grassland - VU Yes
Y etal, systems 4-LT
2015)
B11H
Low-High
High
A/B-C | (Enviro_con - . . Rand Highveld Grassland — VU
Channelled (Mbona ) from Spgc!flc to Mesic ~ Highveld Eastern Highveld Grassland — VU
individual Grassland Group Yes
valley bottom et al, (Dws, systems 4-LT Eastern Temperate Freshwater -
2015) 2014a Y VU
supporting
GIS data)
Moderate
High
A/B-C | (Enviro_con Specific to Mesic  Highveld Rand Highveld Grassland — VU
Pans/ . (Mbona ) from individual Grassland Group Eastern Highveld Grassland — VU Yes
Depression et al, (Dws, svstems LT Eastern Temperate Freshwater -
2015) 2014a Y VU
supporting
GIS data)
Low-High
High
Enviro_con .
. A/B-C ( — s . . Rand Highveld Grassland — VU
Hillslope ) from Specific to Mesic  Highveld . _
seepage (Mbona (DWS, individual Grassland Group Eastern Highveld Grassland — VU Yes
et al, Eastern Temperate Freshwater -
wetlands 2015) 2014a systems 4-LT vU
supporting
GIS data)
Draft July 2016

24



Determination, Review and Implementation of the Reserve in the Olifants/Letaba System Wetlands Component Report

NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes TS
Threat Status
B11J
Low-High
High
A/B-D (Enviro_con - . .
Channelled (Mbona ) from $pe_c_|f|c to Mesic  Highveld Rand Highveld Grassland — VU
individual Grassland Group . Yes
valley bottom et al, (DWS, Loskop Mountainlands - VU
2015) 20142 systems 4-LT
supporting
GIS data)
Moderate
High
A/B-C | (Enviro_con - . .
Pans/ (Mbona ) from ?ﬁ;g:gﬁ;? gf:sl(s:lan dH'%r\gﬂd Rand Highveld Grassland — VU Yes
Depression etal, (Dbws, " LT P Loskop Mountainlands - VU
2015) 2014a systems -
supporting
GIS data)
Low High
A/B-D (Enviro_con
Hillslope (Mbona ) from Spgc!flc to Mesic  Highveld Rand Highveld Grassland — VU
seepage (Dws, individual Grassland Group . Yes
et al, Loskop Mountainlands - VU
wetlands 2015) 2014a systems 4-LT
supporting
GIS data)
B11K
. D High . .
Oli_1.6 g Mesic  Highveld
Klipspruit \Lf;}lcef;aggggii (l\éltbglna (BSEOSIE??S C Grassland Group | Rand Highveld Grassland - VU No
wetland 2015) 2011) 4-LT
B12A
) Channelled D . .
OI|__1.7 . valley bottom; (Mbona . Mesic  Highveld Eastern Highveld Grassland — VU
Klein-Olifants Hillsiope et al High C Grassland Group Yes
tributary seepage 2015) 4-LT
Mesic  Highveld
A/B-C o . Grassland Group
Pans/ (Mbona ?ﬁ;ﬁ:gﬁ;’ ?f;g:gﬁ;? 3-LT Eastern Highveld Grassland — VU Yes
Depression et al, systems systems Mesic  Highveld | Soweto Highveld Grassland — VU
2015) Y y Grassland Group
4-LT
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NFEPA Wetland
Wetland Type PES EIS REC \é?gﬁgaggg Part of a Threatened Ecosystem Idwg.'sg:: a Notes fggtlgruez
Threat Status
Mesic  Highveld
AB-C Specific to Specific to Grassland  Group
Channelled (Mbona individual individual 3-LT Eastern Highveld Grassland — VU Yes
Valley bottom etal, indivi Mesic  Highveld | Soweto Highveld Grassland — VU
2015) systems systems Grassland Group
4-LT
Mesic  Highveld
. A/B-D - - Grassland Group
?ggggz (Mbona ?ﬁ;ﬁ:gﬁ:ﬁ ?ﬁ;i:gﬁ;? 3-LT _ Eastern H‘ighveld Grassland — VU Yes
wetlands etal, systems systems Mesic  Highveld | Soweto Highveld Grassland — VU
2015) Grassland Group
4-LT
Mesic Highveld
A/B-D Specific to Specific to Grassland - Group
. (Mbona >pec >pec 3-LT Eastern Highveld Grassland — VU
Floodplain individual individual - . - Yes
et al, systems systems Mesic  Highveld | Soweto Highveld Grassland — VU
2015) Y y Grassland Group
4-LT
B12B
c Mesic  Highveld
Oli_1.8 Channelled (Mbona Moderate c Grassland Grou Eastern Highveld Grassland — VU Yes
Matla wetland valley bottom etal, (desktop) a-1T P
2015)
c Moderate to
Oli_1.9 High (B1 Mesic  Highveld .
Woesalleenspr \L/J;}I(;haggggzj (l\éltbglna Olifants C Grassland Group Eastern Highveld Grassland — VU Yes
uit wetland Y 2015) PESEIS 4-1LT
2011)
Io Moderate to
Oli_1.10 High (B1 Mesic  Highveld .
Bosmanspruit \L/J;I(;i;/aggggﬁqd (I\éltbglna Olifants C Grassland Group Bastern Highveld Grassland — VU No
wetland 201&.;5 PESEIS 4-LT
2011)
Channelled glllﬁo_ni Spgcific to $pe_c_ific to Mesic  Highveld | Eastern Highveld Grassland — VU
valley bottom et al individual individual Grassland Group | Eastern Temperate Freshwater - Yes
2015’) systems systems 4-LT VU
(Al\//lic;n?i Specific to Specific to Mesic  Highveld | Eastern Highveld Grassland — VU
Floodplain et al individual individual Grassland Group | Eastern Temperate Freshwater - Yes
2015’) systems systems 4-LT VU
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NFEPA Wetland
Vegetation Identified as a Unique
Wetland Type PES EIS REC Group and Part of a Threatened Ecosystem WETFEPA Notes TS
Threat Status
Hillslope g\l/l?)()_nz Specific to Specific to Mesic  Highveld | Eastern Highveld Grassland — VU
see ape et al individual individual Grassland Group | Eastern Temperate Freshwater - Yes
pag 2015’) systems systems 4-LT VU
Pan/depressio (AI\//I?)O-nz Specific to Specific to Mesic  Highveld | Eastern Highveld Grassland — VU
n P et al individual individual Grassland Group | Eastern Temperate Freshwater - Yes
2015’) systems systems 4-LT VU
B12C
Unchannelled
. valley bottom; C . .
Oli_1.11 Channelled (Mbona . Mesic  Highveld Eastern Highveld Grassland — VU
Kopermyn valley bottom: et al High B/C Grassland Group No
wetland Hillsiope 2015) 4-L7
seepage
B12D
. - . . Rand Highveld Grassland — VU
Not Specific to Specific to Mesic  Highveld b
Pans/ h PR DR Eastern Highveld Grassland — VU
Depression availabl individual individual Grassland Group | £ <o Temperate Freshwater - Yes
e systems systems 4- LT vU
Low High
Enviro_con )
A/B-D ( — - . . Rand Highveld Grassland — VU
) from Specific to Mesic  Highveld . _
Channelled (Mbona (DWS, individual Grassland Group Eastern Highveld Grassland — VU Yes
valley bottom et al, Eastern Temperate Freshwater -
2014a systems 4-LT
2015) ; VU
supporting
GIS data)
Low High
) (Enviro_con . _
Hillslope (?A/t?or?a ) from Specific to Mesic ~ Highveld Ezgg glﬂvﬁl\iﬁrgﬁsﬂgn d\iuvu
seepage et al (Dws, individual Grassland Group Eastern Te?’n erate Ereshwater - Yes
wetlands i 2014a systems 4-LT p
2015) - VU
supporting
GIS data)
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541 Changes that may be expected based on general (Qquaternary catchment-related) or
specific (wetland-related) scenarios

Inherent in trying to assess the possible effects of different water use scenarios on wetlands is
understanding the underlying drivers of the different wetland types that occur. For example, wetlands
such as hillslope seepage systems that are maintained by interflow can be expected to respond
separately to water use scenarios that may affect the river in the same catchment. Wetlands
maintained by regional groundwater would also less likely be affected by surface water use scenarios,
but certainly would be affected by future groundwater use scenarios. Floodplains and channelled
valley bottom wetlands will be more affected by changes to high flows or floods in most cases, but
under certain circumstances elevated baseflows too may have an effect through causing channel
erosion which reduces the frequency of bank overtopping and hence leaving the floodplain drier for
longer. These are some the factors that were considered in trying to understand how the future water
use scenarios might affect the priority wetland systems identified.

For pans, impact scenarios are not generally related to changes in flow in the rivers. Flow related
changes to these systems generally occur as a result of changes in hydrology from catchment-related
(indirect impacts), or direct impacts such as opencast mining, and in some cases agricultural activities.
In some cases underground mining may also impact on pans as a result of, for example, the loss of
water to underground workings, subsidence and changes in soil saturation. Water quality impacts as
a result of mining and agriculture and even intentional discharge into pans potentially pose a high risk
to these systems in the long term. Maintaining water quality is a critical aspect in pans as this
determines pan geochemistry which in turn drives the biodiversity aspects. Strict compliance
monitoring will be required to ensure that the REC is achieved in the case of individual mining and
other development assessments and applications.

For hillslope seepage wetlands, impact scenarios are also not related to changes in flow in rivers.
Non-flow related impacts such as developments within and adjacent to these systems poses a risk to
remaining systems. Direct transformation of wetland habitat and resultant loss of wetland biota can
occur due to cultivation, overgrazing, conversion to planted pastures and invasion by alien vegetation.
Flow related impacts occur as a result of changes to hydrology due to changes in landuse within the
catchment, typically opencast coal mining, agricultural activities and increases in hardened surfaces
within the catchment (including urbanisation). Interruption and interception of interflow within the
catchment resulting from mining activities or other excavations pose the main flow related threat to
the remaining systems in the long-term. Alien vegetation poses a further impact to flow due to increase
water utilisation.

For valley bottom and floodplain wetlands, impact scenarios are related to both changes in flow in
rivers and non-flow related changes. Flow related changes to these systems can occur as a result of
changes in hydrology from catchment-related (indirect impacts), or direct impacts such as opencast
mining, but can also occur as a result of abstraction and flow impoundment, which can decrease
flows, or discharges that could lead to increased flow. Non-flow related impacts can be derived from
amongst others overgrazing and changes to wetland habitat and biota, roads and other linear
infrastructure crossings concentrating flows, incision of the channel and decreased bank-overtopping,
sedimentation, alien vegetation and changes in water quality.
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54.2

Recommended Protection, Management and Monitoring Requirements for Priority
Catchments

Impacts on wetlands due to the construction of infrastructure or mining-related activities such as
opencast pits, shafts, pipelines, powerlines, roads, overland conveyors, dams and their servitudes
should be managed and strictly controlled to minimize damage to the wetlands and therefore to their
functioning. All WUL applications related to the above should clearly demonstrate application of the
mitigation hierarchy (DEA et al., 2013). Where impacts on wetlands occur, whether direct or indirect,
mitigation must be implemented to minimise the effects on wetland functioning. Mitigation
requirements must consider the following:

Development footprints must be fenced off from wetlands;

Suitable hydrological and ecological buffer zones around wetlands should be determined and
implemented,;

Operations, including the crossing of wetlands by vehicles, and storage of equipment in
wetlands, are to be prevented as far as possible. Where crossings of wetlands are necessary
or unavoidable, suitable mitigations measures must be put in place to protect the wetlands;
Stormwater management plans must be developed and implemented prior to all phases of
mining operations. These must include measures to prevent erosion and siltation of wetlands
as well as slope, bank, channel, and/or drainage stabilization measures to reinstate the pre-
development hydrology (including both surface and sub-surface hydrology). Stormwater
should ideally be conveyed in environmentally engineered or natural channels rather than
cement lined canals or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance. The stormwater management plan must be submitted to the DWS for approval
prior to the commencement of any activities on site;

In order to reduce the potential impacts associated with the introduction of contaminants,
dissolved or suspended, in the runoff from infrastructure areas and construction sites, no
runoff should be introduced into wetlands directly. Introduction into dryland areas is preferred
and management measures must be put in place to protect wetlands from such runoff;
Potential contaminants associated with mining or other developments must be stored and
managed in such a way as to prevent spills and leaks. Management plans to prevent and deal
with, contain and/or clean up spills, must form part of any WUL application;

Where applicable, disturbed areas (i.e. for those areas that will not form part of the
development operational footprint but which will be disturbed as part of the construction
activities) should be rehabilitated using site-appropriate measures, specific to the region and
type of wetland system affected. A rehabilitation plan must be drawn up for this purpose and
a suitably qualified specialist should oversee this process;

An alien vegetation management plan must be developed and implemented covering all
phases of the mining project or development;

Where conveyors, pipelines, culverts, roads, powerlines, drains or any other infrastructure or
servitude crosses or impacts a wetland, Method Statements must be developed indicating how
impacts during the construction and operational period will be minimised and managed. This
must include recommendations for dealing with and rehabilitating all compacted areas or
areas where flow has been diverted, concentrated or drained. Method Statements must
include construction and rehabilitation management and monitoring plans;
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e Seasonality must be considered as part of the construction phase of any development,
whether mining or other, in order to minimise the risk to the hydrology of the wetland systems
as well as to prevent excessive sediment and debris being washed into wetland areas;

¢ No threatened flora should be collected or harvested from wetlands and no fauna, especially
threatened fauna, should be hunted or poached from wetlands. Search and rescue plans for
fauna and flora must form part of any WUL application;

e Wetland protection, rehabilitation and monitoring measures must be incorporated into mine
closure plans as part of decommissioning and closure planning and related activities;

¢ No equipment including vehicles should be washed in streams, rivers and/or wetlands, and if
washing facilities are provided, these must be placed outside of the buffer zones applicable to
the wetlands and/or watercourses and designed so as not to impact the wetlands and streams,
in terms of both water quality and quantity/flow;

e No abstraction of water from wetlands, streams and rivers should be allowed, unless
specifically authorized in terms of the WUL,;

e Itis recommended that prior to any new mining activities taking place, suitable clean and dirty
water diversion/separation and storage facilities be put in place to deal with possible AMD and
prevent contamination of the wetlands, streams and rivers adjacent to and downstream of the
mining operation. Clean and dirty water areas must be separated and no contaminated water
should come into contact with clean water areas including wetlands, streams and rivers. Clean
water should ideally be conveyed in natural systems or where this is not possible, in
environmentally engineered or natural channels rather than cement lined canals, other hard
structures, pipes or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance;

e The likelihood of decant, whether from opencast or underground mining, as well as its
expected location, quantity and quality should be determined and measures put in place to
ensure that any such decant meets the resource quality objectives for the Olifants River
catchment. As a minimum, any discharge water should meet the catchment standards as
indicated in applicable Preliminary Reserves, EMP’s, WUL'’s and other relevant authorisations.
The risk to the receiving environment in terms of water quality, flow modification, erosion and
biological effects must be established and assessed and appropriate mitigation put in place to
deal with these;

o Where the water quality RQO’s and/or water quality discharge requirements are exceeded,
contaminated water will need to be treated. In this regard it is recommended that suitably
designed water treatment plants (which could be passive systems as and when the technology
allows) be established and that water levels within the mined out areas are actively managed
post-mining to ensure decant is prevented and no contaminated water is discharged into the
environment untreated. It is important to ensure financial and logistical capacity for long-term
maintenance of treatment or infrastructural requirements to protect wetland and river systems
from water quality impacts resulting from mine water contamination;

¢ No mine contaminated water should be allowed to enter wetlands and mechanisms must be
put in place to protect wetlands from any form of mine-related contamination;

e Flow supplementation from water treatment plants to affected wetlands is recommended in all
cases where there is an indirect loss of wetland functioning as a result of mining. This must
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be implemented according to a flow management plan which includes specific design and
wetland protection measures, a schedule for the releases as well as a provision for adaptive
management informed by monitoring;

e Where clean water is discharged into the environment from water treatment or from
infrastructure such as detention facilities, suitably designed and appropriate -erosion
protection measures should be put in place;

e Methods should be put in place to limit the amount of water entering mining voids which will
further reduce the risks of long-term decant into adjacent and downstream/affected wetlands;

¢ Should mitigation, via supplementation of the flows that will be lost in the affected wetlands,
be unachievable resulting in a residual impact associated with the decrease in the health or
PES of the wetland systems, measures must be put in place to offset the entire, or part of, the
net loss expected. This must take into account both wetland functional and ecosystem
conservation hectare equivalents;

¢ Similarly, where there is a residual impact associated with the direct loss of wetland systems,
measures must be put in place to offset the entire, or part of, the net loss expected. This
applies to mining-related as well as other developments. This can be achieved through a
Wetland Offset or Rehabilitation Strategy. This must include the rehabilitation, protection,
management and monitoring of remaining or other wetlands to achieve a suitable functional
hectare equivalent target and certain ecosystem conservation targets recommended by the
authorities. Wetland rehabilitation activities should be targeted to try to achieve a net gain in
functional hectare equivalents. The draft SANBI Wetland Offsetting Guidelines (SANBI and
DWS, 2014) or any updated revision of this approach/document should be used to guide the
process of offsetting;

¢ A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota (fauna
and flora) as well as diatoms and invertebrates where appropriate. Any such monitoring
strategy must be developed by a suitably qualified specialist and submitted to the DWS for
review and approval. The use of appropriate wetland assessment tools should form part of the
monitoring method for wetlands. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL;

e For pans affected by a proposed development, and particularly a mining development, it is
recommended that monitoring of pan water chemistry be conducted according to a specified
schedule and for certain key elements including, but not limited to: pH; Electrical Conductivity;
Total Dissolved Solids; Total Alkalinity as CaCO3; Sodium; Calcium; Magnesium; Sulphate;
Iron; Chloride; Potassium; Magnesium; Manganese; Aluminium; Phosphorous; Silica;
Ammonia; Nitrate; and Fluoride. An independent water laboratory should be used to conduct
the analyses and records should be maintained for inspection by the DWS. If there are any
signs of deterioration in water quality or contamination of any pan during monitoring, then the
Regional Office of the DWS must be informed together with an indication of the probable cause
and time span associated with the water quality problem. Mitigation measures will also need
to be indicated in order to remedy the situation in the case of water quality deterioration
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resulting from the development. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL;

e Similarly, for pans affected by a proposed development, and particularly a mining
development, it is recommended that Macroinvertebrates and diatoms should be monitored
according to a specified schedule. The monitoring must be conducted by a suitably qualified
specialist and the results of the monitoring (monitoring reports) must form part of the reporting
requirements in the WUL,;

e A groundwater monitoring programme should be established in order to monitor groundwater
quality and groundwater level changes up- and downstream of any proposed mining
project/operation. This must be designed to include both the shallow and deeper aquifer
systems separately, and include water quality and quantity according to a specified schedule.
For deeper aquifer systems, this should include as a minimum, the recording of daily pit
dewatering rates, and monthly sampling and analysis of major and trace elements of pumped
water. As part of this groundwater monitoring programme, changes of shallow groundwater
levels in wetlands (where groundwater effects may be expected as a result of the proposed
mining operation), must be monitored. The monitoring must be conducted by a suitably
gualified specialist and the results of the monitoring (monitoring reports) must form part of the
reporting requirements in the WUL;

e The monitoring of important biota may also be relevant to a particular development, especially
where endangered animal species occur in the wetlands. Records should be kept of sightings
in order to help establish whether or not the wetland management practices and rehabilitation
efforts are having a positive impact on these species and where appropriate, the local district
conservation officer should be contacted to obtain further information on monitoring of
important species;

o Where water quality impacts are expected in wetlands, water quality must be regularly
monitored according to an appropriate protocol that will need to be put in place based on a
regular schedule and for recommended variables. The monitoring plan must include a
provision for appropriate and timeous remedial interventions in the case of non-compliance.
The results of the monitoring (monitoring reports) must form part of the reporting requirements
in the WUL; and

e Water quality monitoring must be undertaken in accordance with the Water Quality Ecospecs
where these are available for a particular development application. Records should be
maintained for inspection by the DWS. If any measured value exceeds the RWQOs (95th
percentile) included in the Water Use Licence, then the Regional Office of the DWS shall be
informed together with an indication of the probable cause and time span of the exceedance.
Mitigation measures will also need to be indicated in order to remedy the situation in the case
of exceedance or non-compliance. The results of the monitoring (monitoring reports) must
form part of the reporting requirements in the WUL.

5.5 Olifants IUA 2 - Wilge River Catchment area

The Wilge River catchment includes the towns of Delmas and Bronkhorstspruit, with Ogies and
Cullinan located on the catchment boundaries. The headwaters of the Wilge River and the
Bronkhorstspruit fall within this catchment, with the catchment outlet located at the confluence of the
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Wilge River with the Olifants River. The Bronkhorstspruit Dam falls within this IUA.

This IUA is largely similar to the adjacent IUA 1 in terms of wetland types and habitats, though in
many cases somewhat less impacted, especially in terms of water quality. This is also reflected in the
classification of the Wilge River IUA as a Class 2 system.

Land use is dominated by extensive dryland cultivation and other agricultural activities. Irrigation
agriculture occurs in the vicinity of Delmas and along the Wilge and Bronkhorstspruit Rivers. The
lower reaches of the IUA are characterised by steeper, rocky terrain and is less suited to cultivation.
Natural grasslands occur in this area, as well as the Ezemvelo Nature Reserve.

Coal mining is an important component of the economy and occurs especially in the southern and
eastern reaches of the catchment, both as opencast and underground mining activities. Two coal-
fired power stations occur in the catchment - Kendal and Kusile. Water quality within this [JUA has not
been as impacted by mining activities as in the adjacent IUA 1, though the increase in mining activity
within the Wilge River catchment raises this as a future threat. Wetlands are considered to play an
important role in maintaining the water quality within this IUA.

As is the case with IUA 1, the Wilge River catchment supports extensive wetlands, which include all
of the hydro-geomorphic wetland types. The larger rivers and drainage lines are mostly associated
with broad floodplain or channelled valley bottom wetlands, with fewer unchannelled valley bottom
wetland systems remaining. Hillslope seepage wetlands occur throughout the landscape and are
especially widespread and extensive in areas characterised by sandy soils derived from Karoo
Sandstones. Pans typically occupy positions on the landscape crest and range from fresh to saline,
and temporary to near-permanent, depending on localised conditions.
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Figure 5: Map showing priority wetlands as well as priority catchments and associated FEPA wetlands withln Ollfants IUA 2
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The Wilge River plays an important role in diluting poor water quality from the Olifants River (IUA 1).
In order to maintain and improve the integrity and water quality of the Wilge River and other water
resources within this IUA, it is important that wetland systems that play a role in moderating water
quality and quantity be protected. As a consequence, a number of quaternary catchments that form
the headwaters to important river systems have also been selected as priority wetland catchments in
this IUA:

B20A
B20C
B20E
B20F
B20G

Priority wetlands within the catchment consist of 8 wetland systems, 7 of which were identified as
priority wetlands during the DWS (2014) study.

Priority wetlands and priority catchments are illustrated in Figure 5above, with further detail on

wetlands within the priority catchments provided inTable 2 below.
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Table 2: Summary of FEPA wetlands within the priority wetland catchments identified in Olifants IUA 2 indicating the type of system, range of PES and
EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem

(according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the system is identified as a
WETFEPA, and a brief description of any unique features associated with the wetland systems (where applicable).

NFEPA Wetland Identified q
Wetland Type PES EIS REC Vegetation Group Rl EL? SThSrt:erl;ened as a Notes flé'gtlgruees
and Threat Status y WETFEPA
B20A
. Mesic Highveld | Eastern Highveld
Oli_2.3 Unchannelled valley D (Mbona et
Delmas wetland bottom al., 2015) Moderate C E;_Ir_assland Group 4 - | Grassland — VU No
Unchannelled valley Eastern Highveld
Oli_2.4 bottom; C (Mbona et Mesic Highveld | Grassland — VU
Bronkhorstspruit Channelled valley al., 2015) High B Grassland Group 4 - | Soweto Highveld Yes
tributary bottom; " LT Grassland - VU
Hillslope seepage
Mesic  Highveld (s;;vsest; VU Highveld
Grassland Group 3 - .
LT Eastern Highveld
AB-C Specific to Specific to Mesic Highveld Grassland - VU
Pans/depression (Mbona et individual individual 9 Eastern Temperate Yes
Grassland Group 4 -
al, 2015) systems systems LT Freshwater Wetlands -
VU
Rand Highveld
Grassland - VU
. . Soweto Highveld
Mesic Highveld Grassland - VU
Grassland Group 3 - .
LT Eastern Highveld
AB-C Specific to Specific to . . Grassland - VU
Channelled Valley (Mbona et individual individual Mesic Highveld Eastern Temperate Yes
bottom Grassland Group 4 -
al, 2015) systems systems LT Freshwater Wetlands -
VU
Rand Highveld
Grassland - VU
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. . Soweto Highveld
Mesic Highveld Grassland - VU
Grassland Group 3 - .
LT Eastern Highveld
Hillslone seepade AB-C Specific to Specific to Mesic Highveld Grassland - VU
b pag (Mbona et individual individual 9 Eastern Temperate Yes
wetlands Grassland Group 4 -
al, 2015) systems systems LT Freshwater Wetlands -
VU
Rand Highveld
Grassland - VU
. . Soweto Highveld
Mesic Highveld Grassland - VU
Grassland Group 3 - .
LT Eastern Highveld
Specific to Specific to . : Grassland - VU
Floodplain AJB (Mbona individual individual | Mesic  Highveld | e g0 Temperate Yes
et al, 2015) Grassland Group 4 -
systems systems Freshwater Wetlands -
LT VU
Rand Highveld
Grassland - VU
B20B
oli 2.2 Moderate to Mesic Highveld
Koﬁiés ruit Unchannelled valley A/B (Mbona High (B2 AB Grassland Group 4 - | Rand Highveld No
: P bottom etal., 2015) | Olifants PESEIS LT Grassland - VU
tributary 2011)
B20C
. . Mesic Highveld . .
Oli_2.1 Pan/depression; C (Mbona et ) ~ | Blesbokspruit Highveld
Elandsvlei pans Hillslope seepage al., 2015) High B (LBTrassIand Group 4 Grassland - CR Yes
Rand Highveld
Grassland - VU
A/Bto C Specific to Specificto | Mesic Highveld Eastern Highveld
. o TR Grassland - VU
Pans/depression (Mbona et individual individual | Grassland Group 4 - . Yes
al, 2015) systems systems LT Bronkhorstspruit
' Highveld Grassland - EN
Blesbokspruit  Highveld
Grassland - CR
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Rand Highveld
Grassland - VU
o o . . Eastern Highveld
Channelled valley A/BtoC spe_c!flc to spe_c!flc to | Mesic Highveld Grassland - VU
b (Mbona et individual individual | Grassland Group 4 - . Yes
ottom al, 2015) systems systems LT Bronkhorstspruit
' Y Y Highveld Grassland - EN
Blesbokspruit  Highveld
Grassland - CR
Rand Highveld
Grassland - VU
- - . . Eastern Highveld
. A/Bto C Specific to Specificto | Mesic Highveld
Hillslope seepage (Mbona et individual individual | Grassland Group 4 - Grassland - VU Yes
wetlands al, 2015) svstems svstems LT Bronkhorstspruit
' Y Y Highveld Grassland - EN
Blesbokspruit  Highveld
Grassland - CR
Rand Highveld
Grassland - VU
ABtoC Specific to Specificto | Mesic Highveld Eastern Highveld
. AL P Grassland - VU
Floodplain (Mbona et individual individual | Grassland Group 4 - Bronkhorstspruit Yes
al, 2015) systems systems LT Highveld Grassland - EN
Blesbokspruit  Highveld
Grassland - CR
B20E
Rand Highveld
oli 25 Floodplain; A/Bto C Moderate to Mesic Highveld | Grassland - VU
Wirétributar Channelled valley (Mbona et Hiah B/C Grassland Group 4 - | Eastern Highveld Partially
9 y bottom al., 2015) g LT Grassland - VU
Oli_2.8 D (Mbona et High (B2 Mesic Highveld | Rand Highveld
Upper Wilge River | Floodplain al., 2015) Olifants PESEIS C Grassland Group 4 - | Grassland - VU Yes
floodplain " 2011) LT
Draft 38

2016

July




Determination, Review and Implementation of the Reserve in the Olifants/Letaba System

Wetlands Component Report

LT

Freshwater Wetlands -
VU

Soweto Highveld
S Grassland - VU
e e o | Easem " gnved
A/B-D Specific to Specific to LT P Grassland - VU Some of
Pans/depression (Mbona et individual individual Mesic Highveld Rand Highveld them
al, 2015) systems systems Grassland Group 4 (é;e;fesrlﬁnd - V¥emperate
-LT Freshwater Wetlands -
VU
Soweto Highveld
. . Grassland - VU
e e | Easem g
A/B-D Specific to Specific to Grassland - VU
bcg\ti;\r:ened Valley (Mbona et individual individual | of | Rand Highveld S‘t’rr]‘;i]"f
al, 2015) systems systems 9 Grassland - VU
Grassland Group 4 - | £ o Temperate
LT Freshwater Wetlands -
VU
Soweto Highveld
. . Grassland - VU
e g i | Eastom  Highvel
Hillslone seepage A/B-D Specific to Specific to LT P Grassland - VU Some of
Weﬂan%s Pag (Mbona et individual individual | & o Hiahverd | Rand Highveld thom
al, 2015) systems systems 9 Grassland - VU
I(_BTrassIand Group 4 - | Eastern Temperate
Freshwater Wetlands -
VU
Soweto Highveld
. . Grassland - VU
Mesic Highveld :
Eastern Highveld
A/B-D Specific to Specific to (LBTrassIand Group 3 - Grassland - VU Some of
Floodplain (Mbona et individual individual Mesic Highveld Rand Highveld them
al, 2015) systems systems Grassland Group 4 - E;ifesrlﬁnd - Vgemperate

B20F
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Low - High High
B (Enviro_con) o . . Eastern Highveld
Channelled valley AB-C from (DWS, Spe_c!flc to | Mesic Highveld Grassland - VU
b (Mbona et individual | Grassland Group 4 - . Yes
ottom al, 2015) 2014a systems LT Rand Highveld
' supporting GIS Y Grassland - VU
data)
Moderate - High Eastern Highveld
High Grassland - VU
A/B (Mbona (Enviro_con) Specificto | Mesic Highveld | Rand Highveld
Pans/depression et al, 2015) from (DWS, individual | Grassland Group 4 - | Grassland - VU Yes
' 2014a systems LT Eastern Temperate
supporting GIS Freshwater Wetlands -
data) VU
High High
(Enviro_con) - . . Eastern Highveld
Floodplain A/B (Mbona from (DWS, ?r?(i\s:gfj;cl) g?z:slgland G|-r|cl>guhr:/i|0-l Grassland - VU . Yes
et al, 2015) 2014a systems LT Rand Highveld
supporting GIS Y Grassland - VU
data)
Low - High High
Enviro_con) - . . Eastern Highveld
. A/B-C ( = Specificto | Mesic Highveld
Hillslope seepage (Mbona et from (DWS, individual | Grassland Group 4 - Grassland - VU . Yes
wetlands al, 2015) 2014a svstems LT Rand Highveld
' supporting GIS Y Grassland - VU
data)
B20G
. Mesic Highveld | Rand Highveld
Oli_2.6 Unchannelled valley D (Mbona et . ) )
Zaalklap wetland bottom al., 2015) High C E_Ir_assland Group 4 Grassland - VU Yes
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gggélgomspruit/ LJnchar.meIIed valley D (Mbona et Mﬂ(ijger:ezgezto Mesic Highveld | Rand Highveld
Saalklapspruit ottom; Channelled al., 2015) Olifants PESEIS C Grassland Group 4 - | Grassland - VU Yes
psp )
valley bottom LT
wetland 2011)
Eastern Highveld
Grassland - VU
D (Mbona et Specific to Specificto | Mesic Highveld | Rand Highveld
Floodplain al, 2015) individual individual | Grassland Group 4 - | Grassland - VU
' systems systems LT Eastern Temperate
Freshwater Wetlands -
VU
Eastern Highveld
Grassland - VU
A/B -D Specific to Specificto | Mesic Highveld Rand Highveld
Hillslope seepage (Mbona et individual individual Grassland Group 4 - | Grassland - VU Yes
al, 2015) systems systems LT Eastern Temperate
Freshwater Wetlands -
VU
Eastern Highveld
Grassland - VU
Specific to Specific to | Mesic Highveld | Rand Highveld
tJnchanneIled valley Not individual individual | Grassland Group 4 - | Grassland - VU Yes
ottom available
systems systems LT Eastern Temperate
Freshwater Wetlands -
VU
Eastern Highveld
Grassland - VU
Channelled valley A/B - E Spe_c!fic to Spe_c!fic to | Mesic Highveld | Rand Highveld
bottom (Mbona et individual individual | Grassland Group 4 - | Grassland - VU Yes
al, 2015) systems systems LT Eastern Temperate
Freshwater Wetlands -
VU
Eastern Highveld
Grassland - VU
AB-C Specific to Specificto | Mesic Highveld | Rand Highveld
Pans/depression (Mbona et individual individual | Grassland Group 4 - | Grassland - VU Yes
al, 2015) systems systems LT Eastern Temperate
Freshwater Wetlands -
VU
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5.5.1 Changes that may be expected based on general (quaternary catchment-related) or
specific (wetland-related) scenarios

Inherent in trying to assess the possible effects of different water use scenarios on wetlands is
understanding the underlying drivers of the different wetland types that occur. For example, wetlands
such as hillslope seepage systems that are maintained by interflow can be expected to respond
separately to water use scenarios that may affect the river in the same catchment. Wetlands
maintained by regional groundwater would also less likely be affected by surface water use scenarios,
but certainly would be affected by future groundwater use scenarios. Floodplains and channelled
valley bottom wetlands will be more affected by changes to high flows or floods in most cases, but
under certain circumstances elevated baseflows too may have an effect through causing channel
erosion which reduces the frequency of bank overtopping and hence leaving the floodplain drier for
longer. These are some the factors that were considered in trying to understand how the future water
use scenarios might affect the priority wetland systems identified.

For pans, impact scenarios are not generally related to changes in flow in the rivers. Flow related
changes to these systems generally occur as a result of changes in hydrology from catchment-related
(indirect impacts), or direct impacts such as opencast mining, and in some cases agricultural activities.
In some cases underground mining may also impact on pans as a result of, for example, the loss of
water to underground workings, subsidence and changes in soil saturation. Water quality impacts as
a result of mining and agriculture and even intentional discharge into pans potentially pose a high risk
to these systems in the long term. Maintaining water quality is a critical aspect in pans as this
determines pan geochemistry which in turn drives the biodiversity aspects. Strict compliance
monitoring will be required to ensure that the REC is achieved in the case of individual mining and
other development assessments and applications.

For hillslope seepage wetlands, impact scenarios are also not related to changes in flow in rivers.
Non-flow related impacts such as developments within and adjacent to these systems poses a risk to
remaining systems. Direct transformation of wetland habitat and resultant loss of wetland biota can
occur due to cultivation, overgrazing, conversion to planted pastures and invasion by alien vegetation.
Flow related impacts occur as a result of changes to hydrology due to changes in landuse within the
catchment, typically opencast coal mining, agricultural activities and increases in hardened surfaces
within the catchment (including urbanisation). Interruption and interception of interflow within the
catchment resulting from mining activities or other excavations pose the main flow related threat to
the remaining systems in the long-term. Alien vegetation poses a further impact to flow due to increase
water utilisation.

For valley bottom and floodplain wetlands, impact scenarios are related to both changes in flow in
rivers and non-flow related changes. Flow related changes to these systems can occur as a result of
changes in hydrology from catchment-related (indirect impacts), or direct impacts such as opencast
mining, but can also occur as a result of abstraction and flow impoundment, which can decrease
flows, or discharges that could lead to increased flow. Non-flow related impacts can be derived from
amongst others overgrazing and changes to wetland habitat and biota, roads and other linear
infrastructure crossings concentrating flows, incision of the channel and decreased bank-overtopping,
sedimentation, alien vegetation and changes in water quality.
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5.5.2

Recommended Protection, Management and Monitoring Requirements for Priority
Catchments

Impacts on wetlands due to the construction of infrastructure or mining-related activities such as
opencast pits, shafts, pipelines, powerlines, roads, overland conveyors, dams and their servitudes
should be managed and strictly controlled to minimize damage to the wetlands and therefore to their
functioning. All WUL applications related to the above should clearly demonstrate application of the
mitigation hierarchy (DEA et al., 2013). Where impacts on wetlands occur, whether direct or indirect,
mitigation must be implemented to minimise the effects on wetland functioning. Mitigation
requirements must consider the following:

Development footprints must be fenced off from wetlands;

Suitable hydrological and ecological buffer zones around wetlands should be determined and
implemented,;

Operations, including the crossing of wetlands by vehicles, and storage of equipment in
wetlands, are to be prevented as far as possible. Where crossings of wetlands are necessary
or unavoidable, suitable mitigations measures must be put in place to protect the wetlands;
Stormwater management plans must be developed and implemented prior to all phases of
mining operations. These must include measures to prevent erosion and siltation of wetlands
as well as slope, bank, channel, and/or drainage stabilization measures to reinstate the pre-
development hydrology (including both surface and sub-surface hydrology). Stormwater
should ideally be conveyed in environmentally engineered or natural channels rather than
cement lined canals or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance. The stormwater management plan must be submitted to the DWS for approval
prior to the commencement of any activities on site;

In order to reduce the potential impacts associated with the introduction of contaminants,
dissolved or suspended, in the runoff from infrastructure areas and construction sites, no
runoff should be introduced into wetlands directly. Introduction into dryland areas is preferred
and management measures must be put in place to protect wetlands from such runoff;
Potential contaminants associated with mining or other developments must be stored and
managed in such a way as to prevent spills and leaks. Management plans to prevent and deal
with, contain and/or clean up spills, must form part of any WUL application;

Where applicable, disturbed areas (i.e. for those areas that will not form part of the
development operational footprint but which will be disturbed as part of the construction
activities) should be rehabilitated using site-appropriate measures, specific to the region and
type of wetland system affected. A rehabilitation plan must be drawn up for this purpose and
a suitably qualified specialist should oversee this process;

An alien vegetation management plan must be developed and implemented covering all
phases of the mining project or development;

Where conveyors, pipelines, culverts, roads, powerlines, drains or any other infrastructure or
servitude crosses or impacts a wetland, Method Statements must be developed indicating how
impacts during the construction and operational period will be minimised and managed. This
must include recommendations for dealing with and rehabilitating all compacted areas or
areas where flow has been diverted, concentrated or drained. Method Statements must
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include construction and rehabilitation management and monitoring plans;

Seasonality must be considered as part of the construction phase of any development,
whether mining or other, in order to minimise the risk to the hydrology of the wetland systems
as well as to prevent excessive sediment and debris being washed into wetland areas;

No threatened flora should be collected or harvested from wetlands and no fauna, especially
threatened fauna, should be hunted or poached from wetlands. Search and rescue plans for
fauna and flora must form part of any WUL application;

Wetland protection, rehabilitation and monitoring measures must be incorporated into mine
closure plans as part of decommissioning and closure planning and related activities;

No equipment including vehicles should be washed in streams, rivers and/or wetlands, and if
washing facilities are provided, these must be placed outside of the buffer zones applicable to
the wetlands and/or watercourses and designed so as not to impact the wetlands and streams,
in terms of both water quality and quantity/flow;

No abstraction of water from wetlands, streams and rivers should be allowed, unless
specifically authorized in terms of the WUL,;

It is recommended that prior to any new mining activities taking place, suitable clean and dirty
water diversion/separation and storage facilities be put in place to deal with possible AMD and
prevent contamination of the wetlands, streams and rivers adjacent to and downstream of the
mining operation. Clean and dirty water areas must be separated and no contaminated water
should come into contact with clean water areas including wetlands, streams and rivers. Clean
water should ideally be conveyed in natural systems or where this is not possible, in
environmentally engineered or natural channels rather than cement lined canals, other hard
structures, pipes or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance;

The likelihood of decant, whether from opencast or underground mining, as well as its
expected location, quantity and quality should be determined and measures put in place to
ensure that any such decant meets the resource quality objectives for the Wilge River
catchment. As a minimum, any discharge water should meet the catchment standards as
indicated in applicable Preliminary Reserves, EMP’s, WUL'’s and other relevant authorisations.
The risk to the receiving environment in terms of water quality, flow maodification, erosion and
biological effects must be established and assessed and appropriate mitigation put in place to
deal with these;

Where the water quality RQO’s and/or water quality discharge requirements are exceeded,
contaminated water will need to be treated. In this regard it is recommended that suitably
designed water treatment plants (which could be passive systems as and when the technology
allows) be established and that water levels within the mined out areas are actively managed
post-mining to ensure decant is prevented and no contaminated water is discharged into the
environment untreated. It is important to ensure financial and logistical capacity for long-term
maintenance of treatment or infrastructural requirements to protect wetland and river systems
from water quality impacts resulting from mine water contamination;

No mine contaminated water should be allowed to enter wetlands and mechanisms must be
put in place to protect wetlands from any form of mine-related contamination;
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Flow supplementation from water treatment plants to affected wetlands is recommended in alll
cases where there is an indirect loss of wetland functioning as a result of mining. This must
be implemented according to a flow management plan which includes specific design and
wetland protection measures, a schedule for the releases as well as a provision for adaptive
management informed by monitoring;

Where clean water is discharged into the environment from water treatment or from
infrastructure such as detention facilities, suitably designed and appropriate -erosion
protection measures should be put in place;

Methods should be put in place to limit the amount of water entering mining voids which will
further reduce the risks of long-term decant into adjacent and downstream/affected wetlands;
Should mitigation, via supplementation of the flows that will be lost in the affected wetlands,
be unachievable resulting in a residual impact associated with the decrease in the health or
PES of the wetland systems, measures must be put in place to offset the entire, or part of, the
net loss expected. This must take into account both wetland functional and ecosystem
conservation hectare equivalents;

Similarly, where there is a residual impact associated with the direct loss of wetland systems,
measures must be put in place to offset the entire, or part of, the net loss expected. This
applies to mining-related as well as other developments. This can be achieved through a
Wetland Offset or Rehabilitation Strategy. This must include the rehabilitation, protection,
management and monitoring of remaining or other wetlands to achieve a suitable functional
hectare equivalent target and certain ecosystem conservation targets recommended by the
authorities. Wetland rehabilitation activities should be targeted to try to achieve a net gain in
functional hectare equivalents.

The draft SANBI Wetland Offsetting Guidelines (SANBI and DWS, 2014) or any updated
revision of this approach/document should be used to guide the process of offsetting;

A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota (fauna
and flora) as well as diatoms and invertebrates where appropriate. Any such monitoring
strategy must be developed by a suitably qualified specialist and submitted to the DWS for
review and approval. The use of appropriate wetland assessment tools should form part of the
monitoring method for wetlands. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL;

For pans affected by a proposed development, and particularly a mining development, it is
recommended that monitoring of pan water chemistry be conducted according to a specified
schedule and for certain key elements including, but not limited to: pH; Electrical Conductivity;
Total Dissolved Solids; Total Alkalinity as CaCO3; Sodium; Calcium; Magnesium; Sulphate;
Iron; Chloride; Potassium; Magnesium; Manganese; Aluminium; Phosphorous; Silica;
Ammonia; Nitrate; and Fluoride. An independent water laboratory should be used to conduct
the analyses and records should be maintained for inspection by the DWS. If there are any
signs of deterioration in water quality or contamination of any pan during monitoring, then the
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Regional Office of the DWS must be informed together with an indication of the probable cause
and time span associated with the water quality problem. Mitigation measures will also need
to be indicated in order to remedy the situation in the case of water quality deterioration
resulting from the development. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL,;

Similarly, for pans affected by a proposed development, and particularly a mining
development, it is recommended that Macroinvertebrates and diatoms should be monitored
according to a specified schedule. The monitoring must be conducted by a suitably qualified
specialist and the results of the monitoring (monitoring reports) must form part of the reporting
requirements in the WUL,;

A groundwater monitoring programme should be established in order to monitor groundwater
quality and groundwater level changes up- and downstream of any proposed mining
project/operation. This must be designed to include both the shallow and deeper aquifer
systems separately, and include water quality and quantity according to a specified schedule.
For deeper aquifer systems, this should include as a minimum, the recording of daily pit
dewatering rates, and monthly sampling and analysis of major and trace elements of pumped
water. As part of this groundwater monitoring programme, changes of shallow groundwater
levels in wetlands (where groundwater effects may be expected as a result of the proposed
mining operation), must be monitored. The monitoring must be conducted by a suitably
qualified specialist and the results of the monitoring (monitoring reports) must form part of the
reporting requirements in the WUL;

The monitoring of important biota may also be relevant to a particular development, especially
where endangered animal species occur in the wetlands. Records should be kept of sightings
in order to help establish whether or not the wetland management practices and rehabilitation
efforts are having a positive impact on these species and where appropriate, the local district
conservation officer should be contacted to obtain further information on monitoring of
important species;

Where water quality impacts are expected in wetlands, water quality must be regularly
monitored according to an appropriate protocol that will need to be put in place based on a
regular schedule and for recommended variables. The monitoring plan must include a
provision for appropriate and timeous remedial interventions in the case of non-compliance.
The results of the monitoring (monitoring reports) must form part of the reporting requirements
in the WUL; and

Water quality monitoring must be undertaken in accordance with the Water Quality Ecospecs
where these are available for a particular development application. Records should be
maintained for inspection by the DWS. If any measured value exceeds the RWQOs (95th
percentile) included in the Water Use Licence, then the Regional Office of the DWS shall be
informed together with an indication of the probable cause and time span of the exceedance.
Mitigation measures will also need to be indicated in order to remedy the situation in the case
of exceedance or non-compliance. The results of the monitoring (monitoring reports) must
form part of the reporting requirements in the WUL.
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5.6 Olifants IUA 3 - Selons River area including Loskop Dam

IUA 3, which includes the Loskop Dam and associated protected area, incorporates the Olifants River
from its confluence with the Wilge River to just below Loskop Dam. It includes the Selons and Kruis
Rivers, and a section of the Klein-Olifants. The largest town is a section of Mhluzi that falls within this
IUA. The remainder of the IUA is largely rural in nature. As a consequence the agricultural sector is
an important component of the economy.

The western and north eastern areas of the IUA are characterised by hilly, undulating terrain with
incised valleys and a dense drainage system of rivers and streams. Land use consists of extensive
areas of natural vegetation used for grazing and un-proclaimed, private nature reserves and game
farms. Cultivation is limited to the broader valley bottom wetlands and is generally irrigated. Fewer
wetlands occur in this area as the steeper slopes encourage surface runoff rather than water retention
and wetland formation.

The southern and eastern parts of the IUA are more typical of the Mpumalanga Highveld and support
extensive wetland habitat, much as is the case in I[UA’s 1 and 2 described above. Wetlands include
extensive hillslope seepage wetlands, valley bottom wetlands and some pans. These wetlands occur
in a landscape dominated by agricultural activities, mostly dryland cultivation. Mining activity is limited,
though some coal mining occurs along the southern boundary of the IUA.

Priority wetlands within the IUA are all located within quaternary catchment B12E (Figure 6 and Table
3) and includes one wetland cluster selected as a priority wetland due to its classification as a FEPA
and it being considered a representative example of wetland habitats in the area (DWS, 2014). This
gquaternary catchment has also been selected as a priority wetland catchment.
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Table 3: Summary of priority wetlands and FEPA wetlands within the priority wetland catchments identified in Olifants IUA 3 indicating the type of system,
range of PES and EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part of a
Threatened Ecosystem (according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the system

is identified as a WETFEPA, and a brief description of any unique features associated with the wetland systems.

NFEPA Wetland Identified q
Wetland Type PES EIS REC Vegetation Group L ELEJZ&Z?;ened as a Notes fggtlgruees
and Threat Status Y WETFEPA
B12E
Unchannelled valley .
Oli_3.1 bottom; A/BtoC Mesic Highveld E{?/ng Highveld Grassland
Klein-Olifants Channelled valley (Mbona et High (desktop) B Grassland Group 4 - ) B Yes
Tributary bottom; al., 2015) LT \L/%Sk"p Mountainlands
Hillslope seepage
Specific to Specific to Mesic Highveld Rand Highveld Grassland
. C (Mbona et IR o —VU
Floodplain al, 2015) individual individual Grassland Group 4 - Loskon Mountainlands - Yes
' systems systems LT VU P
Channelled valley AB-C Specific to Specific to Mesic Highveld Ea?/nljj Highveld Grassland
bottom (Mbona et individual individual Grassland Group 4 - Loskop Mountainlands - Yes
al, 2015) systems systems LT VU
AB-D Specific to Specific to Mesic Highveld ??/ndj Highveld Grassland
Hillslope seepage (Mbona et individual individual Grassland Group 4 - Loskon Mountainlands - Yes
al, 2015) systems systems LT VU P
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Figure 6: Map showing priority wetlands as well as priority catchments and associated FEPA wetlands within Olifants IUA 3
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5.6.1 Changes that may be expected based on general (Quaternary catchment-related) or
specific (wetland-related) scenarios

The selected priority wetlands are located within a mostly agriclutural setting. Existing impacts are
likely to persist. Developments within and adjacent to these systems pose a risk to remaining systems.
Direct transformation of wetland habitat and resultant loss of wetland biota can occur due to
cultivation, overgrazing, conversion to planted pastures and invasion by alien vegetation. Flow related
impacts occur as a result of impoundments and abstraction, as well as changes to hydrology due to
changes in landuse within the catchment, typically agricultural activities and increases in hardened
surfaces within the catchment (including urbanisation).

5.6.2 Recommended Protection, Management and Monitoring Requirements for Priority
Catchments
The wetland FEPA'’s need to be validated to confirm their PES, EIS and REC. Any development
applications in these areas need to take cognisance of the presence and importance of these
wetlands. Such development applications will need to be accompanied by detailed baseline wetland
assessment reports that include the determination of the PES, EIS and REC of the affected wetlands,
as well as an impact assessment that clearly demonstrates application of the mitigation hierarchy
(DEA et al., 2013). The presence of important faunal and floral species in a number of wetlands in the
area (e.g. cranes) also requires that these aspects be addressed in any development application.

For validated FEPA wetlands that do not meet the Recommended Ecological Category (REC)/Target
Ecological Category (TEC), and where appropriate, the Best Attainable State (BAS), it is
recommended that rehabilitation plans are developed and implemented in consultation with an
appropriate implementer such as Working for Wetlands.

For mining applications within this priority catchment, the protection manegement and monitoring
requirements as detailed for Olifants IUA’s 1 and 2 should be applied.

57 Olifants IUA 4 - Elands River Catchment area

IUA 4 includes the Elands, Kameel and Mkhombo Rivers. Important settlements include Cullinan in
the south and KwaMahlanga in the central regions. Both the Rust de Winter and Mkhombo dams fall
within this IUA. Landuse is dominated by agricultural activities, which include commercial agriculture
in the south and northwest and subsistence and small-scale commercial agriculture in the central
regions around KwaMhlanga. Significant areas of irrigation occur in the northwest of the IUA on the
Springbok Flats around Settlers.

Wetland data for the IUA is limited, and only few wetlands are mapped. Mapped wetlands in the Nel
et al. (2011) database for the area consist mostly of small, artificial farm dams. The most significant
wetlands of the IUA occur in quaternary catchment B31A and consist of valley bottom wetlands and
associated seepage wetlands located in an agricultural setting. The Elands Tributary Wetland was
selected as a priority wetland due to its role in biodiversity support, specifically crane conservation
(DWS, 2014). A number of FEPA wetlands occur in the same quaternary catchment, B31A. Priority
wetlands are illustrated in Figure 7 and further detailed in Table 4.
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Table 4: Summary of priority wetlands identified in Olifants IUA 4 indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List
of Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any

unigque features associated with the wetland systems

NFEPA Wetland Part of a e .
Wetland Type PES EIS REC Vegetation Group and Threatened ez 2 Notes Uil
a WETFEPA features
Threat Status Ecosystem
B31A
Oli_4.1 Channelled valley C (Nel et al Central Bushveld Group 3 —
Elands tributary bottom; 2015) " High (desktop) B/C EN No No
wetland Hillslope seepage
Central Bushveld Group 3 —
Specific to Specific to EN .
Channelled valley Not available individual individual Mesic Highveld Grassland Rand Highveld Yes
bottom Grassland - VU
systems systems group
3-LT
Central Bushveld Group 3 —
Specific to Specific to EN Rand Highveld
Hillslope seepage | Not available individual individual Mesic Highveld Grassland 9 Yes
Grassland - VU
systems systems group
3-LT
Specific to Specific to Mesic Highveld Grassland .
Pan/Depression Not available individual individual group Rand Highveld Yes
Grassland - VU
systems systems 3-LT
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57.1 Changes that may be expected based on general (Quaternary catchment-related) or
specific (wetland-related) scenarios

The selected priority wetlands are located within a mostly agricultural setting, though numerous
extensive rural townships occur. Existing impacts are likely to persist. Developments within and
adjacent to these systems pose a risk to remaining systems. Direct transformation of wetland habitat
and resultant loss of wetland biota can occur due to cultivation, overgrazing, conversion to planted
pastures and invasion by alien vegetation. Flow related impacts occur as a result of impoundments
and abstraction, as well as changes to hydrology due to changes in landuse within the catchment,
typically agricultural activities and increases in hardened surfaces within the catchment (including
urbanisation). The systems are expected to continue to deteriorate unless rehabilitation and
management interventions are implemented. Stormwater management and waste water
management is also likely to require attention in the future as the peri-urban and urban development
expands around these systems.

5.8 OLIFANTS IUA 5 & 7: MIDDLE OLIFANTS CATCHMENT AREA

Wetland data for both these IUA’s is limited and only few wetlands are mapped. Within the east of
IUA 5 and across the boundary into IUA 7 a number of quaternary catchments are underlain by granite
lithology; B51A, B51B, B51C and B51H. Extensive wetlands were identified and mapped as part of
this study within these catchments. Soils in this area are generally coarse-grained, sandy and shallow
within a gently undulating topography; attributes which are conducive to the formation of valley bottom
and seepage wetland systems. Unchannelled valley bottom wetlands in these areas are mostly
dominated by temporary and seasonal wetland zones, and driven predominantly by subsurface
seepage of water through the shallow, sandy catchment soils. Channelled valley bottom wetlands
generally incorporate a central channel with adjacent seepage zones on either side, mostly consisting
of temporary wetland with a patchy mosaic of seasonal wetland. These are driven predominantly by
longitudinal and lateral surface flow and lateral subsurface seepage. These wetlands form the upper
reaches of tributaries to the Olifants and include the Motsephiri, Puleng, Ga-Makatle, Makotswane,
Motseleope, Madibjaneng, Motsemohlaba and Ngwaritsi Rivers. Given the water quantity and quality
concerns experienced within the Olifants River along it reach within [UA 5 and IUA 7, water inputs
from these tributaries can play a vital role in improving the water resource along the Olifants River.
For this reason the wetlands feeding these tributaries were selected as priority wetlands.

Subsistence agriculture and small-scale commercial agriculture have impacted significantly on these
wetlands through direct transformation of habitat.

Livestock trampling and the associated onset of erosion was also observed. Stormwater inputs from
the numerous villages in the area are likely to have impacted on water quality, and have also
increased the velocity and erosive energy of flows entering wetlands.

This impact will likely become even more severe into the future as hardened surface within these rural
villages increase. The ability of these wetlands to improve and maintain water quality is therefore also
considered important.

Of special significance was also the observation of small peat deposits associated with springs within
at least one of the hillslope seepage wetlands near Phokwane (Figure 8). Peat wetlands had not
previously been known to occur within this area.
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In terms of biodiversity support, these wetlands were found to support the Giant Bullfrog
(Pyxicephalus adspersus) (Figure 8) and a number of unidentified orchid species.

Identified priority wetlands and priority wetland catchments are illustrated in Figure 9 and further
detailed in Table 5.

46 &j = }L‘ /' \% J‘.r‘/.v; SNy / \-"'-'l Y e
Figure 8: Photographs of wetlands in the area. Clockwise from top left: Spring that has formed a small peat
dome within a hillslope seepage wetland; view across hillslope seepage wetland with granite dome
in background; livestock grazing and trampling in wetlands is a significant impact; Giant Bullfrog

observed in one of the wetlands
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Table 5: Summary of priority wetlands and wetlands within the priority wetland catchments identified in Olifants IUA 5 and 7 indicating the type of system,

range of PES and EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part of a
Threatened Ecosystem (according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the system
is identified as a WETFEPA, and a brief description of any unique features associated with the wetland systems.

NFEPA
V\éveetlgzgn Part of a Identified
Wetland Type PES EIS REC G 9 Threatened as a Notes Unique features
roupand | poocvsiem | WETFEPA
Threat y
Status
B51A
Moderate to
) Very High High
AB - E (Enviro_con) Specific to | Central Rand
Channelled (Nel, f S individual hveld Highveld
Valley bottom et.al rom (DWS, individual - Bushve Grassland - No
SN 2014a systems Group 3-EN
2011) , VU
supporting GIS
data)
Moderate to
Very High High
A/B - E . " Rand
(Enviro_con) Specific to | Central .
Unchannelled | (Nel, from OWS, | individual | Bushveld Highveld No
VB et.al., Grassland -
2014a systems Group 3—-EN
2011) . VU
supporting GIS
data)
Moderate to
AB-E Very High High Rand Large stands of Orchids
Hillslope (Enviro_con) Specific to | Central . and high densities of
(Nel, S Highveld . i
seepage from (DWS, individual | Bushveld No unique species were
et.al., Grassland - A
wetlands 2011) 2014a systems | Group 3—EN VU recorded in some
supporting GIS seepage wetlands.
data)
B51B
Moderate to
) Very High High
AB -E (Enviro_con) Specific to | Central R_amd
Channelled (Nel, PN Highveld
valley bottom etal from (DWS, individual | Bushveld Grassland - No
Y SN 2014a systems Group 3—-EN
2011) , VU
supporting GIS
data)
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Figure 9: Map showing priority wetlands as well as priority catchments and associated FEPA wetlands within Olifants IUA's 5 and 7
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5.8.1 Changes that may be expected based on general (Quaternary catchment-related) or
specific (wetland-related) scenarios

The systems are all degraded to a greater or lesser degree as a result of cultivation in and adjacent
to the wetlands and overgrazing. The systems are expected to continue to deteriorate unless
rehabilitation and management interventions are implemented. Stormwater management and waste
water management is also likely to require attention in the future as the peri-urban and urban
development expands around these systems. The peats associated with these systems appear to be
related to local artesian springs which provide essential stream flow regulation functions in the
catchment.

5.8.2 Recommended Protection, Management and Monitoring Requirements

For any application the wetlands will need to be assessed to confirm their PES, EIS and REC. Any
development applications in these areas need to take cognisance of the presence and importance of
these wetlands. Such development applications will need to be accompanied by detailed baseline
wetland assessment reports that include the determination of the PES, EIS and REC of the affected
wetlands, as well as an impact assessment that clearly demonstrates application of the mitigation
hierarchy (DEA et al., 2013).

For wetlands that do not meet the Recommended Ecological Category (REC)/Target Ecological
Category (TEC), and where appropriate, the Best Attainable State (BAS), it is recommended that
rehabilitation plans are developed and implemented in consultation with an appropriate implementer
such as Working for Wetlands, in consultation/collaboration with the local community. The plans
should address the cultivation, erosion/headcutting and overgrazing in these systems and make
provision, not only for structural interventions, but also the development of a grazing and cultivation
management plan for the systems and their catchments. Targeted wetland management actions and
rehabilitation interventions should be implemented to safeguard and improve the wetland structure
and functioning and associated peat and artesian springs.

5.9 Olifants IUA 6 - Steelpoort River Catchment

IUA 6 includes the entire catchment of the Steelpoort River from its headwaters in the south to its
confluence with the Olifants mainstem in the north. Towns inlcude Belfast in the south, Stoffberg in
the west and Steelpoort in the north. The recently completed De Hoop Dam falls within this catchment.

Landuse within the catchment is varied and ranges from forestry and coal mining around Belfast,
through dryland cultivation and livestock grazing to extensive platinum mining in the north around
Steelpoort.

Extensive wetlands occur within the southern portion of the IUA in quatenaries B41A, B41B and B41F.
This includes the wetlands along the Steenkampsberg Plateau, an important wetland area including
numerous peat wetlands, one of which is the Verloren Valei Nature Reserve Ramsar Site (Ramsar
Site No. 1110).

The Verloren Valei Nature Reserve falls on the eastern boundary of IUA 6 and extends into the
adjacent Inkomati River catchment. The large Lakenvlei wetland system, which is located just north
of Belfast and contains extensive peat deposits, also falls within this IUA.

According to DWS (2014), the Lakenvlei wetland complex is one of the largest, pristine peatland
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wetland systems in Mpumalanga and supports important populations of threatened bird species,
including the Grey Crowned Crane (EN), Wattled Crane (CR) and White-winged Flufftail (CR). Some
rehabilitation has taken place on sections of the wetland. It is also a major supplier of high quality
water. A number of mining applications in the area pose a future threat to this wetland system.

Very few wetlands are mapped within the northern half of the IUA. The drier climate and generally
steeper terrain is less favourable for the formation of wetlands. Wetlands do however occur, generally
in the form of valley bottom wetlands and smaller seepage wetlands along drainage lines.

Three quaternary catchments have been selected as priorty wetland catchments (Figure 10):

e B41A — headwaters of Steelpoort;
¢ B41B - headwaters of Steelpoort; and
e B41F — Klip River, tributary to Steelpoort (includes Ramsar Site).

All three of these catchments support important priority wetlands and peat wetlands. The wetlands,
especially those containing peat, play an important role in regulating flow within the rivers draining the
catchments and help in maintaining the high quality of water within these rivers. From a biodiversity
perspective these wetlands are some of the most important within the Olifants/Letaba System and
include a number of pristine wetlands.

Further priority wetlands within the catchment include 7 wetland systems identified as priority wetlands
during the DWS (2014) study. Identified priority wetlands are illustrated in Figure 10 and further
detailed in Table 6.
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Table 6: List of priority wetlands in Olifants IUA 6 indicating the type of system, range of PES and EIS based on existing information, the NFEPA
Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List of
Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any
unigue features associated with the wetland systems.

NFEPA
Wetland Part of a Identified
Wetland Type PES EIS REC Vegetation Threatened as a Notes Unique features
Group and Ecosystem WETFEPA
Threat Status
B41A
The Lakenvlei wetland complex is
one of the largest, pristine
peatland wetland systems in The wetland supports
Mpumalanga. The wetland . .
Unchannelled supports important populations of important populations
Oli_6.1 valley bottom; A/B Mesic PP P PopU : of threatened bird
. ) Dullstroom threatened bird species including S -
Lakenvlei Channelled (Mbona . Highveld species including the
. Very High | A/B Plateau Yes the Grey Crowned Crane (EN),
wetland valley bottom; etal, Grassland 3 Grey Crowned Crane
; Grassland - EN Wattled Crane (CR) and White-
complex Hillslope 2015) Group 6- LT . . (EN), Wattled Crane
winged Flufftail (CR). Some -
seepage e (CR) and White-
rehabilitation has taken place on winged Flufftail (CR)
sections of the wetland. It is also 9 ’
a major supplier of high quality
water.
Unchannelled High to This vall_ey bottom wetle_md is
; . : . located in an urban setting
Oli_6.9 valley bottom; Very High Mesic B
A/BtoC A Dullstroom alongside Belfast town and
Belfast Channelled | | (B4 Highveld | £ th if .
wetland valley bottom; (Nel et al, Olifants A/BtoB Grassland Plateau No upstream of the Belfast qam. Itis
: ’ 2011) Grassland - EN therefore well placed to improve
complex Hillslope PESEIS Group 7- EN L
water quality in this important
seepage 2011)
local catchment.
. Stoffberg
M_esm Mountainlands
Highveld —_EN
Grassland .
Group 4- LT Rand Highveld
- Grassland — VU
Mesic Eastern
A/B-C - - Highveld
Specificto | Specific to Temperate
. (Mbona S N Grassland
Pans/Depression individual individual Freshwater — Yes
etal, systems systems | CTOUP6-LT 1\
2015) Y Y Mesic
) Eastern
Highveld iahveld
Grassland Hig V?
Group 7 - EN Grassland — VU
Dullstroom
Plateau
Grassland - EN
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Mesic Stoffberg
Highveld Mountainlands
—EN
g:ﬁiSIjn_dLT Rand Highveld
Mesicr:) Grassland — VU
A/B-D - . Highveld Eastern
Channelled (Mbona | SPecificto | Specific to | <o qiang Temperate
Valley bottom et al individual individual Groun 6 - LT Freshwater — Yes
y 2015’) systems systems Mesi(? VU
Highveld Eastern
Grassland (I-Bllghvleld d
Group 7 - EN rassland — VU
Dullstroom
Plateau
Grassland - EN
: Stoffberg
mzshl\(/:eld Mountainlands
—EN
g:gzslin_du_ Rand Highveld
Mesi(’:) Grassland — VU
; Eastern
Unchannelled (ﬁ/llt?o-r?a Specificto | Specific to gg@ﬁgd Temperate
vallev bottom et al individual individual Group 6 - LT Freshwater — Yes
y 2015’) systems systems Mesi(’:) VU
Highveld Eastern
Grassland g'ghvfldd
Group 7 - EN rassland — VU
Dullstroom
Plateau
Grassland - EN
: Stoffberg
me_c})ﬂ\(/:eld Mountainlands
—EN
grassland | Rand _Highveld
Mesig Grassland — VU
; Eastern
Hillslope seepage (ﬁ/llt?o-r?a Specificto | Specific to gg;\;?el‘id Temperate
Hilsiope seepage | (MDON& | individual | individual | S12598M | Freshwater — | Yes
2015') systems systems Mesig VU
Highveld Eastern
Grassland glghv?ldd
Group 7 - EN rassland — VU
Dullstroom
Plateau
Grassland - EN
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Mesic Stoffberg
) Mountainlands
Highveld —_EN
g:gffljn_dl_.r Rand Highveld
ip Grassland — VU
M_esu: Eastern
A/B-D Specificto | Specific to Highveld Temperate
. (Mbona S S Grassland
Floodplain individual individual Freshwater — Yes
etal, systems systems Group 6 - LT VU
2015) Y Y Mesic
. Eastern
Highveld -
Grassland Highveld
Grassland — VU
Group 7 - EN
Dullstroom
Plateau
Grassland - EN
B41B
Mesic
Highveld
Grassland
Group 4 -
LT/Not This FEPA wetland system is
Protected -
Mesic located in the upper reaches of the
oli 6.2 Highveld catchment and forms part of a
iy Channelled valley | A/B (Nel High to 9 priority wetland cluster. The | Peatland areas which
Welgevonden - | iah Grassland | . . ¢
wetland bqttom, etal, Very Hig A/B Group 6 - wet gnd s important or | supports crane
Hillslope seepage 2011) (desktop) LT/Well biodiversity conservation as it | populations
Protected contains pegtland areas and
Mesic supplort_s important crane
Highveld populations.
Grassland
Group 7 -
ED/Not
Protected
Dullstroom
Plateau
A/B Mesic Grassland — EN
(Mbona ) Stoffberg
. - Highveld :
et al, Specific to Specific to Grassland Mountainlands
Pans/Depression | 2015 and individual individual Grou 6- —EN
Nel, systems systems p Rand Highveld
LT/Well
etal., Protected Grassland — VU
2011) Sekhukhune
Mountainlands -
EN
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Mesic
Highveld
A/B-C Grassland
Group 7 -
(Mbona
etal Specificto | Specific to ED/Not
Channelled ' >PeC Spec Protected Some of
2015 and individual individual .
Valley bottom Mesic them
Nel, systems systems .
Highveld
etal., Grassland
2011) Group 6 -
LT/Well
Protected
Mesic
Highveld
Grassland
Group 4 -
LT/Not
A/B-C l\P/Irot_ected
esic
(Mbona )
| Specifi Specifi Highveld
Hillslope seepage 5 ita’ d _p;c_lc;c tcl) _p;c_ldlc th> Grassland Some of
wetlands ONSeIan '2 Is\{lemui '2 'S\{Ie:g Group 7 - them
' Y Y ED/Not
etal., Protected
2011) Mesic
Highveld
Grassland
Group 6-
LT/Well
Protected
AJB-C Mesic
(Mbona )
- - Highveld
et al, Specificto | Specific to Grassland
Floodplain 2015 and individual individual Group 7 -
el;lzll, systems systems ED/Not
2011) Protected
B41F
This large FEPA wetland system
High to is located within an agricultural
. Very High Mesic context and important for
glr:a_ae:)iﬁaal Channelled valley | C (Nel et (B4 B Highveld hsﬂilar:]l:g;:fgr? ds - Yes biodiversity conservation as it
wetland 1 bottom al., 2011) Olifants Grassland EN contains peatland areas and
— PESEIS Group 7 - EN supports important crane
2011) populations. The site has been
historically targeted for
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rehabilitation
(DWS, 2014a).

by WFWetlands

This NFEPA wetland

Mesic The wetland is still in good system contains
Oli_6.4 ABtoC High to : Sekhukhune . . 9o important  peatland
B Channelled valley . Highveld . condition despite  surrounding
Draaikraal bottom (Nel et Very High A/BtoB Grassland Mountainlands - Yes agricultural land use pressures | 27€8S and supports
wetland_2 al., 2011) (desktop) EN 9 P threatened crane
Group 7 - EN (DWS, 2014a). ;
populations  (DWS,
2014a).
This large unchannelled peatland
Mesic has been identified as a FEPA and | Peatland FEPA
Oli_6.5 Hillslope A/B (Nel High to Highveld Sekhukhune supports breeding populations of | wetland which
Draaikraal P etal., Very High A/B g9 Mountainlands - No cranes. Wetland rehabilitation was | supports  breeding
seepage Grassland ) . . . ;
wetland_3 2011) (desktop) Group 7 - EN EN previously implemented in this | populations of cranes
P wetland to address impacts of | (DWS, 2014a).
historical drainage (DWS, 2014a).
Hillslope
seepage;
0li 6.8 Channelled valley | A/B (Nel .
. . etal, Very High A
Verloren Valei | bottom; 2011)
Unchannelled
valley bottom
Mesic
Highveld Sekhukhune
- - Grassland Mountainlands
_ A/B (Nel, Spepyﬂc to Spepyﬁc to Group 6- LT —_EN Some of
Pans/Depression et.al., individual individual Mesi Dull h
2011) systems systems esic ulistroom them
Highveld Plateau
Grassland Grassland — EN
Group 7 - EN
Mesic
Highveld Sekhukhune
A/B-C - - Grassland Mountainlands
Channelled (Nel, Spgc!ﬂc to Spgc!ﬂc to Group 6- LT - EN Some of
individual individual .
Valley bottom etal., Ssystems systems Mesic Dullstroom them
2011) Y y Highveld Plateau
Grassland Grassland — EN
Group 7 - EN
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5.9.1 Changes that may be expected based on general (quaternary catchment-related) or
specific (wetland-related) scenarios

Inherent in trying to assess the possible effects of different water use scenarios on wetlands is
understanding the underlying drivers of the different wetland types that occur. For example, wetlands
such as hillslope seepage systems that are maintained by interflow can be expected to respond
separately to water use scenarios that may affect the river in the same catchment. Wetlands
maintained by regional groundwater would also less likely be affected by surface water use scenarios,
but certainly would be affected by future groundwater use scenarios. Floodplains and channelled
valley bottom wetlands will be more affected by changes to high flows or floods in most cases, but
under certain circumstances elevated baseflows too may have an effect through causing channel
erosion which reduces the frequency of bank overtopping and hence leaving the floodplain drier for
longer. These are some of the factors that were considered in trying to understand how the future
water use scenarios might affect the priority wetland systems identified.

Landuses and economic activity across this IUA differs significantly between regions, resulting in a
number of differing impact scenarios for the various regions. The upper regions of the IUA include
areas of coal mining, forestry and extensive agriculture, while tourism (including recreational fishing)
and conservation also play an important role in the Dullstroom area and the greater Steenkampsberg
Plateau, including the Verloren Vallei Ramsar site. The central regions of the IUA around Steelpoort
and Burgersfort fall along the eastern limb of the Bushveld igneous complex and support extensive
mining activity, both opencast and underground. Furthermore the IUA supports large tracts of
agricultural and rural land, and numerous informal townships. All of these activities can be expected
to impact differently on wetlands, while wetland types also vary between regions within the IUA.

Along the Steenkampsberg Plateau (stretching along the high-lying area from Belfast in the south to
north of Verloren Vallei), a number of priority wetlands occur. This area includes numerous peat
wetlands, with peat found associated with artesian springs but also with large valley bottom wetlands
(e.g. Lakenvlei). The occurrence of peat within these wetlands indicates the discharge of groundwater
and/or the presence of a shallow groundwater table. The wetlands are therefore sensitive to lowering
of the shallow groundwater table through activities such as groundwater abstraction, commercial
forestry and alien vegetation, but also including mining activities that affect groundwater quantity or
quality. The utilisation of this area for tourism, including recreational fishing mostly for introduced
species (trout), has resulted in the construction of a large number of small dams within wetlands,
rivers and streams. Such dams can lead to decreased flows downstream, as well as flow
concentration and resultant erosion and incision of wetlands. The Steenkamspberg Plateau and its
wetlands support a high diversty of species, both fauna and flora, and are known to also support a
number of wetland dependant Red Data species.

5.9.2 Recommended Protection, Management and Monitoring Requirements

Impacts on wetlands due to the construction of infrastructure or mining-related activities such as
opencast pits, shafts, pipelines, powerlines, roads, overland conveyors, dams and their servitudes
should be managed and strictly controlled to minimize damage to the wetlands and therefore to their
functioning. All WUL applications related to the above should clearly demonstrate application of the
mitigation hierarchy (DEA et al., 2013). Where impacts on wetlands occur, whether direct or indirect,
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mitigation must be implemented to minimise the effects on wetland functioning. Mitigation
requirements must consider the following:

Development footprints must be fenced off from wetlands;

Suitable hydrological and ecological buffer zones around wetlands should be determined and
implemented;

Operations, including the crossing of wetlands by vehicles, and storage of equipment in
wetlands, are to be prevented as far as possible. Where crossings of wetlands are necessary
or unavoidable, suitable mitigations measures must be put in place to protect the wetlands;
Stormwater management plans must be developed and implemented prior to all phases of
mining operations. These must include measures to prevent erosion and siltation of wetlands
as well as slope, bank, channel, and/or drainage stabilization measures to reinstate the pre-
development hydrology (including both surface and sub-surface hydrology). Stormwater
should ideally be conveyed in environmentally engineered or natural channels rather than
cement lined canals or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance. The stormwater management plan must be submitted to the DWS for approval
prior to the commencement of any activities on site;

In order to reduce the potential impacts associated with the introduction of contaminants,
dissolved or suspended, in the runoff from infrastructure areas and construction sites, no
runoff should be introduced into wetlands directly. Introduction into dryland areas is preferred
and management measures must be put in place to protect wetlands from such runoff;
Potential contaminants associated with mining or other developments must be stored and
managed in such a way as to prevent spills and leaks. Management plans to prevent and deal
with, contain and/or clean up spills, must form part of any WUL application;

Where applicable, disturbed areas (i.e. for those areas that will not form part of the
development operational footprint but which will be disturbed as part of the construction
activities) should be rehabilitated using site-appropriate measures, specific to the region and
type of wetland system affected. A rehabilitation plan must be drawn up for this purpose and
a suitably qualified specialist should oversee this process;

An alien vegetation management plan must be developed and implemented covering all
phases of the mining project or development;

Where conveyors, pipelines, culverts, roads, powerlines, drains or any other infrastructure or
servitude crosses or impacts a wetland, Method Statements must be developed indicating how
impacts during the construction and operational period will be minimised and managed. This
must include recommendations for dealing with and rehabilitating all compacted areas or
areas where flow has been diverted, concentrated or drained. Method Statements must
include construction and rehabilitation management and monitoring plans;

Seasonality must be considered as part of the construction phase of any development,
whether mining or other, in order to minimise the risk to the hydrology of the wetland systems
as well as to prevent excessive sediment and debris being washed into wetland areas;

No threatened flora should be collected or harvested from wetlands and no fauna, especially
threatened fauna, should be hunted or poached from wetlands. Search and rescue plans for
fauna and flora must form part of any WUL application;
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Wetland protection, rehabilitation and monitoring measures must be incorporated into mine
closure plans as part of decommissioning and closure planning and related activities;

No equipment including vehicles should be washed in streams, rivers and/or wetlands, and if
washing facilities are provided, these must be placed outside of the buffer zones applicable to
the wetlands and/or watercourses and designed so as not to impact the wetlands and streams,
in terms of both water quality and quantity/flow;

No abstraction of water from wetlands, streams and rivers should be allowed, unless
specifically authorized in terms of the WUL,;

It is recommended that prior to any new mining activities taking place, suitable clean and dirty
water diversion/separation and storage facilities be put in place to deal with possible AMD and
prevent contamination of the wetlands, streams and rivers adjacent to and downstream of the
mining operation. Clean and dirty water areas must be separated and no contaminated water
should come into contact with clean water areas including wetlands, streams and rivers. Clean
water should ideally be conveyed in natural systems or where this is not possible, in
environmentally engineered or natural channels rather than cement lined canals, other hard
structures, pipes or excavated trenches. Discharge points into the environment should be
protected against erosion and designed to disperse flow and be subjected to regular
maintenance;

The likelihood of decant, whether from opencast or underground mining, as well as its
expected location, quantity and quality should be determined and measures put in place to
ensure that any such decant meets the resource quality objectives for the Wilge River
catchment. As a minimum, any discharge water should meet the catchment standards as
indicated in applicable Preliminary Reserves, EMP’s, WUL'’s and other relevant authorisations.
The risk to the receiving environment in terms of water quality, flow maodification, erosion and
biological effects must be established and assessed and appropriate mitigation put in place to
deal with these;

Where the water quality RQO’s and/or water quality discharge requirements are exceeded,
contaminated water will need to be treated. In this regard it is recommended that suitably
designed water treatment plants (which could be passive systems as and when the technology
allows) be established and that water levels within the mined out areas are actively managed
post-mining to ensure decant is prevented and no contaminated water is discharged into the
environment untreated. It is important to ensure financial and logistical capacity for long-term
maintenance of treatment or infrastructural requirements to protect wetland and river systems
from water quality impacts resulting from mine water contamination;

No mine contaminated water should be allowed to enter wetlands and mechanisms must be
put in place to protect wetlands from any form of mine-related contamination;

Flow supplementation from water treatment plants to affected wetlands is recommended in all
cases where there is an indirect loss of wetland functioning as a result of mining. This must
be implemented according to a flow management plan which includes specific design and
wetland protection measures, a schedule for the releases as well as a provision for adaptive
management informed by monitoring;

Where clean water is discharged into the environment from water treatment or from
infrastructure such as detention facilities, suitably designed and appropriate -erosion
protection measures should be put in place;
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Methods should be put in place to limit the amount of water entering mining voids which will
further reduce the risks of long-term decant into adjacent and downstream/affected wetlands;
Should mitigation, via supplementation of the flows that will be lost in the affected wetlands,
be unachievable resulting in a residual impact associated with the decrease in the health or
PES of the wetland systems, measures must be put in place to offset the entire, or part of, the
net loss expected. This must take into account both wetland functional and ecosystem
conservation hectare equivalents;

Similarly, where there is a residual impact associated with the direct loss of wetland systems,
measures must be put in place to offset the entire, or part of, the net loss expected. This
applies to mining-related as well as other developments. This can be achieved through a
Wetland Offset or Rehabilitation Strategy. This must include the rehabilitation, protection,
management and monitoring of remaining or other wetlands to achieve a suitable functional
hectare equivalent target and certain ecosystem conservation targets recommended by the
authorities. Wetland rehabilitation activities should be targeted to try to achieve a net gain in
functional hectare equivalents. The draft SANBI Wetland Offsetting Guidelines (SANBI and
DWS, 2014) or any updated revision of this approach/document should be used to guide the
process of offsetting;

A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota (fauna
and flora) as well as diatoms and invertebrates where appropriate. Any such monitoring
strategy must be developed by a suitably qualified specialist and submitted to the DWS for
review and approval. The use of appropriate wetland assessment tools should form part of the
monitoring method for wetlands. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL;

For pans affected by a proposed development, and particularly a mining development, it is
recommended that monitoring of pan water chemistry be conducted according to a specified
schedule and for certain key elements including, but not limited to: pH; Electrical Conductivity;
Total Dissolved Solids; Total Alkalinity as CaCO3; Sodium; Calcium; Magnesium; Sulphate;
Iron; Chloride; Potassium; Magnesium; Manganese; Aluminium; Phosphorous; Silica;
Ammonia; Nitrate; and Fluoride. An independent water laboratory should be used to conduct
the analyses and records should be maintained for inspection by the DWS. If there are any
signs of deterioration in water quality or contamination of any pan during monitoring, then the
Regional Office of the DWS must be informed together with an indication of the probable cause
and time span associated with the water quality problem. Mitigation measures will also need
to be indicated in order to remedy the situation in the case of water quality deterioration
resulting from the development. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL;

Similarly, for pans affected by a proposed development, and particularly a mining
development, it is recommended that Macroinvertebrates and diatoms should be monitored
according to a specified schedule. The monitoring must be conducted by a suitably qualified
specialist and the results of the monitoring (monitoring reports) must form part of the reporting

Draft

71 July 2016



Determination, Review and Implementation of the Reserve in the

Wetlands Component Report

Olifants/Letaba System

requirements in the WUL,;

A groundwater monitoring programme should be established in order to monitor groundwater
quality and groundwater level changes up- and downstream of any proposed mining
project/operation. This must be designed to include both the shallow and deeper aquifer
systems separately, and include water quality and quantity according to a specified schedule.
For deeper aquifer systems, this should include as a minimum, the recording of daily pit
dewatering rates, and monthly sampling and analysis of major and trace elements of pumped
water. As part of this groundwater monitoring programme, changes of shallow groundwater
levels in wetlands (where groundwater effects may be expected as a result of the proposed
mining operation), must be monitored. The monitoring must be conducted by a suitably
qualified specialist and the results of the monitoring (monitoring reports) must form part of the
reporting requirements in the WUL,;

The monitoring of important biota may also be relevant to a particular development, especially
where endangered animal species occur in the wetlands. Records should be kept of sightings
in order to help establish whether or not the wetland management practices and rehabilitation
efforts are having a positive impact on these species and where appropriate, the local district
conservation officer should be contacted to obtain further information on monitoring of
important species;

Where water quality impacts are expected in wetlands, water quality must be regularly
monitored according to an appropriate protocol that will need to be put in place based on a
regular schedule and for recommended variables. The monitoring plan must include a
provision for appropriate and timeous remedial interventions in the case of non-compliance.
The results of the monitoring (monitoring reports) must form part of the reporting requirements
in the WUL; and

Water quality monitoring must be undertaken in accordance with the Water Quality Ecospecs
where these are available for a particular development application. Records should be
maintained for inspection by the DWS. If any measured value exceeds the RWQOs (95th
percentile) included in the Water Use Licence, then the Regional Office of the DWS shall be
informed together with an indication of the probable cause and time span of the exceedance.
Mitigation measures will also need to be indicated in order to remedy the situation in the case
of exceedance or non-compliance. The results of the monitoring (monitoring reports) must
form part of the reporting requirements in the WUL.

Impacts on wetlands due to commercial forestry activities should be managed and strictly controlled
to minimize damage to the wetlands and therefore to their functioning. All WUL applications related
to the above should clearly demonstrate application of the mitigation hierarchy (DEA et al., 2013).
Where impacts on wetlands occur, whether direct or indirect, mitigation must be implemented to
minimise the effects on wetland functioning. Mitigation requirements must consider the following:

Suitable hydrological and ecological buffer zones around wetlands should be determined and
implemented. Where existing plantations infringe on wetlands or their buffer zones, these
should be withdrawn;

An alien vegetation management plan must be developed and implemented. Invasive alien
species should be targeted, especially those with high water utilisation. The management plan
should make provision for follow-up work to prevent re-establishment and should also prioritise
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areas where forestry has been recently withdrawn from wetland areas or their associated
buffer zones;

A fire management plan for wetlands and their buffers must be developed and implemented;
Where roads or any other infrastructure or servitude crosses or impacts a wetland, Method
Statements must be developed indicating how impacts during the construction and operational
period will be minimised and managed. This must include recommendations for dealing with
and rehabilitating all compacted areas or areas where flow has been diverted, concentrated
or drained. Method Statements must include construction and rehabilitation management and
monitoring plans; and

A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota (fauna
and flora) as well as diatoms and invertebrates where appropriate. Any such monitoring
strategy must be developed by a suitably qualified specialist and submitted to the DWS for
review and approval. The use of appropriate wetland assessment tools should form part of the
monitoring method for wetlands. The results of the monitoring (monitoring reports) must form
part of the reporting requirements in the WUL.

Olifants IUA 8 - Spekboom Catchment

IUA 8 covers the Spekboom catchments and includes the towns of Mashishing (Lydenburg) and
Burgersfort. Several protected areas occur within the IUA and include the Sterkspruit and Gustav
Klingbiel Nature Reserves. Landuse consists of mostly dryland cultivation and livestock grazing,
though platinum mining occurs in the north around Burgersfort.

Although wetland mapped extent in the IUA is generally low, a number of FEPA wetlands occur in the
upper reaches of quaternary catchment B42F and feed into the Potspruit and Waterval Rivers (B42F).
These wetlands have been included as priority wetlands and are illustrated in Figure 11 and further
detailed in Table 7.
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Table 7:Summary of FEPA wetlands within the priority wetland catchments identified in Olifants IUA 8 indicating the type of system, range of PES and
EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem
(according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the system is identified as a
WETFEPA, and a brief description of any unique features associated with the wetland systems

NFEPA Wetland Part of a - .
Wetland Type PES EIS REC Vegetation Group and Threatened Ids&‘g.?lfg;: a | Notes flé'gtlgruees
Threat Status Ecosystem
B42F
Specific to Specific to o
A/B -C (Nel, | ="~ L Mesic Highveld Dullstroom Plateau
Channelled Valley bottom etal., 2011) individual individual Grassland Group 6 - LT Grasslands - En Yes
systems systems
AB -D Specific to Specific to S
Hillslope seepage wetlands | (Nel, et.al., | individual individual Mesic Highveld Dullstroom Plateau Yes
Grassland Group 6 - LT Grasslands - En
2011) systems systems
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Figure 11: Map showing priority wetland catchments and FEPA wetlands within Olifants IUA 8
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5.10.1 Changes that may be expected based on general (quaternary catchment-related) or
specific (wetland-related) scenarios

The selected priority wetlands are located within a mostly agriclutural setting. Existing impacts are
likely to persist. Developments within and adjacent to these systems pose a risk to remaining systems.
Direct transformation of wetland habitat and resultant loss of wetland biota can occur due to
cultivation, overgrazing, conversion to planted pastures and invasion by alien vegetation. Flow related
impacts occur as a result of impoundments and abstraction, as well as changes to hydrology due to
changes in landuse within the catchment, typically agricultural activities and increases in hardened
surfaces within the catchment (including urbanisation).

5.10.2 Recommended Protection, Management and Monitoring Requirements for Priority
Catchments

The wetland FEPA’s need to be validated to confirm their PES, EIS and REC. Any development
applications in these areas need to take cognisance of the presence and importance of these
wetlands. Such development applications will need to be accompanied by detailed baseline wetland
assessment reports that include the determination of the PES, EIS and REC of the affected wetlands,
as well as an impact assessment that clearly demonstrates application of the mitigation hierarchy
(DEA et al., 2013). The presence of important faunal and floral species in a number of wetlands in
especially the upper reaches of the IUA also requires that these aspects be addressed in any
development application.

For validated FEPA wetlands that do not meet the Recommended Ecological Category (REC)/Target
Ecological Category (TEC), and where appropriate, the Best Attainable State (BAS), it is
recommended that rehabilitation plans are developed and implemented in consultation with an
appropriate implementer such as Working for Wetlands, in consultation/collaboration with the local
community. The plans should address cultivation, erosion/headcutting and overgrazing in these
systems and make provision, not only for structural interventions, but also the development of grazing
management plans for the systems and their catchments.

5.11 Olifants IUA 9 - Ohrigstad River Catchment area

The Ohrigstad River Catchment area stretches from the headwaters of the Ohrigstad River to its
confluence with the Blyde River in the Blydepoort Dam. The Ohrigstad Dam also falls within this IUA.

Two priority wetlands identified during the previously compiled Resource Unit Prioritisation Report
(DWS, 2014) occur within this IUA, the Kranskloofspruit tributary wetland in quaternary catchment
B60F and the Ohrigstad floodplain wetland in B60H.

The Kranskloofspruit tributary wetland is an unusually large unchannelled valley bottom wetland
(DWS, 2014) and is considered important in ameliorating impacts to water quality from surrounding
agricultural impacts. The Ohrigstad floodplain wetland is a heavily degraded FEPA wetland which was
prioritised as an indicator wetland for the IUA and for water quality enhancement (DWS, 2014). The
Ohrigstad valley is intensively cultivated, mostly under irrigation, with irrigation return flows impacting
on water quality. Both these wetlands are illustrated in Figure 12 and detailed in Table 8.
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Table 8: Summary of priority wetlands identified in Olifants IUA 9 indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List
of Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any
unique features associated with the wetland systems

NFEPA
Wetland Part of a Identified Unique
Wetland Type PES EIS REC Vegetation Threatened as a Notes featt?res
Group and Ecosystem WETFEPA
Threat Status
B60F
This is an unusually large
Mesic unchannelled valley bottom wetland
. C (Nel A located in the upper reaches of this
Oli_9.1 Moderate Highveld N :
— o Channelled valley bottom | etal., C No No IUA. Despite significant impacts,
Krankloofspruit tributary 2011) (desktop) Grassland the wetland was to ameliorate
Group 7 - EN h h -
impacts from agricultural activities
(DWS, 2014a).
B60H
While identified as a wetland FEPA,
this floodplain system has been
Likely to be heavily degraded by subsistence
High to Very cultivation. Few wetlands are
Oli_9.2 C (Nel High (B4 Central located in this IUA however, and
- Channelled valley bottom | etal., . B Bushveld No Yes . - .
Ohrigstad wetland 2011) Olifants Group 1 - CR given the anticipated water quality
PESEIS P impacts associated with agricultural
2011) use upstream, this wetland was
prioritized for water quality
enhancement (DWS, 2014a).
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5.11.1 Changes that may be expected based on general (quaternary catchment-related) or
specific (wetland-related) scenarios

The selected priority wetlands are located within a mostly agriclutural setting. Existing impacts are

likely to persist.

Developments within and adjacent to these systems pose a risk to remaining systems. Direct
transformation of wetland habitat and resultant loss of wetland biota can occur due to cultivation,
overgrazing, conversion to planted pastures and invasion by alien vegetation. Flow related impacts
occur as a result of impoundments and abstraction, as well as changes to hydrology due to changes
in landuse within the catchment, typically agricultural activities and increases in hardened surfaces
within the catchment (including urbanisation).

5.12 Olifants IUA 10 - Lower Olifants

The extent of wetlands within this IUA is low, with few wetlands mapped. A single wetland is proposed
for prioritisation, the tufa waterfall along the Abel Erasmus Pass. This is a waterfall composed of
limestone or calcium carbonate formed by the precipitation of carbonate minerals. It is a very rare
type of waterfall in South Africa and as such can be considered as having a Very High EIS.

The tufa waterfall (photo in Figure 13) occurs along the Tswenyane River, a minor perennial tributary
of the Olifants mainstem. The Tswenyane River and associated tufa waterfall is supported by
groundwater discharge from dolomite. Any increase in groundwater abstraction could therefore be a
threat to the tufa waterfall. (Figure 14 and Table 9).
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Figure 13: Photograph of the Abel Erasmus Pass tufa waterfall (Tswenyane River).
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Table 9: Summary of priority wetlands identified in Olifants IUA 10 indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List
of Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any
unique features associated with the wetland systems

NFEPA Wetland Vegetation Part of a Threatened Identified as a Unique
bz e HES 2 REC Group and Threat Status Ecosystem WETFEPA NS features
B71G
Oli_10.1 Tufa waterfall B very A/B | Lowveld Group 3 - CR No No Tufa waterfall. Cultural
Tufa waterfall High importance
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5.12.1 Changes that may be expected based on general (quaternary catchment-related) or
specific (wetland-related) scenarios

Possible groundwater and surface water abstraction as well as pollution of the stream and/or
groundwater poses a possible risk to this system. Measures must be investigated to limit water
contamination in the vicinity of the eye/spring by livestock due to the potential health hazards of
elevated nitrate levels in drinking water. Possible contamination of the groundwater may also occur
as aresult of septic tanks and long drops in the vicinity of the associated stream and spring/eye. Being
from a dolomitic source, the water quality in the system is expected to be good (of high quality) and
as such should be maintained as such.

5.13 Olifants IUA 13 - Blyde River Catchment area

This IUA is located along the western edge of the northern escarpment. The Blyde and Treur Rivers
drain the IUA, which has the Blydepoort Dam and Motlatse River Canyon located at its downstream
end.

Both the Blyde and Treur Rivers are considered to be in good condition and the IUA has been
classified as Class 1. Although few wetlands are mapped within the IUA, the wetlands located along
the upper edge of the catchment likely contribute to maintaining the good quality water within the
rivers.

A number of FEPA wetlands occur along the eastern edge of the IUA. These systems drain in a
westerly direction away from the escarpment edge in the area north of God’'s Window. Numerous peat
wetlands are known to occur here, including the Treur wetland, which has been selected as a priority
wetland. These wetlands are threatened by forestry, which is the dominant landuse in this part of the
IUA (photos in Figure 16). Identified priority wetlands are illustrated in Figure 15 and further detailed
in Table 10.
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Table 10: Summary of priority wetlands and FEPA wetlands within the priority wetland catchments identified in Olifants [UA 13 indicating the type of
system, range of PES and EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part
of a Threatened Ecosystem (according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the
system is identified as a WETFEPA, and a brief description of any unique features associated with the wetland systems

NFEPA
Wetland Part of a Identified
Wetland Type PES EIS REC Vegetation Threatened as a Notes Unique features
Group and Ecosystem WETFEPA
Threat Status
B60C
This is an important
. The wetland and peatland system. The
Likely to be iated bi iated ri
. Hillslope seepage; C 9Nel et Very High Mesic highveld Blvd tzit ﬂ:assc;matz b ota a;_re assocu?teth nverd .
Oli_13.1 ’ ele . yde quartzite reatened by existing | supports the endemic
Treur wetland Channelled valley al., 2011) (B4 Olifants AB grassland grassland - EN Yes forestry & proposed treur river barb (barbus
bottom PESEIS group 9 - LT L - ;
future mining treurensis) which has
2011) i L
activities. an extremely limited
distribution.
- Specific .
Channelled valley A/B-C (Nel, ig?\ﬁgf;o to gﬂr(;zlsﬁ;rﬂhveld Blyde quartzite Yes
bottom et.al., 2011) systems individual group 9 - LT grassland - EN
systems
o Specific s
Hillslope seepage A/B-C (Nel, Spt_eqﬁc to to Mesic highveld Blyde quartzite Some systems contain
individual S grassland Yes
wetlands et.al., 2011) systems individual roup 9 - LT grassland - EN peat
4 systems group
B60D
ggdﬁh? Tufa waterfall A/B Very High A/B Lowveld group No No Tufa waterfall Motlatse Tufa waterfall
ry Hig 3-CR canyon nature reserve
waterfall
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Figure 16: Photogrphs showing wetlands of the area. Note the forestry and erosion impacts

5.13.1 Changes that may be expected based on general (quaternary catchment-related)
or specific (wetland-related) scenarios

The bulk of the identified priority wetlands within Olifants IUA 13 are located within the boundaries
of the Blyde River Canyon Nature Reserve. The bulk of the priority wetlands are therefore formally
protected and the threats to these systems are limited. A number of priority wetlands do however
extend into adjacent areas utilised for commercial forestry. The occurrence of peat within these
wetlands indicates the discharge of groundwater and/or the presence of a shallow groundwater
table. The wetlands are therefore sensitive to lowering of the shallow groundwater table through
activities such as groundwater abstraction, commercial forestry and alien vegetation. Incision
brought about by flow concetration (e.g. from linear infrastructure developments, including roads)
is a further risk.

For the tufa waterfall, possible groundwater and surface water abstraction as well as pollution of
the stream and/or groundwater poses a possible risk to this system. Being from a dolomitic source,
the water quality in the system is expected to be good (of high quality) and as such should be
maintained as such. The waterfall is located within the Blyde River Canyon Nature Reserve and as
such is located within a formal protected area.

5.13.2 Recommended Protection, Management and Monitoring Requirements

A monitoring programme must be developed to monitor the condition/health/state of a selected
sample of wetlands. This must be done in order to determine whether or not the Recommended
Ecological Category (REC)/Target Ecological Category (TEC), and where appropriate, the Best
Attainable State (BAS) for each of the affected wetlands is being met or maintained. This should
include monitoring of important biota (fauna and flora) as well as diatoms and invertebrates where
appropriate. The use of appropriate wetland assessment tools should form part of the monitoring
method for wetlands. For impacted systems that do not meet the Recommended Ecological
Category (REC)/Target Ecological Category (TEC), and where appropriate, the Best Attainable
State (BAS), it is recommended that rehabilitation plans are developed and implemented for these
systems in consultation with an appropriate implementer such as Working for Wetlands, in
consultation/collaboration with the relevant conservation authority and/or landowner.

Impacts on wetlands due to commercial forestry activities should be managed and strictly controlled
to minimize damage to the wetlands and therefore to their functioning. All WUL applications related
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to the above should clearly demonstrate application of the mitigation hierarchy (DEA et al., 2013).
Where impacts on wetlands occur, whether direct or indirect, mitigation must be implemented to
minimise the effects on wetland functioning. Mitigation requirements must consider the following:

e Suitable hydrological and ecological buffer zones around wetlands should be determined
and implemented. Where existing plantations infringe on wetlands or their buffer zones,
these should be withdrawn;

¢ An alien vegetation management plan must be developed and implemented. Invasive alien
species should be targeted, especially those with high water utilisation. The management
plan should make provision for follow-up work to prevent re-establishment and should also
prioritise areas where forestry has been recently withdrawn from wetland areas or their
associated buffer zones;

¢ Afire management plan for wetlands and their buffers must be developed and implemented;

e Where roads or any other infrastructure or servitude crosses or impacts a wetland, Method
Statements must be developed indicating how impacts during the construction and
operational period will be minimised and managed. This must include recommendations for
dealing with and rehabilitating all compacted areas or areas where flow has been diverted,
concentrated or drained. Method Statements must include construction and rehabilitation
management and monitoring plans; and

¢ A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota
(fauna and flora) as well as diatoms and invertebrates where appropriate. Any such
monitoring strategy must be developed by a suitably qualified specialist and submitted to
the DWS for review and approval. The use of appropriate wetland assessment tools should
form part of the monitoring method for wetlands. The results of the monitoring (monitoring
reports) must form part of the reporting requirements in the WUL.

5.14 LetabalUA’s 1,2, & 3

Letaba IUA’s 1, 2, and 3 represent the upper catchment of the Letaba River and include the
regionally important economic centre of Tzaneen. The large Tzaneen Dam is also located within
this area.

Landuse varies from plantation forestry in the higher-lying western parts, with the lower-lying
eastern parts characterised by rural villages and subsistence agriculture in some areas, and
intensive commercial agriculture under irrigation in others.

A number of additional wetlands were mapped in this area and included as priority catchments for
various reasons. With quaternary catchments B81A and B41B large valley bottom wetland systems
located upstream of the Ebenezer and Tzaneen dams respectively were selected due to the role
these wetlands can play in maintaining or improving water quality entering the dams. Both these
wetlands are located in forestry areas and have been impacted by reduced flows and alien
vegetation invasions.
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Within quaternary catchment B81D a valley bottom wetland was mapped along the Thabina River
upstream of the FEPA wetland. This wetland is located in a rural setting and is extensively utilised
for subsistence agriculture and livestock grazing. The provisioning services provided by this wetland
are considered to be important, while the wetland is also well place to improve water quality from
impacts associated with urban runoff. The wetland has therefore been included as a priority
wetland.

A large number of FEPA wetlands are located in quaternary B81E, resulting in this quaternary
catchment being selected as a priority wetland catchment (Figure 17 and Table 11). Little
information is however available on these FEPA wetlands.
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Table 11: Summary of priority wetlands and FEPA wetlands within the priority wetland catchments identified in Letaba IUA’s 1, 2, and 3 indicating the type of
system, range of PES and EIS based on existing information, the NFEPA Vegetation Group and Threat Status, whether the system forms part of a
Threatened Ecosystem (according to GN 1002, National List of Ecosystems that are Threatened and in need of Protection), whether the system is
identified as a WETFEPA, and a brief description of any unique features associated with the wetland systems

. Part of a e .
NFEPA Wetland Vegetation Identified as a Unique
bz e FES 25 REC Group and Threat Status Uiz 2Ed WETFEPA NS features
Ecosystem
B81A
Let 1.1
Stanford Floodplain D Moderate C
wetland
B81B
Unchannelled
Let 1.2 valley bottom; Tzaneen Sour
Tzaneen dam h Y I ’” D/IE Moderate C/D Lowveld Group 7 - CR hveld No
wetland Channelled valley Bushveld — VU
bottom
B81D
'II'_heetfbiZH; Channelled Valley c Hiah B Lowveld Group 7 - CR No Some of them
wetland bottom 9 Lowveld Group 3 - CR
B81E
Specific to Specific to
Channelled valley Mostly C (Nel, I T Tzaneen Sour
bottom etal, 2011) individual individual Lowveld Group 3 - CR Bushveld — VU Yes
systems systems
Specific to Specific to
Unchannelled Mostly C (Nel, I S Tzaneen Sour
valley bottom etal, 2011) individual individual Lowveld Group 3 - CR Bushveld — VU Yes
systems systems
. Specific to Specific to
Hillslope seepage Mostly C (Nel, PN L Tzaneen Sour
individual individual Lowveld Group 3 - CR Yes
wetlands et.al.,, 2011) systems systems Bushveld — VU
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5.14.1 Changes that may be expected based on general (quaternary catchment-related)
or specific (wetland-related) scenarios

The selected priority wetlands are located within a mostly agricultural setting, though numerous
extensive rural townships occur. Existing impacts are likely to persist. Developments within and
adjacent to these systems pose a risk to remaining systems. Direct transformation of wetland
habitat and resultant loss of wetland biota can occur due to cultivation, overgrazing, conversion to
planted pastures and invasion by alien vegetation. Flow related impacts occur as a result of
impoundments and abstraction, as well as changes to hydrology due to changes in landuse within
the catchment, typically agricultural activities and increases in hardened surfaces within the
catchment (including urbanisation). The systems are expected to continue to deteriorate unless
rehabilitation and management interventions are implemented. Stormwater management and
waste water management is also likely to require attention in the future as the peri-urban and urban
development expands around these systems.

5.14.2 Recommended Protection, Management and Monitoring Requirements

The wetland FEPA’s need to be validated to confirm their PES, EIS and REC. Any development
applications in these areas need to take cognisance of the presence and importance of these
wetlands. Such development applications will need to be accompanied by detailed baseline wetland
assessment reports that include the determination of the PES, EIS and REC of the affected
wetlands, as well as an impact assessment that clearly demonstrates application of the mitigation
hierarchy (DEA et al., 2013). The presence of important faunal and floral species in a number of
wetlands in the area (e.g. cranes) also requires that these aspects be addressed in any
development application.

For validated FEPA wetlands that do not meet the Recommended Ecological Category
(REC)/Target Ecological Category (TEC), and where appropriate, the Best Attainable State (BAS),
it is recommended that rehabilitation plans are developed and implemented in consultation with an
appropriate implementer such as Working for Wetlands, in consultation/collaboration with the local
community. The plans should address cultivation, erosion/headcutting and overgrazing in these
systems and make provision, not only for structural interventions, but also the development of
grazing management plans for the systems and their catchments.

Impacts on wetlands due to commercial forestry activities should be managed and strictly controlled
to minimize damage to the wetlands and therefore to their functioning. All WUL applications related
to the above should clearly demonstrate application of the mitigation hierarchy (DEA et al., 2013).
Where impacts on wetlands occur, whether direct or indirect, mitigation must be implemented to
minimise the effects on wetland functioning. Mitigation requirements must consider the following:

e Suitable hydrological and ecological buffer zones around wetlands should be determined
and implemented. Where existing plantations infringe on wetlands or their buffer zones,
these should be withdrawn;

e An alien vegetation management plan must be developed and implemented. Invasive alien
species should be targeted, especially those with high water utilisation. The management
plan should make provision for follow-up work to prevent re-establishment and should also
prioritise areas where forestry has been recently withdrawn from wetland areas or their
associated buffer zones;
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e Afire management plan for wetlands and their buffers must be developed and implemented;

e Where roads or any other infrastructure or servitude crosses or impacts a wetland, Method
Statements must be developed indicating how impacts during the construction and
operational period will be minimised and managed. This must include recommendations for
dealing with and rehabilitating all compacted areas or areas where flow has been diverted,
concentrated or drained. Method Statements must include construction and rehabilitation
management and monitoring plans; and

e A monitoring programme must be developed to monitor the condition/health/state of any
wetlands affected by a proposed development. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category
(TEC), and where appropriate, the Best Attainable State (BAS) for each of the affected
wetlands is being met or maintained. This should include monitoring of important biota
(fauna and flora) as well as diatoms and invertebrates where appropriate. Any such
monitoring strategy must be developed by a suitably qualified specialist and submitted to
the DWS for review and approval. The use of appropriate wetland assessment tools should
form part of the monitoring method for wetlands. The results of the monitoring (monitoring
reports) must form part of the reporting requirements in the WUL.

5.15 Letaba IUA 9

A single wetland was selected as a priority wetland from this IUA, the Baleni hot spring (photo in
Figure 18). This is one of only a few remaining undeveloped hot springs in the Olifants/Letaba
System. The spring maintains a water temperature of around 42 degrees and supports a peat dome.
Flow from the spring also supports small pools of water within the adjacent Klein-Letaba River.
These pools were observed to support fish.

The spring is understood to be of spiritual significance, and is also used by local women for salt
harvesting. Salt harvesting is undertaken during the winter dry season when salt crystals form due
to evaporation of water.

At the time of the site visit in early 2016, the spring and downslope wetland was heavily trampled
and grazed by livestock, with some signs of erosion evident.

Given the unigueness and cultural significance of the spring, this wetland was selected as a priority
wetland.

The location of the hot spring is illustrated in Figure 19, with further details provided in Table 12.
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Table 12: Summary of priority wetlands identified in Letaba IUA 9 indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List of

Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any unique
features associated with the wetland systems

NFEPA Wetland Vegetation Part of a Threatened Identified as a .
Wetland Type PES EIS REC Group and Threat Status Ecosystem WETEEPA Notes Unique features
B82G
Let 9.1 Thermal Very _ Thermal spring with peat. Peat; Cultural importance;
Baleni spring B High AB Mopane Group 4 No No Cultural importance Salt harvesting
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5.15.1 Changes that may be expected based on general (Quaternary catchment-related)
or specific (wetland-related) scenarios

Main risk to this system is likely to be groundwater abstraction. Being a spring, groundwater

abstraction could potentially pose a high risk to the system.

5.16 Letaba IUA 12

The bulk of this IUA falls within the Kruger National Park and can therefore be considered largely
intact.

Existing wetland coverage for the area from Nel et al. (2011) is sparse and was found to represent
a considerable underestimate of wetland extent, especially within the eastern sections of the
catchment where a number of additional wetland systems were identified. Also located in this area
is the Nshawu vlei, a well-known Kruger National Park wetland system and FEPA wetland.

The general wetland systems found in the northern Kruger National Park areas are located on
basalt. The basalt areas are generally very flat in nature and characterised by fairly clayey soils with
a vegetation cover dominated by low mopani woodland. Wetlands occur mostly as channelled or
unchannelled valley bottom systems in slightly lower lying areas where water accumulates (Figure
21). These systems are expected to be surface water driven, with the clay soils allowing for limited
lateral seepage of water through the soil profile and groundwater expected to be too deep to impact
on the wetlands, though some wetlands that show increased and extended wetness hint at possible
groundwater inputs.

Soils derived from these basalts have a high concentration of exchangeable sodium. Large amounts
of sodium influences the physical properties of the soil, such as soil structure. Sodium changes the
aggregate structure of the soil from preventing the particles to clump together changing the porosity
of the soil. Particles are dispersed and result in clay particles losing their tendency to stick together
when wet which eventually leads to unstable soils exposed to dangers of erodibility and or
impermeable sheet like layers for both water and roots. This is evidenced in highly eroded sodic
areas associated with the verges of most of the wetlands in this area.

Identified priority wetlands are illustrated in Figure 20 and further detailed in Table 13.
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Table 13: Summary of priority wetlands identified in Letaba IUA 12 indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List of

Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any unique
features associated with the wetland systems

NFEPA Wetland Vegetation Group| Part of a Threatened | Identified as a Unique

Wetl T PE El RE Not

etland ype S S ¢ and Threat Status Ecosystem WETFEPA otes features
B83C

Unchannelled valley
Let 12.1 bottom; . Kruger
Nshawu | Channelled valley ¢ High B Mopane Group 3 - LT No Some of them National Park
bottom
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Figure 21: Photographs of tpical wetland systems found on basalts in northern Kruger

5.16.1 Changes that may be expected based on general (quaternary catchment-related)
or specific (wetland-related) scenarios

All of the identified priority wetlands within Letaba IUA 12 are located within the boundaries of the

Kruger National Park. All of the priority wetlands are therefore formally protected. Despite this, a

number of the wetlands show signs of degradation, and it can be assumed that such degradation

could continue.

For valley bottom wetlands, impacts are related to channel incision resulting from flow concentration
(including from road crossings and dams) and erosion nick-points, some of which are likely related
to bioturbation (utilisation of wetlands by animals). It is thought that these wetlands could also be
sensitive to changes in shallow groundwater levels and thus be sensitive to groundwater
abstraction. Overutilisation of wetland habitat by animals also occurs were formal water points are
located within or in close proximity to these wetland areas (e.g. Mooiplaas waterhole).

5.17 Shingwedzi Catchment

The bulk of the Shingwedzi catchment is located within the boundaries of the Kruger National Park
and is therefore largely intact and characterised by natural vegetation. The upper reaches outside
the Kruger National Park boundaries are dotted with rural villages and characterised by rural
subsistence agriculture and livestock grazing.
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Existing wetland coverage for the area from Nel et al. (2011) is sparse and was found to represent
a considerable underestimate of wetland extent, especially within the eastern sections of the
catchment where a number of additional wetland systems were identified.

The general wetland systems found in the northern Kruger National Park areas are located on
basalt. The basalt areas are generally very flat in nature and characterised by fairly clayey soils with
a vegetation cover dominated by low mopani woodland. Wetlands occur mostly as channelled or
unchannelled valley bottom systems in slightly lower lying areas where water accumulates. These
systems are expected to be surface water driven, with the clay soils allowing for limited lateral
seepage of water through the soil profile and groundwater expected to be too deep to impact on
the wetlands, though some wetlands that show increased and extended wetness hint at possible
groundwater inputs.

Soils derived from these basalts have a high concentration of exchangeable sodium. Large amounts
of sodium influences the physical properties of the soil, such as soil structure.

Sodium changes the aggregate structure of the soil from preventing the particles to clump together
changing the porosity of the soil. Particles are dispersed and result in clay particles losing their
tendency to stick together when wet which eventually leads to unstable soils exposed to dangers
of erodibility and or impermeable sheet like layers for both water and roots. This is evidenced in
highly eroded sodic areas associated with the verges of most of the wetlands in this area.

Two spring mires also occur within the Shingwedzi Catchment within the boundaries of the Kruger
National Park, the Malahlapanga (Figure 22) and Mafiyeni spring mires. Both these springs are
geo-thermal in nature and support peat domes. These wetlands have been studied by Grootjans et
al. (2010).

Figure 22: Photographs of the Malahlapanga spring mire.

Identified priority wetlands are illustrated in Figure 23 and further detailed in Table 14.
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Table 14: List of priority wetlands in the Shingwedzi Catchment indicating the type of system, range of PES and EIS based on existing information, the
NFEPA Vegetation Group and Threat Status, whether the system forms part of a Threatened Ecosystem (according to GN 1002, National List of
Ecosystems that are Threatened and in need of Protection), whether the system is identified as a WETFEPA, and a brief description of any unique
features associated with the wetland systems

NFEPA Wetland Part of a Identified as a Unidue
Wetland Type PES EIS REC Vegetation Group and Threatened Notes q
WETFEPA features
Threat Status Ecosystem
B90A
Shi_s Unchannelled valley bottom A/B Moderate A/B
Shisha tributary y
B90B
Shi_1 . . . i Hot spring
Maiahlapanga Thermal spring E High C/D Mopani Group 4 - CR No No with peat
B90D
Shi_2 . . _ Hot spring
Mafiyeni Thermal spring C Very high A/B Mopane Group 3 - LT No No with peat
B90E
Not Specific to Specific to
Channelled valley bottom . individual individual Mopane Group 3 - LT No No
available
systems systems
Not Specific to Specific to
Unchannelled valley bottom . individual individual Mopane Group 4 — CR No No
available
systems systems
Not Specific to Specific to
Depression . individual individual Lowveld Group 2 - CR No No
available
systems systems
B90OH
Shi_4 .
Dzombo Channelled valley bottom B High B
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5.17.1 Changes that may be expected based on general (quaternary catchment-related)
or specific (wetland-related) scenarios

All of the identified priority wetlands within the Shingwedzi River catchment, including both the

Malahlapanga and Mafiyeni spring mires, are located within the boundaries of the Kruger National

Park. All of the priority wetlands are therefore formally protected. Despite this, a number of the

wetlands show signs of degradation, and it can be assumed that such degradation could continue.

For valley bottom wetlands, impacts are related to channel incision resulting from flow concentration
(including from road crossings and dams) and erosion nick-points, some of which are likely related
to bioturbation (utilisation of wetlands by animals). It is thought that these wetlands could also be
sensitive to changes in shallow groundwater levels.

For the spring mires, impacts are related to changes in groundwater discharge and heavy utilization
by animals leading to erosion and desiccation of peat domes. The Malahlapanga spring mire shows
desiccation of peat domes and severe erosion. Changes in groundwater discharge may be related
to natural variations. The Mafiyeni spring mire could not be visited in the field but is understood to
be in better condition (pers. comm. SANParks Section Ranger). Main risks to these systems are
likely to be groundwater abstraction. Being spring fed, groundwater abstraction could potentially
pose a high risk to the systems.

5.17.2 Recommended Protection, Management and Monitoring Requirements

For the valley bottom wetlands, a monitoring programme must be developed to monitor the
condition/health/state of a selected sample of wetlands. This must be done in order to determine
whether or not the Recommended Ecological Category (REC)/Target Ecological Category (TEC),
and where appropriate, the Best Attainable State (BAS) for each of the affected wetlands is being
met or maintained. This should include monitoring of important biota (fauna and flora) as well as
diatoms and invertebrates where appropriate. The use of appropriate wetland assessment tools
should form part of the monitoring method for wetlands. For impacted systems that do not meet the
Recommended Ecological Category (REC)/Target Ecological Category (TEC), and where
appropriate, the Best Attainable State (BAS), it is recommended that rehabilitation plans are
developed and implemented for these systems in consultation with an appropriate implementer
such as Working for Wetlands, in consultation/collaboration withSANParks. The plans should
address the erosion/headcutting and flow concentration in these systems and make provision, not
only for structural interventions, but also the development of a management plan for such structures
given the likely utilisation by large animals such as elephants.

6. MOTIVATION FOR SELECTION OF PRIORITY WETLANDS

Table 15 indicates the priority wetland systems identified within the Olifants, Letaba and Shingwedzi
catchments and details the motivation for the selection of each of the individual wetlands or wetland
complexes. Also shown is the Integrated Unit of Analysis (IUA) and quaternary catchment in which
the wetland system is found as well as the Wetland ID, Wetland Name, and Wetland Type. The
Present Ecological State (PES) Category and Ecological Importance and Sensitivity (EIS) Category,
as determined using a combination of available surrogate information and field verification for some
of the systems, is also indicated.
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Table 15. Table showing the Integrated Unit of Analysis (IUA), Quaternary Catchment, Wetland ID, Wetland Name, Wetland Type, Present Ecological State
(PES) Category, Ecological Importance and Sensitivity (EIS) Category and motivation for why the system was considered as a priority wetland in the
Olifants, Letaba and Shingwedzi catchments.

Quater
nar Wetland .
IUA y Wetland Name | Wetland Type PES EIS Motivation
Catch ID
ment
Identified as a priority wetland in DWS (2014). It has also been flagged for
protection through the NFEPA process (Nel et al., 2011 and Mbona et al., 2015).
Blesbokspruit E/F The wetland is well placed to provide a water quality and flood protection
1 B11E Oli_1.1 wetland P Floodplain (Mbona et al. High function but is threatened by headward erosion. Wetland has been prioritized to
2015) ensure that water quality enhancement and biodiversity maintenance functions
are not impaired. Parts of the wetland have been undermined. Possible risk of
water quality deterioration.
Identified as a priority wetland in DWS (2014). It has also been flagged for
protection through the NFEPA process (Nel et al., 2011 and Mbona et al.,
U”Cha””e”eq 2015). The system provides a corridor for species movement in a mining altered
1 BL1E oli 1.2 Rietsoruit wetland valley bottom; D(Mbona et al. Hiah landscape, with otters utilising the area. The wetland is also well placed to
= P Channelled valley 2015) g provide a water quality and flood protection function. Wetland attributes have
bottom therefore been prioritized to help ensure that key services identified are
maintained. Preventing incision is regarded as critical for maintaining habitat
attributes.
Identified as a priority wetland in DWS (2014). The wetland is located directly
downstream of mining operations and power stations in the catchment
upstream of Witbank Dam. Livestock watering is also important downstream
1 B11D Oli_1.3 Kriel wetland Changiltlti?nvalley acllDZ(ONigg’na et Moderate | but can be jeopardized by poor water quality. While being well placed to provide
’ an important water quality enhancement function, the wetland is affected by
headward erosion that is affecting the system’s ability to perform these
functions.
Identified as a priority wetland in DWS (2014). It has been flagged for protection
through the NFEPA process (Nel et al., 2011 and Mbona et al., 2015) and is
1 B11E oli 1.4 Klipoortjiespruit Unchannelled D(Mbona et al. Hiah one of the more intact unchannelled valley bottom wetlands remaining in the
= wetland valley bottom 2015) g upper Olifants River catchment. Extensive existing mining activities as well as
future proposed mining activities in the upstream catchment leave this wetland
well-placed to play an important role in water quality maintenance.
Channelled valley Identified as a priority wetland in DWS (2014). This wetland is located within a
bottom mining landscape upstream of the Witbank dam. Most wetlands in the area
1 B11B oli 1.5 Korinaspruit wetland ) D(Mbona et al. Moderate | have been affected by mining operations and channel incision that has affected
= gsp (section of 2015) (desktop) | their functional value. This wetland includes a section of unchannelled valley
unchannelled bottom habitat important for water quality enhancement but is threatened by
valley bottom) headward erosion.
1 B11K Oli_1.6 Klipspruit wetland Unchannelled D(Mbona et al. High (B1 Identified as a priority wetland in DWS (2014). This extensive unchannelled
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Quater
nar Wetland L
IUA y Wetland Name | Wetland Type PES EIS Motivation
Catch ID
ment
valley bottom 2015) Olifants valley bottom wetland is located directly downstream of Witbank Town and
PESEIS receives water from old mines, urban areas and waste water treatment works.
2011) Given the sites location downstream of these impacts and upstream of Loskop
dam and other areas used for recreational activities, the wetland clearly
provides a critical water guality enhancement function.
Identified as a priority wetland in DWS (2014) and a wetland FEPA (Nel et al.,
ch lied vall 2011 and Mbona et al., 2015). This wetland, though moderately modified and
o annelled valley somewhat incised, is likely to be a representative wetland of this wetland
1 B12A Oli_1.7 Kltetlr?l;uotlel:‘?nts bottom; D(Ml;%qeg)et al High vegetation group. The wetland also falls within an area where wetlands have
y Hillslope seepage been flagged as important for crane conservation. Maintenance of wetland
vegetation and associated wetland habitat for cranes is therefore regarded as
a priority.
Identified as a priority wetland in DWS (2014) and a wetland FEPA (Nel et al.,
2011 and Mbona et al., 2015). This wetland is located in the upper catchment
Channelled valle C(Mbona et al Moderate and is largely intact and is therefore a useful intact example of wetlands within
1 B12B Oli_1.8 Matla wetland bottom Y 2015) ) (desktop) this wetland vegetation group. The wetland also falls within an area where
P wetlands have been flagged as important for crane conservation. Maintenance
of wetland vegetation and associated wetland habitat for cranes and other
wetland-dependant biota is therefore regarded as a priority.
Moderate
to High Identified as a priority wetland in DWS (2014) and a wetland FEPA by Mbona
1 B12B oli 1.9 Woes-alleenspruit Unchannelled C(Mbona et al. (B1 et al. (2015). The wetland is located in the Middleburg Dam catchment and
- wetland valley bottom 2015) Olifants directly downstream of extensive coal mining operations. It is therefore well
PESEIS placed to provide a water quality enhancement function.
2011)
Identified as a priority wetland in DWS (2014). This unchannelled valley
Moderate | pottom wetland is located in the Middleburg Dam catchment and directly
Bosmanspruit Unchannelled C to(gllgh adjacent to extensive coal mining operations. It is therefore well placed to
i rovide a water quality enhancement function.
1 B12B Oli_1.10 wetland valley bottom (Mbggisit al. Olifants P q y
PESEIS
2011)
Identified as a priority wetland in DWS (2014). This is a large example of
Unchannelled : L : .
. reasonably intact valley bottom wetland downstream of mining operations with
1 B12C oli 1.11 Kopermvn wetland Cr\::::?éllbe(gt\?ar:?l’e C(Mbona et al. High further mining anticipated in the catchment (high mining potential). The wetland
- permy bottom Y 2015) 9 provides useful habitat for wildlife and provides a range of regulating and
Hillslope seepage supporting services important for downstream users. Middelburg Dam is
P pag located only several kilometres downstream of the wetland.
o Identified as a wetland FEPA (Mbona et al., 2015). This is a good
1 B11C oli_1.12 Debeerspruit/Piekes Floodplain A/B(Mbona et High representative example of a floodplain type wetland within the Upper Olifants
pruit floodplain al. 2015) River Catchment. The system is extensive and in relatively good condition.
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IUA

Quater
nary
Catch
ment

Wetland
ID

Wetland Name

Wetland Type

PES

EIS

Motivation

This system is important for flood attenuation and biodiversity support. The
system is potentially at risk from future mining applications.

B11A

oli_ 1.13

Viskuile floodplain
complex

Floodplain

C (Mbona et al.

2015)

High to
Very High

The Viskuile floodplain complex is a largely intact wetland system located in the
upper catchment of the Olifants River. It is considered a good example of this
wetland type within this wetland vegetation group. The wetland provides
important habitat for wildlife and provides a range of regulating and supporting
services important for downstream users. Existing and future mining activities
within the wetland catchment indicate that the wetland complex is well placed
to provide a water quality enhancement function. A large population of Crinum
bulbispernum occurs within the floodplain.

B11C

Oli_1.14

Steenkoolspruit
floodplain

Floodplain

D(Mbona et al.

2015)

High

Identified as a wetland FEPA (Mbona et al., 2015). This is a good
representative example of a floodplain type wetland within the Upper Olifants
River catchment. The system is extensive and in relatively good condition.
This system is important for flood attenuation and biodiversity support. The
system is potentially at risk from future mining applications.

B20C

oli 2.1

Elandsvlei pans

Pan/depression;
Hillslope seepage

C(Mbona et al.

2015)

High

Identified as a priority wetland in DWS (2014). This cluster of pans was
identified as an area of exceptional biodiversity importance as part of the
NFEPA process (Nel et al., 2011 and Mbona et al., 2015). They have also been
highlighted as providing important habitat for African Grass Owls (Tyto
capensis) within a largely transformed catchment. The pans are also utilised
recreationally for bird watching purposes.

B20B

Oli_2.2

Koffiespruit tributary

Channelled valley
bottom

A/B(Mbona et
al. 2015)

Moderate
to High
(B2
Olifants
PESEIS
2011)

Identified as a priority wetland in DWS (2014). This wetland is largely intact and
is likely to be a representative wetland of this wetland vegetation group.
Maintaining vegetation characteristics is regarded as most important from a
biodiversity perspective.

B20A

oli_2.3

Delmas wetland

Channelled valley
bottom

D(Mbona et al.

2015)

Moderate

Identified as a priority wetland in DWS (2014). This wetland is located in an
urban context and downstream of a waste water treatment works and old waste
disposal facilities. Management of the waste water treatment works is
reportedly problematic with a blue drop score of 18% obtained in 2011. The
wetland is therefore well placed to improve poor water quality and reduce
potential negative health effects for local communities. This function is however
threatened by channel incision.

B20A

Oli_2.4

Bronkhorstspruit
tributary

Unchannelled
valley bottom;
Channelled valley
bottom
Hillslope seepage

C(Mbona et al.

2015)

High

This large, extensive unchannelled valley bottom wetland FEPA (Nel et al.,
2011 and Mbona et al., 2015) provides important habitat for the African Grass
Owl (Tyto capensis). Given the agricultural context and anticipated expansion
of future mining operations, the wetland is also well placed to improve water
quality. This is also the headwaters of the Bronkhorstspruit. The wetland is
located in a groundwater stressed catchment (see Groundwater Report).
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Identified as a priority wetland in DWS (2014). A portion of the wetland system
Floodplain; has also been identified as a FEPA by Mbona et al. (2015). This is one of few
. . . ! A/B to C(Mbona | Moderate | largely intact valley bottom wetlands that remain in the upper Wilge River
2 B20E Oli 2.5 Wilge tributary Changiltlt((e)(rjnvalley et al. 2015) to High catchment. The wetland system is also located within a priority mining and
power generation area and is therefore well placed to reduce water quality
impacts to the Wilge River.
Identified as a priority wetland in DWS (2014). This naturally unchannelled
valley bottom has been flagged as a wetland FEPA (Nel et al., 2011 and Mbona
et al., 2015) based on its importance for biodiversity maintenance. The wetland
Unchannelled D(Mbona et al supports healthy populations of Marsh Owls whilst the reed beds are used for
2 B20G Oli_2.6 Zaalklap wetland valley bottom 2015) ' High roosting by large numbers of Cattle Egrets. Given the wetlands location directly
y downstream of existing coal mining operations and likely future mining
operations, the wetland is also well placed to improve water quality for
downstream users. Rehabilitation efforts have already been successfully
undertaken on parts of the wetland to improve the functionality of the system.
Moderate | Identified as a priority wetland in DWS (2014). This naturally unchannelled
Saalboomspruit/ U”Cha””e”eq to High | valley bottom has been flagged as a wetland FEPA (Nel et al., 2011 and Mbona
2 B20G oli 2.7 Saalklans pruit valley bottom; D (Mbona et al. (B2 et al., 2015) and is known to support unusually large populations of African
= wetlgng Channelled valley 2015) Olifants Snipe (Gallinago nigripennis). Given the wetlands location directly downstream
bottom PESEIS of coal mining operations and the Phola waste water treatment works, it is also
2011) well placed to improve water quality for downstream users.
High This floodplain wetlands forms part of the Upper Wilge River system and has
i ) (B2 been identified by Mbona et al. (2015) as a wetland FEPA. The system is
5 B2OE oli 2.8 Upper Wilge River Floodplain D(Mbona et al. Olifants | €xtensive and is considered important for flood attenuation and biodiversity
- Floodplain 2015) PESEIS | Support. The system is potentially at risk from future mining applications.
2011)
Floodplain: Identified as a priority wetland in DWS (2014). This wetland FEPA (Nel et al.,
. ! A/Bto C . 2011 and Mbona et al., 2015) is largely intact and is a useful example of this
3 B12E Oli_3.1 Kli'r?buotg?nts Changgtlli:’:ln\./alley (Mbona et al. ( d:s'lgtg ) wetland vegetation group. The wetland also falls within an area prioritized for
y Hillslope seé age 2015) P crane conservation. Maintenance of wetland vegetation and associated
P pag wetland habitat is therefore regarded as a priority.
Channelled valle C Identified as a priority wetland in DWS (2014). Despite being moderately
4 B31A oli 41 Elands tributary bottom: Y High modified, this large wetland has been identified as a wetland FEPA (Nel et al.,
- wetland Hillslope seé age (Nel etal., (desktop) | 2011) supporting crane populations. Maintenance of appropriate habitat
P pag 2011) attributes is therefore regarded as important.
Channelled valley This wetland is a good representative example of a granitic peatland. The
5 B51C oli 5.1 Makotswane bottom: c Very High wetlaqd is I'|kely to prow_de flow regulatc_;ry services in the catchment.
Hillslope seepage Associated hillslopes comprise deep sand which helps to maintain Water'quallty
and feed the valleybottom systems and associated streams. This flow
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regulation service is an important function in this relatively arid region. Likely to
provide important water quality enhancement function which may help to buffer
the poor water quality in this section of the Olifants River. Peat related to what
appear to be artesian springs occurs in this system. Appears to be a good
example of the unique granitic peatlands that occur in this region. Giant bullfrog
has been recorded in the wetlands of the area.
Unchannelled The Lakenvlei Wetland complex has been‘idgntified asa Wetlan‘d FEPA (Mbona
_ valley bottom: et al., 2015) and is one qf the largest, pristine peat wetlands in Mpumalanga.
6 BA1A oli 6.1 Lakenvlei wetland Channelled vaII’ey A/B(Mbona et Very High The wetland supports important populations of threatened bird species
= complex bottom: al. 2015) in_cluding the Grey Crowned Crane (!EN), Wattled Crane (CR) é}nd White-
Hillslope seépage winged Flufftail (CR). Some rehabilitation has taken place on sections of the
wetland. It is also expected to be important for the supply of high quality water.
A/B . Identified as a priority wetland in DWS (2014). This FEPA wetland system (Nel
6 BA1B Oli 6.2 Welgevonden Chantr)lgtllig]yalley Vgsthigh et a/ 2_011) is located in the upper rea_ch_es of the catch_me_nt ar_1d forms part of
- wetland Hillslope seé age (Nel etal., (desktop) a priority wetland cluster. The wetland is important for biodiversity conservation
p pag 2011) P as it contains areas of peat and supports important crane populations.
High to Identified as a priority wetland in DWS (2014). This large FEPA (Nel et al.,
c Very High 2011) wetland system, located within an agricultural context, is important for
biodiversity conservation as it contains areas of peat and supports important
6 B41F Oli_6.3 Draaikraal wetland 1 Channelled valley (B4 i i istori ilitati
_©. bottom (Nel et al., Olifants crane populations. The site has been historically targeted for rehabilitation by
2011)
Identified as a priority wetland in DWS (2014). This FEPA (Nel et al., 2011)
A/Bto C High to wetland system contains peatland supports threatened crane populations. The
6 BALE oli_6.4 Draaikraal wetland 2 | Channelled valley Nel et al Very High | Wetland is still in good condition despite surrounding agricultural land-use
bottom (Neletal, desk pressures.
2011) (desktop)
Identified as a priority wetland in DWS (2014). This large unchannelled
A/B High to peatland has been identified as a wetland FEPA (Nel et al., 2011) and supports
6 B41F oli 6.5 Draaikraal wetland 3 | Hillslope seepage Very High | breeding populations of cranes. Wetland rehabilitation was previously
- (Nel etal., desk implemented in this wetland to address impacts of historical drainage.
2011) (desktop)
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Comorises a Verloren Valei has been listed as a Wetland of International Importance in
mosaic gf hillslope terms of the Convention on Wetlands of International Importance (Ramsar,
seepage Wetlangs A/B 1971). Verloren Valei Nature Reserve is a Provincial Nature Reserve which was
6 BALE oli 6.8 Verloren Valei an% (?hannelled verv Hiah proclaimed in 1983. This is the only Ramsar Wetland within the Olifants River
- and unchannelled (Nel etal., yHig Catchment. The wetland complex is known to support important populations of
vallev bottom 2011) threatened bird species including the Grey Crowned Crane (EN), Wattled
we):Iands Crane (CR) and Blue Crane (VU). It is a botanically diverse system supporting
numerous conservation important plant species.
Hiah to Portions of this wetland complex were identified as a priority wetland in DWS
Unchannelled Verg Hiah (2014). Part of this wetland complex is located in an urban setting and directly
Belfast wetland valley bottom; ABtoC (yB 4 9 upstream of Belfast dam which is used to supply Belfast town with potable
6 B41A Oli_6.9 comblex Channelled valley (Nel et al. Olifants water. Upstream mining activities together with overflow from the waste water
P bottom; 2011) ' PESEIS treatment works pose a threat to water quality. This wetland has therefore been
Hillslope seepage 2011) prioritized based on its water quality enhancement functions. Peat may occur
in this system.
Identified as a priority wetland in DWS (2014). Although not identified as a
c wetland FEPA, this is an unusually large unchannelled valley bottom wetland
° BEOF oli 9.1 Krankloofpsruit Channelled valley Moderate | located in the_up_per reaches_ of thls_ IUA. pesplte_5|gn|f|cant impacts, the
_9. wetland bottom (Nel et al., (desktop) wet_la_lr_ld was prioritized due to its role in ameliorating impacts from agricultural
2011) activities.
Likely to Identified as a priority wetland in DWS (2014), and identified as a wetland FEPA
be High to (Nel et al., 2011), this floodplain system has been heavily degraded by
C Very High subsistence cultivation. Few wetlands are located in this IUA however, and
9 B6OH oli 9.2 Ohrigstad wetland Channelled valley (Nel et al (B4 given the anticipated water quality impacts associated with agricultural use
bottom g Olifants upstream, this wetland was prioritized for water quality enhancement. This
2011) PESEIS wetland is located a short distance upstream of the Blyde River Dam.
2011)
One of only two known active tufa waterfalls within the Olifants River
Catchment. Tufa is formed where carbonate minerals precipitate out of ambient
. . temperature water and thus represent discharge of groundwater out of
10 B71G 0li_10.1 Tufa waterfall Tufa waterfall B Very High dolomitic aquifers. The tufa waterfall is an important cultural site that appears
to be extensively utilised for this purpose. It is also a tourist attraction in the
area. .
Likely to Identified as a priority wetland in DWS (2014), and identified as a wetland FEPA
C be Very (Nel et al., 2011). This is an important peatland system. The associated stream
13 B60C Oli_13.1 Treur wetland Hillslope seepage (Nel et al. High supports the endemic Treur River Barb (Barbus treurensis) which has an
2011) ' (B4 extremely limited distribution. The wetland and associated biota are threatened
Olifants by existing forestry.
Draft 109 July 2016




Determination, Review and Implementation of
the Reserve in the Olifants/Letaba System

Wetlands Component Report

IUA

Quater
nary
Catch
ment

Wetland
ID

Wetland Name

Wetland Type

PES

EIS

Motivation

PESEIS
2011)

13

B60D

0li_13.2

Kadishi waterfall

Tufa waterfall

A/B

Very High

One of only two known active tufa waterfalls within the Olifants River
Catchment. Tufa is formed where carbonate minerals precipitate out of ambient
temperature water and thus represent discharge of groundwater out of
dolomitic aquifers. The tufa waterfall is an important tourism attraction within
the Blyde/Mohlatse River Canyon Nature Reserve.

B81A

Let 1.1

Stanford wetland

Floodplain

Moderate

A large floodplain wetland located within an afforested area upstream of
Stanford Lake and within the Ebenezer Dam catchment. The wetland is well
placed to provide water quality enhancement and flow maintenance functions.
Afforestation has impacted on the current state of the system through
decreased flow and alien vegetation encroachment.

B81B

Let_1.2

Tzaneen Dam
wetland

Unchannelled
valley bottom;
Channelled valley
bottom

D/E

Moderate

This unchannelled valley bottom wetland is located upstream of Tzaneen
Dam within an afforested area. It is therefore well placed to provide a water
quality enhancement and flow maintenance function. Afforestation has
impacted on the current state of the system through decreased flow and alien
vegetation encroachment.

B81D

Let 2.1

Thabina wetland

Channelled valley
bottom

High

A large channelled valley bottom wetland within a densely populated rural area.
The wetland is important from a direct use perspective with cultivation along
and within its margins, collection of natural resources and collection of water
observed. The location of the wetland within a densely populated area without
formal sewage or sanitation systems makes it likely that the wetland plays a
very important role in water quality maintenance.

B82G

Let 9.1

Baleni hot spring

Spring

Very High

This is one of only a few remaining undeveloped hot springs in the
Olifants/Letaba System. The spring maintains a water temperature of around
42 degrees and supports a peat dome. Flow from the spring also supports small
pools of water within the adjacent Klein-Letaba River. These pools were
observed to support fish. The spring is understood to be of spiritual significance,
and is also used by local women for salt harvesting. Salt harvesting is
undertaken during the winter dry season when salt crystals form due to
evaporation of water. Being a spring, groundwater abstraction could potentially
pose a high risk to the system.

12

B83C

Let 12.1

Nshawu

Unchannelled
valley bottom;
Channelled valley
bottom

High

The Nshawu vlei is a well-known Kruger National Park wetland system and
FEPA wetland (Nel et al., 2011). The system is currently heavily utilised by
game and has a number of dams/excavations along its length. Headcutting and
erosion has been identified as a risk to the system. Groundwater abstraction
for water points in and around the wetland pose a potential risk to the condition
of the system.
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12

B83D

Let_12.2

Manyeleti/Makhadzi
wetland

Unchannelled
valley bottom

High

A large unchannelled valley bottom wetland in the Kruger National Park
displaying seasonal to permanent saturation in some places. Found to be a
wetter system than most of the other valley bottom wetlands in the area (and
therefore unique) supporting numerous deeper pools of open water occupied
by hippos. As is the case for most of these valley bottom wetlands, plant
species diversity is likely fairly low, though a high diversity of faunal and
avifaunal species are expected to be supported by the wetland.

B90B

Shi 1

Malahlapanga

Spring

High

This spring mire occurs within the boundaries of the Kruger National Park. The
spring is geo-thermal in nature and supports several peat domes. The system
is currently heavily impacted by trampling, overgrazing and to some extent
runoff from a management road. This has resulted in erosion and lack of
vegetation cover in and around the springs and wetland. Desiccation of the peat
domes is likely the result of changes in groundwater (Grootjans et al., 2010).

B90D

Shi 2

Mafiyeni

Spring

Very High

This spring mire occurs within the boundaries of the Kruger National Park. The
spring is geo-thermal in nature and supports one large and little-disturbed
cupola/dome plus a few smaller highly mineralised and desiccated domes
(Grootjans et al., 2010). The system has been somewhat impacted by trampling
and overgrazing. This has resulted in reduced vegetation cover in and around
the springs and wetland. Desiccation of the peat domes is likely the result of
changes in groundwater (Grootjans et al., 2010).

B90A

Shi_3

Shisha tributary

Unchannelled
valley bottom

A/B

Moderate

This is a large, seasonally saturated unchannelled valley bottom wetland
located in the northern Kruger National Park which was flagged by Park
Rangers as one of the largest and intact systems within the northern Kruger
National Park. It is considered a good representative example of an
unchannelled valley bottom wetland within the Lowveld Region of the Olifants
River Catchment. Numerous locally rare antelope species Lutilise these
wetlands within the Kruger National Park.

BO0OH

Shi_4

Dzombo

Channelled valley
bottom

High

A channelled valley bottom wetland located within the Kruger National Park.
The wetland supports a higher species and habitat diversity than most of the
surrounding valley bottom wetlands and includes large stands of Hyphaene
coriacea. Some impacts due to erosion and historical placement of water points
are evident, while numerous road and track crossings also occur.
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7. ECOLOGICAL SPECIFICATIONS FOR PRIORITY WETLANDS

Table 16 indicates the priority wetland systems identified within the Olifants, Letaba and Shingwedzi
catchments. Also shown is the Integrated Unit of Analysis (IUA) and quaternary catchment in which
the wetland system is found as well as the Wetland ID, Wetland Name, Wetland Type, Coordinates,
and area of the wetland systems. The Present Ecological State (PES) Category and Ecological
Importance and Sensitivity (EIS) Category, as determined using a combination of available
surrogate information and field verification for some of the systems, is also indicated. The
Recommended Ecological Category (REC) as determined using the criteria indicated in Rountree
et. al. (2013). Finally, the table also provides a summary of the Ecological Specifications and
Monitoring Requirements for each of the priority wetland systems.
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Table 16. Table showing the Integrated Unit of Analysis (IUA), Quaternary catchment, Wetland ID and Name, Wetland Type, Present Ecological State (PES) Category, Ecological Importance and Sensitivity (EIS) Category,

Recommended Ecological Category (REC), preliminary Ecological Specifications and Monitoring Requirements for the priority wetland systems identified within the Olifants, Letaba and Shingwedzi catchments.

Quaternary

Wetland

Ecological Specifications

IUA Catch D Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives . . . Monitoring Requirements
atchment Protection, Maintenance and Management Requirements
Motivation: Protection, Maintenance and Management Requirements: )
Floods are needed to inundate the floodplain thereby providing the wetting | Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetland basemap for the
regime required for supporting the floodplain vegetation, particularly the system. system prior to the start'of monltonng and map the extent of
facultative hydrophytic grasses, sedges and forbs that are dependent on channelization and dominant vegetation types in the system
flooding for their life cycles. Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA andfor WuL | PES Score for hydrology based on a detailed (Level 2)
applications, and srict licensing conditions including monitoring of ~ | @Sessment using Wet-Health (Macfariane et al. 2007). Must
the systems should apply. mcl_qde _detalled desktop mapping (supplement with field
Blesbokspruit E/F verification as far as possible) of impact features together
1 B11E Oli_1.1 wetland Floodplain (Mbona et al. High D Rehabilitation measures should be implemented in this system to | with mapping and rating of discrete disturbance units with
2015) improve its current state. similar impacts. Every 3 years
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Elevated flows are needed to inundate channelled sections of the wetland Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetland basemap for the
thereby providing the wetting regime required for supporting the vegetation, | system. system prior to the starl_of momtonng_ and map the extent of
particularly the facultative hydrophytic grasses, sedges and forbs that are channelization and dominant vegetation types in the system
dependent on wetting for their life cycles. Increased channel incision Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
threqtegs water retention withirﬂ the whetland. Difffuse water distribution is unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
required to optimise water quality enhancement functions. Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | @Sessment using Wet-Health (Macfariane et al. 2007). Must
Unchannelled  valley the systems should apply. |nc|_qde _deta||ed desktop mapping (supplement with field
. . . bottom: D(Mbona et al. . o . o vgnﬂcahoq as faras possble) of |mp§ct features to.gethler
1 B11E Qli_1.2 Rietspruit wetland 2015) High CiD Rehabilitation measures should be implemented in this system to | with mapping and rating of discrete disturbance units with
ght?""e”ed valley improve its current state. similar impacts. Every 3 years
ottom
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
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Ecological Specifications

IUA %u;atﬁrnar{ WeItII)a b Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives Monitoring Requirements
atchimen Protection, Maintenance and Management Requirements
Motivation: Protection, Maintenance and Management Requirements: .
Erosion and channel incision threaten to undermine the water quality Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetiand basemap for the
enhancement functions of the wetland. Diffuse water distribution is required | system. system prior to the start_of momtonng_ and map the extent of
to optimise water quality enhancement functions. ch_annel|zat|on and domlnant vegetatlon types in the system
Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- .
pedological assessments undertaken as part of EIA and/or WUL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | @Sessment using Wet-Health (Macfariane et al. 2007). Must
the systems should apply. include detailed desktop mapping (supplement with field
Channelled valley | C/D(Mbona et al verification as far as possible) of impact features together
1 B11D Oli_1.3 Kriel wetland bottom y 2015) " | Moderate C/ID Rehabilitation measures should be implemented in this system to | with mapping and rating of discrete disturbance units with
improve its current state. similar impacts. Every 3 years
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Diffuse water distribution is required to optimise water quality enhancement | Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetland basemap for the
functions. system. system prior to the start of monitoring and map the extent of
channelization and dominant vegetation types in the system
Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | 253essment using Wet-Health (Macfarlane et al. 2007). Must
the systems should apply. include detailed desktop mapping (supplement with field
) . . verification as far as possible) of impact features together
1 B11F Oli_1.4 m‘t’l‘;ﬂgj'“pm" t’gtfg‘;”"e”ed valley | D (Mgg?g)et al. High D Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate )
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 2Ssessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
Erosion and channel incision threaten to undermine the water quality Maintain the existing flow distribution and retention pattems in the | COmPpile an accurate desktop wetland basemap for the
enhancement functions of the wetland. Diffuse water distribution is required | system. system prior to the start of monitoring and map the extent of
o optimise water quality enhancement functions. chgnnellzatlon and domlngnt vegetatloq types in the system
Channelled  valley Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
bottom unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
. Koringspruit . D(Mbona et al. Moderate Maintain existing vegetation structure and composition the wetland & associated catchment on latest available
L B118 0i_15 wetland (section of 2015) (desktop) c 9ves P ' aerial imagery. Mapping to be undertaken at a scale of 1:10
unchannelled  valley Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
bottom) application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
applications, and srict licensing conditions including monitoring of | @53essment using Wet-Health (Macfarlane et al. 2007). Must
the systems should apply. include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
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Ecological Specifications

Protection, Maintenance and Management Requirements

Any application for development including mining likely to impact
this system, besides going through the normal licensing
processes, should also include as a minimum an Intermediate
Level Wetland Reserve which includes flow modelling (surface
and groundwater including interflow) of scenarios to establish the
potential impact in terms of achieving the REC.

Rehabilitation measures should be implemented in this system to
improve its current state.

Monitoring Requirements

with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.

WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.

Maintaining the unchannelled characteristic and vegetation structure of the

system is essential for water quality enhancement.

Protection, Maintenance and Management Requirements:
Maintain the existing flow distribution and retention patterns in the
system.

Currently unchannelled wetlands must be maintained as
unchannelled systems.

Maintain existing vegetation structure and composition.

Lateral flow inputs to the wetland must be protected through
application of hydrological buffers determined via hydro-
pedological assessments undertaken as part of EIA and/or WUL
applications, and strict licensing conditions including monitoring of
the systems should apply.

Rehabilitation measures should be implemented in this system to
improve its current state.

Compile an accurate desktop wetland basemap for the
system prior to the start of monitoring and map the extent of
channelization and dominant vegetation types in the system
using the most recent available remote imagery.

Desktop mapping of the extent of dams and SFR activities in
the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
000. Every 5 years.

PES Score for hydrology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Must
include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.

WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.

Maintenance of vegetation types and structure is required to ensure that
existing biodiversity values are not undermined. Lateral flow inputs are
important to wet the valley bottom margins thereby providing the wetting

regime required for supporting the wetland vegetation, particularly the

facultative hydrophytic grasses, sedges and forbs that are dependent on

seasonal saturation for their life cycles

Protection, Maintenance and Management Requirements:
Maintain the existing flow distribution and retention patterns in the
system.

Currently unchannelled wetlands must be maintained as
unchannelled systems.

Maintain existing vegetation structure and composition.

Lateral flow inputs to the wetland must be protected through
application of hydrological buffers determined via hydro-
pedological assessments undertaken as part of EIA and/or WUL
applications, and strict licensing conditions including monitoring of
the systems should apply.

Any application for development including mining likely to impact
this system, besides going through the normal licensing
processes, should also include as a minimum an Intermediate
Level Wetland Reserve which includes flow modelling (surface
and groundwater including interflow) of scenarios to establish the
potential impact in terms of achieving the REC.

Rehabilitation measures should be implemented in this system to
improve its current state.

Compile an accurate desktop wetland basemap for the
system prior to the start of monitoring and map the extent of
channelization and dominant vegetation types in the system
using the most recent available remote imagery.

Desktop mapping of the extent of dams and SFR activities in
the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
000. Every 5 years.

PES Score for hydrology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Must
include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.

WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.

Quaternary Wetland

IUA Catchment D Wetland Name Wetland Type PES EIS REC

Motivation:
High (B1
1 B11K 016 | Kipspruitwetland t’gt‘t’g;”"e”ed valley D(Mg%qz)et al. F?gfsagltg D
2011)
Motivation:
o Channelled valley (
) Klein-Olifants bottom; D(Mbona et al. .
1 B12A Oli_1.7 tributary 2015) High C/h
Hillslope seepage
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IUA QUL et Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives Monitoring Requirements
Catchment 1D Protection, Maintenance and Management Requirements
Motivation: Protection, Maintenance and Management Requirements: .
] ) ) , Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetland basemap for the
Maintenance of vegetation types and structure is required to ensure that system. system prior to the start of monitoring and map the extent of
existing biodiversity values are not undermined. Lateral flow inputs are channelization and dominant vegetation types in the system
irrggq:t:;:( C§<r3 :l(:)t ptgglr\?/getlﬁgd g;lz;rr?(i‘ns ;g:tngnpg);/ritq(i:n?atnetpv:tftailr::g I;Z%irge Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
ui u i Wi Vi ion, particularly ultativ ) o
hydrophytic grasses, sedges and forbs that are dependent on seasonal unchannelled systems. Desktop mapping of the extent of dams and SFR acfivities in
saturation for their life cycles Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WUL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | @Sessment using Wet-Health (Macfariane et al. 2007). Must
the systems should apply. |nc|_qde _deta||ed desktop mapping (supplement with field
Channelled valley C(Mbona et al Moderate verification as far as possible) of impact features together
1 B12B Oli_1.8 Matla wetland bottom 2015) ' (desktop) C Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate )
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | @ssessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC. require delsktlop and field-based assgssmepts to quantify the
impact of incised channels and erosion gullies on
Rehabilitation measures should be implemented in this system to | geomorphic integrity. Extent of existing channels and
improve its current state. location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
o o ) Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetiand basemap for the
Maintaining the unchannelled characteristic and vegetation structure of the system. system prior to the start of monitoring and map the extent of
system is essential for water quality enhancement. channelization and dominant vegetation types in the system
Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
Moderate applications, and strict licensing conditions including monitoring of | @53essment using Wet-Health (Macfariane et al. 2007). Must
to High the systems should apply. |ncI.ulde Fieta|led desktop mapping (supplement with field
) Woes-alleenspruit Unchannelled valley C(Mbona et al. (B1 . ) . vgnﬂcanoq as far as possmlg) of |mp§ct features to.geth.er
1 B12B Qli_1.9 wetland bottom 2015) Olifants C Rehabilitation measures should be implemented in this system to | with mapping and rating of discrete disturbance units with
PESEIS improve its current state. similar impacts. Every 3 years
2011) PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
o » ) Maintain the existing flow distribution and retention pattems in the | COmPpile an accurate desktop wetland basemap for the
Maintaining the unchannelled characteristic and vegetation structure of the system. system prior to the start of monitoring and map the extent of
system is essential for water quality enhancement. channelization and dominant vegetation types in the system
Moderate Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
c to High unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
1 B12B oli 110 Bosmanspruit Unchannelled valley (Mbona et al. (81 C Maintain existing vegetation structure and composition. the.we.tland & assomated catchment on latest available
- wetland bottom 2015) Olifants aerial imagery. Mapping to be undertaken at a scale of 1:10
PESEIS Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
2011) application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
applications, and srict licensing conditions including monitoring of | 253¢ssment using Wet-Health (Macfarlane et al. 2007). Must
the systems should apply. |ncl.ulde Fietalled desktop mapping (supplement with field
verification as far as possible) of impact features together
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IUA QUL et Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives o P Monitoring Requirements
Catchment 1D Protection, Maintenance and Management Requirements
L ) . o . with mapping and rating of discrete disturbance units with
Ar)y application for devglopment including mining Ilkgly toimpact | gimijar impacts. Every 3 years
this system, besides going through the normal licensing
processes, should also include as a minimum an Intermediate PES Score for geomorphology based on a detailed (Level 2)
Level Wetland Reserve which includes flow modelling (surface assessment using Wet-Health (Macfarlane et al. 2007). Will
and groundwater including interflow) of scenarios to establish the | require desktop and field-based assessments to quantify the
potential impact in terms of achieving the REC impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
o . _ Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetiand basemap for the
Maintaining the unchannelled characteristic and vegetation structure of the system. system prior to the start of monitoring and map the extent of
system is essential for water quality enhancement. channelization and dominant vegetation types in the system
Maintenance of vegetation types and structure is required to ensure that Currently unchannelled wetlands must be maintained as using the most recent avalable remote imagery.
existing biodiversity values are not undermined. Interflow is considered the | Unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
key driver of the extensive hillslope seepage wetlands forming part of this Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
wetland complex aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | 23essment using Wet-Health (Macfarlane et al. 2007). Must
Unchannelled  valley the systems should apply. include detailed desktop mapping (supplement with field
bottom; C(Mbona et al verification as far as possible) of impact features together
1 B12C Oli_1.11 Kopermyn wetland | Channelled valley 2015) ' High BIC with mapping and rating of discrete disturbance units with
bottom; similar impacts. Every 3 years
Hillslope seepage )
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Floods are needed to inundate the floodplain thereby providing the wetting | Maintain the existing flow distribution and retention pattems in the | COmPpile an accurate desktop wetiand basemap for the
regime required for supporting the floodplain vegetation, particularly the system. system prior to the start of monitoring and map the extent of
facultative hydrophytic grasses, sedges and forbs that are dependent on chgnnehzatlon and domlngnt vegetation types in the system
flooding for their life cycles. Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WUL | PES Score for hydrology based on a detailed (Level 2)
applications, and srict licensing conditions including monitoring of | 253essment using Wet-Health (Macfariane et al. 2007). Must
the systems should apply. |ncl.ulde Qetalled desktop mapping (supplement with field
Deb Piek AB(Mb tal verification as far as possible) of impact features together
1 B11C Oli_1.12 Cheerspruivrie Floodplain (Mbana etal. High AB Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
- espruit floodplain P 2015) 9 th'y Pp ] >10p 9 19 likely P /ith mapping g
is system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate .
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 25Sessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC. require delsktlop and field-based assgssments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
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IUA QUL et Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives o P Monitoring Requirements
Catchment 1D Protection, Maintenance and Management Requirements
Motivation: Protection, Maintenance and Management Requirements: .
High flows are needed to inundate the floodplain thereby providing the Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetiand basemap for the
wetting regime required for supporting the floodplain vegetation, particularly | system. system prior to the start_of momtonng_ and map the extent of
the facultative hydrophytic grasses, sedges and forbs that are dependent channelization and dominant vegetation types in the system
on flooding for their life cycles. Lateral flow inputs also play an important Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
'r\jlo i? yvottirl% the ﬂEOdplaliln (;/e;]ges, ttesoetoiallfy durtringflor:/ver ratinfall years.|| unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
aintaining the unchannelled characteristic of parts of the systems as we o ) o ; ;
as the vegetation structure of the system is essential for water quality Maintain existing vegetation structure and composition. ‘;h;;eﬁ;;;yo:ﬂs:pcﬁzdg itgk;r:gg;gﬂgitgts ;asvéﬂzb;? 110
enhancement. Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
Floodplain; applications, and strict licensing conditions including monitoring of | @Sessment using Wet-Health (Macfariane et al. 2007). Must
the systems should apply. |nc|_qde _deta||ed desktop mapping (supplement with field
Viskuile floodplain Unchannelled  valley C (Mbona etal High to verification as far as possible) of impact features together
1 B11A Oli_1.13 complex bottom; 2015) ' Very High B Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
) this system, besides going through the normal licensing similar impacts. Every 3 years
Hillslope  seepage processes, should also include as a minimum an Intermediate )
wetlands Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level .2)
and groundwater including interflow) of scenarios to establish the | @ssessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC. require delsktlop and field-based assossmeots to quantify the
impact of incised channels and erosion gullies on
Rehabilitation measures should be implemented in this systemto | geomorphic integrity. Extent of existing channels and
improve its current state. location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Floods are needed to inundate the floodplain thereby providing the wetting | Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetland basemap for the
regime required for supporting the floodplain vegetation, particularly the system. system prior to the start of monitoring and map the extent of
facultative hydrophytic grasses, sedges and forbs that are dependent on channelization and dominant vegetation types in the system
flooding for their life cycles. Lateral flow inputs are also likely to play an Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
im_p?rtant role in wetting the floodplain verges, especially during lower unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
rainfall years. Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | 23essment using Wet-Health (Macfarlane et al. 2007). Must
the systems should apply. |ncI.ulde oetaﬂed desktop mapping (supplement with field
Steenkoolspruit D(Mbona et al verification as far as possible) of impact features together
1 B11C Oli_1.14 floodplain Floodplain 2015) ' High CID Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate )
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 2Ssessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assossmeots to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
Water inputs are important in shaping habitat characteristics of pan No increase in cultivation or habitat transformation within the pan | COmPpile an accurate desktop wetland basemap for the
systems. Water quality is an important driver of pan biodiversity. Vegetation | catchments should be permitted. system prior to the start of monitoring and map the extent of
type and structure of the pan wetlands and associated hillslope seepage channelization and dominant vegetation types in the system
wetlands are important to support the African Grass Owls and other Water quality impacts to the pan system must be restricted to using the most recent available remote imagery.
avifaunal species frequenting the pans. ensuret: ttr)llat the wa;ter and(seoimenz che;mistry rema;intwithtin an Desktop mapping of landuse in the wetland & associated
i acceptable normal range (anion and cation concentralion 1o pan | catchment on latest available aerial imagery. Mapping to be
2 B20C Qli_2.1 Elandsvlei pans mlr; /I(c’)gzrzzzg):ée C(Mg%qut al High B/C volume relationship) for this particular water chemistry pan type. undertaken at a scale of 1:10 000. Ever)? 5r);learSF.JP g
Lateral flow inputs from the catchment and hillslope seepage An African Grass Owl monitoring strategy should be
wetlands must be protected through the application of developed and implemented in conjunction with a local
hydrological buffers determined via hydro-pedological conservation authority or NGO.
assessments undertaken as part of EIA and/or WUL applications, . .
Collection and analysis of grab water samples for standard
anions and cations. At least once every three years when
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IUA QUL et Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives o P Monitoring Requirements
Catchment 1D Protection, Maintenance and Management Requirements
and strict licensing conditions including monitoring of the systems | pans are inundated.
should apply.
Maintain suitable African Grass Owl habitat.
Motivation: Protection, Maintenance and Management Requirements: .
o » _ Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetiand basemap for the
Maintaining the unchannelled characteristic and vegetation structure of the system. system prior to the start of monitoring and map the extent of
system is essential to secure the biodiversity maintenance function channelization and dominant vegetation types in the system
performed by the wetland. Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
Moderate applications, and strict licensing conditions including monitoring of | @3essment using Wet-Health (Macfariane et al. 2007). Must
o tigh e et deskop magpr lrint i fell
) . verificati i i u
2 B20B Qli_2.2 :(.0 ffiespruit Unchannelled  valley | A/B (Mbona etal (BZ AB Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
ributary bottom 2015) Olifants : . ; N T
PESEIS this system, besides going through the_ nprmal licensing . similar impacts. Every 3 years
2011) processes, should also include as a minimum an Intermediate )
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | @5Sessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
) ) ) Maintain the existing flow distribution and retention pattems in the | COmPile an accurate desktop wetiand basemap for the
Drains and erosion threaten the mostly unchannelled nature of this wetland, system. system prior to the start of monitoring and map the extent of
as do increased flow from stormwater and waste water treatment works channelization and dominant vegetation types in the system
infptﬂts. Mz:inta?ning thet_uT?hann;eIIed ct;iractt;ristic and :/egetation structure Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
o1 ihe sysiem 15 essenfal for water qually ennanceme. unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
. . - , aerial imagery. Mapping to be undertaken at a scale of 1:10
Rehabilitation should be implemented to secure existing functions and Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
values. application of hydrological buffers determined via hydro- _
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
applications, and srict licensing conditions including monitoring of | 253essment using Wet-Health (Macfarlane et al. 2007). Must
the systems should apply. |ncl.ulde Qetalled desktop mapping (supplement with field
Unchannelled  valley D(Mbona et al verification as far as possible) of impact features together
2 B20A 0li_2.3 Delmas wetland bottom 2015) ' Moderate D Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate .
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 25Sessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
_ , Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetland basemap for the
Unchannelled valley Elevated flows are nqe_ded to |nun<jate thg channe.lled section of the system. system prior to the start.of monltonng and map the extent of
_ bottomn: wetland therebyl prowdln_g the wetting regime required fo_r supporting the ch_annellzatlon and domlngnt vegetatlon_ types in the system
2 B20A Oli 24 Brontk.horstsprult Channelled valley C (Mbona et al. High B wetland vegetation, particularly the facultative hyd_rophytlc grasses, sedges Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
ributary bottom: 2015) and forbs that are dependent on seasonal saturation for their life cycles. unchannelled systems. Deskt g of the extent of d 4 SER aciivities
Hillsloe seepade Maintaining the unchannelled characteristic of sections of the wetland and esKlop mapping ot the exient of dams an actvities in
pe seepag maintaining the vegetation structure of the system is essential to secure the | Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
biodiversity maintenance and water quality maintenance functions aerial imagery. Mapping to be undertaken at a scale of 1:10
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Catchment 1D Protection, Maintenance and Management Requirements
performed by the wetland. Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- PES Score for hydrology based on a detailed (Level 2)
pedological assessments undertaken as part of EIA and/or WUL | assessment using Wet-Health (Macfarlane et al. 2007). Must
applications, and strict licensing conditions including monitoring of | include detailed desktop mapping (supplement with field
the systems should apply. verification as far as possible) of impact features together
o . . L . with mapping and rating of discrete disturbance units with
Any application for devglopment including mining Ilke_ly toimpact | gimilar impacts. Every 3 years
this system, besides going through the normal licensing
processes, should also include as a minimum an Intermediate PES Score for geomorphology based on a detailed (Level 2)
Level Wetland Reserve which includes flow modelling (surface assessment using Wet-Health (Macfarlane et al. 2007). Will
and groundwater including interflow) of scenarios to establish the | require desktop and field-based assessments to quantify the
potential impact in terms of achieving the REC impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Elevated flows are needed to inundate the wetland thereby providing the Maintain the existing flow distribution and retention patters in the | COMPile an accurate desktop wetland basemap for the
wetting regime required for supporting the floodplain vegetation, particularly | system. system prior to the start of monitoring and map the extent of
the facultative hydrophytic grasses, sedges and forbs that are dependent channelization and dominant vegetation types in the system
on flooding for their life cycles. Lateral flow inputs are also likely to playan | Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
imp?r‘lrlant role g\ f\r/vetting ihe dﬂ'O?qbpkti'in v.erges,.esg(:cia”% dgring I?wer " unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
rainfall years. Diffuse water distribution is required to optimise water quality o ) . ; i
enhancement functions. Maintain existing vegetation structure and composition. Lheeri;vleii?an;efy.al?/IS::;I)?r:ZdtgiEmgg:tgEelitgtsgas\l:alllzbol? 110
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
applications, and strict licensing conditions including monitoring of | @ssessment using Wet-Health (Macfarlane et al. 2007). Must
' the systems should apply. |ncI.ulde Qetalled desktop mapping (supplement with field
Floodplain; AJB to C(Mbona Moderate verification as far as possible) of impact features together
2 B20E 0li_2.5 Wilge tributary Channelled valley etal. 2015) to High BIC Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
bottom ' 9 this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate .
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 25Sessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
o » ) Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetiand basemap for the
Maintaining the unchannelled characteristic and vegetation structure of the system. system prior to the start of monitoring and map the extent of
system is essential for water quality enhancement. channelization and dominant vegetation types in the system
Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
Unchanneled  vall > (bona eta pedological assessments undertaken as part of EIA and/or WUL zfs?asss(;g;tf%rs?!gdw;’?&z:l?s(zl\jgc?a?gsgeg (aITe;’gi)% Must
A nchannelled  valle ona et al. ' icati ict licensi itions i i itori - . .
2 B20G 0i_26 | Zaalklapwetland | | “o y ( 2015) High C/D ?hpepgs::g)rr;z,:hn:uf;r;cgrl)llifn&ng conditions including monitoring of include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
this system, besides going through the normal licensing similar impacts. Every 3 years
processes, should also include as a minimum an Intermediate .
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 253essment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssmeqts to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
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WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Diffuse flows are important for maintaining habitat diversity and water Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetland basemap for the
quality enhancement functions. Historic drainage has impacted negatively system. system prior to the start_of momtonng_ and map the extent of
on the wetland with headcut advancement threatening to cause further loss channelization and dominant vegetation types in the system
in functional values. Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
Maintain existing vegetation structure and composition. the wetland & associated catchment on latest available
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WuL | PES Score for hydrology based on a detailed (Level 2)
Moderate applications, and strict licensing conditions including monitoring of | @Sessment using Wet-Health (Macfariane et al. 2007). Must
Unchannelled  valley to High the systems should apply. |nc|_qde _deta||ed desktop mapping (supplement with field
. Saalboomspruit bottom; D(Mbona et . (B2 o . S . vgnﬂcatlor! as faras possmlg) oflmpgct features to.gethler
2 B20G Oli_2.7 wetland 2015) Olifants C/ID Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
Channelled  valley PESEIS this system, besides going through the normal licensing similar impacts. Every 3 years
bottom 2011 processes, should also include as a minimum an Intermediate )

) Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 253¢ssment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssmepts to quantify the

impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: .
Floods are needed to inundate the floodplain thereby providing the wetting | Maintain the existing flow distribution and retention pattems in the | ComPile an accurate desktop wetland basemap for the
regime required for supporting the floodplain vegetation, particularly the system. system prior to the start of monitoring and map the extent of
facultative hydrophytic grasses, sedges and forbs that are dependent on channelization and dominant vegetation types in the system
flooding for their life cycles. Lateral flow inputs are also likely to play an Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
im_portant role in wetting the floodplain verges, especially during lower unchannelled systems. Desktop mapping of the extent of dams and SFR activities in
rainfall years. S ' " the wetland & associated catchment on latest available
Maintain existing vegetation structure and composition. i °
aerial imagery. Mapping to be undertaken at a scale of 1:10
Lateral flow inputs to the wetland must be protected through 000. Every 5 years.
application of hydrological buffers determined via hydro- )
pedological assessments undertaken as part of EIA and/or WL | PES Score for hydrology based on a detailed (Level 2)
, applications, and strict licensing conditions including monitoring of | @3essment using Wet-Health (Macfarlane et al. 2007). Must
High the systems should apply. include detailed desktop mapping (supplement with field
Upper Wilge River D(Mbona et al (B2 verification as far as possible) of impact features together
2 B20E Oli_2.8 floodolain Floodplain 2015) ' Olifants CiD Any application for development including mining likely to impact | with mapping and rating of discrete disturbance units with
P PESEIS this system, besides going through the normal licensing similar impacts. Every 3 years
2011) processes, should also include as a minimum an Intermediate )
Level Wetland Reserve which includes flow modelling (surface PES Score for geomorphology based on a detailed (Level 2)
and groundwater including interflow) of scenarios to establish the | 2SSessment using Wet-Health (Macfarlane et al. 2007). Wil
potential impact in terms of achieving the REC require delsktlop and field-based assgssments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: )
Maintenance of vegetation types and structure is required to ensure that Maintain the existing flow distribution and retention pattems in the | COmPpile an accurate desktop wetland basemap for the
existing biodiversity values are not undermined. system. system prior to the start of monitoring and map the extent of
Unchannelled  valley channelization and dominant vegetation types in the system
3 B12E oi Klein-Olifants bottom; AB to C (Mbona High Currently unchannelled wetlands must be maintained as using the most recent available remote imagery.
i_3.1 . Channelled valley B
tributary bottom: etal. 2015) (desktop) unchannelled systems. PES Score for hydrology based on a detailed (Level 2)
Hillslope seepage Maintain existing vegetation structure and composition. assessment using Wet-Health (Macfarlane et al. 2007). Must
include detailed desktop mapping (supplement with field
Lateral flow inputs to the wetland must be protected through verification as far as possible) of impact features together
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application of hydrological buffers determined via hydro- with mapping and rating of discrete disturbance units with
pedological assessments undertaken as part of EIA and/or WUL similar impacts. Every 3 years
applications, and strict licensing conditions including monitoring of )
the systems should apply. PES Score for geomorphology based on a detailed (Level .2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: - )
_ _ _ , Maintain the existing flow distribution and retention patters in the | PES to be verified and EIS and REC to be determined.
Maintenance of vegetation types and structure is required to ensure that system. .
existing biodiversity values are not undermined. Lateral flow inputs are Compile an accurate desktop wetland basemap for the
important to wet the valley bottom margins thereby providing the wetting Maintain existing vegetation structure and composition. system prior to the start of monitoring and map the extent of
regime required for supporting the wetland vegetation, particularly the . , erosion and dominant vegetation types in the system using
facultative hydrophytic grasses, sedges and forbs that are dependent on Maintain permanent saturation of peat wetlands. the most recent available remote imagery.
seasonal saturation for their life cycles. Interflow is the key driver of hillslope | | ateral flow inputs to the wetland must be protected through PES Score for hydrology based on a detailed (Level 2)
seepage wetlands. application of hydrological buffers determined via hydro- assessment using Wet-Health (Macfarlane et al. 2007). Must
pedological assessments undertaken as part of EIA and/or WUL | include detailed desktop mapping (supplement with field
applications, and strict licensing conditions including monitoring of | verification as far as possible) of impact features together
the systems should apply. with mapping and rating of discrete disturbance units with
Elands tributary Channelled valley C High similar impacts. Every 3 years
4 B31A Oli_4.1 wetland bottom; (deskiop) B/IC '

Hillslope seepage (Nel etal., 2011) PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.

Motivation: Protection, Maintenance and Management Requirements: - )
) o ) , Maintain the existing flow distribution and retention pattems in the | PES to be verified and EIS and REC to be determined.
This wetland is likely to provide an important flow regulatory and water system. )
quality enhancement function which may help to buffer the poor water Compile an accurate desktop wetland basemap for the
quality in the section of the Olifants River that this wetland feeds. Maintain existing vegetation structure and composition. system prior to the start of monitoring and map the extent of
erosion and dominant vegetation types in the system using
Maintain permanent saturation of peat wetlands. the most recent available remote imagery.
Lateral flow inputs to the wetland must be protected through PES Score for hydrology based on a detailed (Level 2)
application of hydrological buffers determined via hydro- assessment using Wet-Health (Macfarlane et al. 2007). Must
pedological assessments undertaken as part of EIA and/or WUL include detailed desktop mapping (supplement with field
applications, and strict licensing conditions including monitoring of | verification as far as possible) of impact features together
the systems should apply. with mapping and rating of discrete disturbance units with
Targeted wetland management actions and rehabilitation similar impacts. Every 3 years
Channelled valley interventions should be implemented to safeguard and improve PES Score for geomorphology based on a detailed (Level 2)
5 B51C 0li_5.1 Makotswane bottom c Very High B the wetland structure and functioning and associated peat and assessment using Wet-Health (Macfarlane et al. 2007). Will
Hillslope seepage artesian springs. require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
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Motivation: Protection, Maintenance and Management Requirements: ) .
e , Maintain the existing flow distribution and retention pattems in the | Desktop mapping of all dams and surface flow reduction
A constant basz_eflow should belmalntalned to ensure that the main valley system. activities in the system. Repeat every 5 years.
bottom system is permanently inundated and side arms to the wetland
remain permanently saturated. These flows will ensure that most of the Maintain existing vegetation structure and composition. PES Score for hydrology based on a detailed (Level 2)
marginal and instream vegetation remains inundated throughout the o ) assessment using Wet-Health (Macfarlane et al. 2007). Must
summer growing season and that the rooting zone is saturated throughout | Maintain permanent saturation of peat wetlands. include detailed desktop mapping (supplement with field
the year. This is a requirement for enabling perennial obligate hydrophytes | | ateral flow inputs to the wetland must be protected through verification as far as possible) of impact features together
to complete their life cycle and reproduce. This is also a requirement for application of hydrological buffers determined via hydro- with mapping and rating of discrete disturbance units with
maintaining peat and supporting crane breeding habitat. pedological assessments undertaken as part of EIA and/or WUL | Similar impacts. Every 3 years
?hpplica:ions, ahnd Isdtrict Iilcensing conditions including monitoring of PES Score for geomorphology based on a detailed (Level 2)
© Systems should apply. assessment using Wet-Health (Macfarlane et al. 2007). Will
A lications for devel b ) g require desktop and field-based assessments to quantify the
e e e sy | s ol an asongules o
; A L eomorphic integrity. Extent of existing channels and
Unchargr;(tetl(ljer:]i ales from an EIA and WUL perspective, and srict licensing conditions E)cationpofle:osignI Izea()j(cuts shoﬁlld Ibg marked in the field
6 B41A 01i_6.1 Lakeg;';'p‘l’;i“a”d Channelled valley A/B(lezﬂr']sa) o] veryhign | AB including monitoring of the system sfiould apply. using a GPS as far as possible and mapped. Every 3 years.
_bottom The overall biodiversity and viable populations of Red Data bird WET-Health Level 2 assessment (Macfarlane et al. 2007) of
Hillslope seepage species must be maintained. wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
No new dams should be constructed in the system without minimum, wherever possible. Every 3 years.
following detailed authorisation process. ) )
Undertake a baseline peat survey to determine extent,
No increase in cultivation or habitat transformation within the distribution and depth of peat in the system as wellas
hillslope seepage wetlands should be permitted. humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
Any application for development including mining likely to impact o
this system, besides going through the normal licensing A crane monitoring programme should be developed and
processes, should also include as a minimum an Intermediate implemented in conjunction with an NGO/conservation
Level Wetland Reserve which includes flow modelling (surface authority to monitor crane populations.
and groundwater including interflow) of scenarios to establish the
potential impact in terms of achieving the REC
Motivation: Protection, Maintenance and Management Requirements: - )
Maintenance of permanent water inputs to the wetland is critical for peat Maintain the existing flow distribution and retention patters in the | PES to be verified and EIS and REC to be determined.
frirmetation.and to_prg\:ent oxidattir?nt. Mgiptensng of \((tegetz?tion types ?nd system. Compile an accurate desktop wetland basemap for the
structure is required to ensure that existing biodiversity values are no ; ori
undermined 9 9 y Maintain existing vegetation structure and composition. system prior to the start of monitoring and map the extent of
' erosion and dominant vegetation types in the system using
Maintain permanent saturation of peat wetlands. the most recent available remote imagery.
Lateral flow inputs to the wetland must be protected through PES Score for hydrology based on a detailed (Level 2)
application of hydrological buffers determined via hydro- assessment using Wet-Health (Macfarlane et al. 2007). Must
pedological assessments undertaken as part of EIA and/or WUL include detailed desktop mapping (supplement with field
applications, and strict licensing conditions including monitoring of | verification as far as possible) of impact features together
the systems should apply. with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
Weldevonden Channelled valley AB High to require desktop and field-based assessments to quantify the
6 B41B 0li_6.2 wetlgn q bottom Very High AB impact of incised channels and erosion gullies on
Hillslope seepage (Neletal., 2011) | (desktop) geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
A crane monitoring programme should be developed and
implemented in conjunction with an NGO/conservation
authority to monitor crane populations.
. Motivation: Protection, Maintenance and Management Requirements: " .
6 BtE oi 63 | Draaikiaal wetlnd | Channelled  valley C VSSthigh 5 Maintenance of permanent water inputs to the wetland is critical for peat Maintain the existing flow distribution and retention patters in the | PES to be verified and EIS and REC to be determined.
_6. 1 bottom (Nel etal., 2011) B4 formation and to prevent oxidation. Maintenance of vegetation types and system. Compile an accurate desktop wetland basemap for the
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Olifants structure is required to ensure that existing biodiversity values are not ) system prior to the start of monitoring and map the extent of
PESEIS undermined. Unchannelled nature of sections of the wetland must be erosion and dominant vegetation types in the system using
2011) maintained. the most recent available remote imagery.
Maintain existing vegetation structure and composition. PES Score for hydrology based on a detailed (Level 2)
Maintain permanent saturation of peat wetlands. assessment using Wet-Health (Macfarlane et al. 2007). Must
include detailed desktop mapping (supplement with field
Lateral flow inputs to the wetland must be protected through verification as far as possible) of impact features together
application of hydrological buffers determined via hydro- with mapping and rating of discrete disturbance units with
pedological assessments undertaken as part of EIA and/or WUL similar impacts. Every 3 years
applications, and strict licensing conditions including monitoring of .
the systems should apply. PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
A crane monitoring programme should be developed and
implemented in conjunction with an NGO/conservation
authority to monitor crane populations.
Motivation: Protection, Maintenance and Management Requirements: . )
Maintenance of permanent water inputs to the wetland is critical for peat Maintain the existing flow distribution and retention pattems in the | PES to be verified and EIS and REC to be determined.
f?rmztationland to_pr(;a\:ent oxidaii':)nt. Mgiptengnfﬁ of v;agete:tion types ?nd system. Compile an accurate desktop wetland basemap for the
Erzgzrt:r:?n:drlequwe 0 ensure fhat exIsting blodiversty values are no Unchannelled nature of sections of the wetland must be system prior to the start of monitoring and map the extent of
maintained. erosion and dominant vegetation types in the system using
the most recent available remote imagery.
Maintain existing vegetation structure and composition. PES Score for hydrology based on a defaied (Level 2)
Maintain permanent saturation of peat wetlands. assessment using Wet-Health (Macfarlane et al. 2007). Must
) include detailed desktop mapping (supplement with field
Lateral flow inputs to the wetland must be protected through verification as far as possible) of impact features together
application of hydrological buffers determined via hydro- with mapping and rating of discrete disturbance units with
pedological assessments undertaken as part of EIA and/or WUL similar impacts. Every 3 years
applications, and strict licensing conditions including monitoring of
the systems should apply. PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
. ABtoC High to require desktop and field-based assessments to quantify the
6 B41F 0li_6.4 Eraalkraal wetland ght?nnelled valley Very High | ABBtoB impact of incised channels and erosion gullies on
otiom (Nel etal, 2011) | (desktop) geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
A crane monitoring programme should be developed and
implemented in conjunction with an NGO/conservation
authority to monitor crane populations.
Motivation: Protection, Maintenance and Management Requirements: . )
Maintenance of permanent water inputs to the wetland is critical for peat Maintain the existing flow distribution and retention patters in the | PES to be verified and EIS and REC to be determined.
‘ B High to formationland to_prevent oxidation. Mgintenance_ of yegetation types and system. Compile an accurate desktop wetland basemap for the
6 BA1E 0li 65 ?I?raalkraal wetland Hillslope seepage Very High AB strgcturg |sdreqU|red to ensure that existing biodiversity values are not Unchannelled nature of sections of the wetland must be system prior to th.e start of mo_nitoring and map the extent of
(Neletal., 2011) | (desktop) undermined. maintained. erosion and dominant vegetation types in the system using
the most recent available remote imagery.
Maintain existing vegetation structure and composition.
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Catchment 1D Protection, Maintenance and Management Requirements
Maintain permanent saturation of peat wetlands. PES Score for hydrology based on a detailed (Level 2)
. assessment using Wet-Health (Macfarlane et al. 2007). Must
Late_ral flow inputs to the wetland must bg prote_cted through include detailed desktop mapping (supplement with field
application of hydrological buffers determined via hydro- verification as far as possible) of impact features together
pedological assessments undertaken as part of EIA and/or WUL with mapping and rating of discrete disturbance units with
applications, and strict licensing conditions including monitoring of | iiiar impacts. Every 3 years
the systems should apply.
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
A crane monitoring programme should be developed and
implemented in conjunction with an NGO/conservation
authority to monitor crane populations.
Motivation: Protection, Maintenance and Management Requirements: o
Maintenance of vegetation types and structure is required to ensure that Maintain the existing flow distribution and retention pattems in the | A Wetland monitoring strategy/plan should be developed and
existing biodiversity values are not undermined. system. implemented in conjunction with Mpumalanga Parks Board.
This should include:
Unchannelled nature of sections of the wetland must be )
maintained. PES Score for hydrology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Must
Maintain existing vegetation structure and composition. include detailed desktop mapping (supplement with field
o i verification as far as possible) of impact features together
Maintain permanent saturation of peat wetlands. with mapping and rating of discrete disturbance units with
The conservation measures and management practices as per similar impacts. Every 3 years
the Ramsar Information Sheet (RIS) PE re for morphol n iled (Level 2
(hpsisis ramsar.org/RISaplesIRISTen/ZAT ORIS.0U) o7 | ccsasamont asts Wortioans (aciatne ot ol 2007 Wil
Comprises a mosaic of Verloren Valei Nature Reserve must be implemented and require desktop and field-based assessments to quantify the
hillslope ~ seepage B maintained together with any additional management impact of incised channels and erosion gullies on
6 B41F oii 68 Verloren Valei wetlands and Very High A plans/actions that have subsequently been implemented by the geomorphic integrity. Extent of existing channels and
- channelled and | (Neletal, 2011) Mpumalanga Parks Board. location of erosion headcuts should be marked in the field
gntcthanne"t?d ] valley using a GPS as far as possible and mapped. Every 3 years.
ottom wetlands
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
A crane monitoring programme should be developed and
implemented in conjunction with an NGO/conservation
authority to monitor crane populations.
Motivation: Protection, Maintenance and Management Requirements: )
, - , o Maintain the existing flow distribution and retention pattems in the | COMPile an accurate desktop wetland basemap for the
This wetland was prioritized for water quality enhancement. Maintaining the system. system prior to the start of monitoring and map the extent of
flow distribution and retention patterns and vegetation structure of the erosion and dominant vegetation types in the system using
High to system is essential to maintain the water quality enhancement function. Unchannelled nature of sections of the wetland must be the most recent available remote imagery.
Unchannelled  valley Very High maintained. .
‘ Belfast  wetland bottom ABtoC (B4 S ‘ - Desktgp mapping of the extent of dams aqd surface flow
6 B41A 0li_6.9 complex Channelled valley Olifants Bto AIB Maintain existing vegetation structure and composition. reduction activities in the wetland & associated catchment
P bottom (Nel etal., 2011) PESEIS o , on latest available aerial imagery. Mapping to be undertaken
Hillslope seepage 2071) Maintain permanent saturation of peat wetlands. ata scale of 1:10 000. Every 5 years.
) PES Score for hydrology based on a detailed (Level 2)
Lateral flow inputs to the wetland must be protected through assessment using Wet-Health (Macfarlane et al. 2007). Must
application of hydrological buffers determined via hydro- include detailed desktop mapping (supplement with field

Draft 125 July 2016



https://rsis.ramsar.org/RISapp/files/RISrep/ZA1110RIS.pdf

Determination, Review and Implementation of

Wetlands Component Report
the Reserve in the Olifants/Letaba System P P

Ecological Specifications
%g?:ﬁ:l:;{ WeItII)a e Wetland Name Wetland Type PES EIS REC Ecological Specifications Objectives Monitoring Requirements

Protection, Maintenance and Management Requirements

IUA

pedological assessments undertaken as part of EIA and/or WUL | verification as far as possible) of impact features together
applications, and strict licensing conditions including monitoring of | with mapping and rating of discrete disturbance units with
the systems should apply. similar impacts. Every 3 years

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.

WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years

Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to
determine changes and degradation related to peat.

Motivation: Protection, Maintenance and Management Requirements:

) o ) L Maintain the existing flow distribution and retention patterns in the
This wetland was prioritized for water quality enhancement. Maintaining the system.

flow distribution and retention patterns and vegetation structure of the Compile an accurate desktop wetland basemap for the

. . - b . system prior to the start of monitoring and map the extent of
system is essential to maintain the water quality enhancement function. Maintain existing vegetation structure and composition. e):osion zn d dominant vegetation typ%s in the gystem using

the most recent available remote imagery.

PES to be verified and EIS and REC to be determined.

Desktop mapping of the extent of dams and surface flow
reduction activities in the wetland & associated catchment
on latest available aerial imagery. Mapping to be undertaken
at a scale of 1:10 000. Every 5 years.

PES Score for hydrology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Must
include detailed desktop mapping (supplement with field

c verification as far as possible) of impact features together
with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years

Krankloofpsruit Channelled valley C Moderate

9 B6OF 0811 wetland bottom (Neletal, 2011) | (deskiop)

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.

WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years

Motivation: Protection, Maintenance and Management Requirements:

. _— . N Maintain the existing flow distribution and retention patterns in the
This wetland was prioritized for water quality enhancement. Maintaining the system. )
flow distribution and retention patterns and vegetation structure of the Compile an accurate desktop wetland basemap for the

; ; o h - system prior to the start of monitoring and map the extent of
system is essential to maintain the water quality enhancement function. Maintain existing vegetation structure and composition. e)r/osion Zn d dominant vegetation typ%s in the Zystem using

the most recent available remote imagery.

PES to be verified and EIS and REC to be determined.

Desktop mapping of the extent of dams and surface flow
. reduction activities in the wetland & associated catchment
be High to . L X
. on latest available aerial imagery. Mapping to be undertaken
Channelled valley C Very High at a scale of 1:10 000. Every 5 years
9 B60OH 0li_9.2 Ohrigstad wetland (B4 B ’ ) '

bottom (Neletal, 2011) | Olifants PES Score for hydrology based on a detailed (Level 2)
PESEIS assessment using Wet-Health (Macfarlane et al. 2007). Must

2011) include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years

Likely to

PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
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Catchment 1D Protection, Maintenance and Management Requirements
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years
Motivation: Protection, Maintenance and Management Requirements: . . - .
Tufa is formed where carbonate minerals precipitate out of ambient ] , , Mapping of all groundwater abstraction activities within the
temperature water and thus represent permanent discharge of groundwater Ma_mtenance of_ permanent wqter inputs to the tufa waterfall is f:atchment of the tufa waterfall on latest available aerial
out of dolomitic aquifers. critical for ongoing tufa formation. imagery. Repeat every 5 years.
Any applications for groundwater use in the area will need to
consider the impacts on this system, both from an EIA and WUL
10 B71G 0li_10.1 Tufa waterfall Tufa waterfall B Very High AB perspective, and strict licensing conditions including monitoring of
the system should apply.
Control of cultural activities within the wetland, e.g. salt harvesting.
Site specific management measures should be developed in
consultation with the local community to ensure the continued
protection of this system.
Motivation: Protection, Maintenance and Management Requirements: - )
Maintenance of permanent water inputs to the wetland is critical for peat , PES to be verified and EIS and REC to be determined.
formation and to prevent oxidation. Maintenance of vegetation types and Lg?nltjgiizznne"ed nature of sections of the wetland must be Compile an accurate deskiop wetland basemap for the
struoturg is required to ensure that existing biodiversity values are not : system prior to the start of monitoring and map the extent of
undermined. Maintain permanent saturation of peat wetlands. erosion and dominant vegetation types in the system using
the most recent available remote imagery.
Lateral flow inputs to the wetland must be protected through )
application of hydrological buffers determined via hydro- Desktop mapping of the extent of dams and surface flow
pedological assessments undertaken as part of EIA and/or WUL reduction actywhes in t_helwetland & asspuated catchment
applications, and strict licensing conditions including monitoring of | On 1atest available aerial imagery, specifically forestry.
the systems should apply. Mapping to be undertaken at a scale of 1:10 000. Every 5
years.
Strict application of suitable forestry buffers. PES Score for hydrology based on a detailed (Level 2)
. ) ) i ) assessment using Wet-Health (Macfarlane et al. 2007). Must
A wab!e pgpulatlons of the Treur River Barb fish species should include detailed desktop mapping (supplement with field
be maintained. verification as far as possible) of impact features together
Likely to with mapping and rating of discrete disturbance units with
b?—lyiry similar impacts. Every 3 years
C 19
13 B60C 0li_13.1 | Treur wetland Hillslope seepage (B4 B PES Score for geomorphology based on a detailed (Level 2)
(Nel etal., 2011) Olifants assessment using Wet-Health (Macfarlane et al. 2007). Will
PESEIS require desktop and field-based assessments to quantify the
2011) impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Undertake a baseline peat survey to determine extent,
distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to
determine changes and degradation related to peat.
A Treur River Barb monitoring programme should be
developed and implemented in conjunction with an
NGO/conservation authority to monitor crane populations.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Tufa is formed where carbonate minerals precipitate out of ambient Maintenance of permanent water inputs to the tufa waterfall is and implemented in conjunction with Mpumalanga Parks
temperature water and thus represent permanent discharge of groundwater | critical for tufa formation. Board. This should include:
out of dolomitic aquifers. ) ) o
Mapping of all groundwater abstraction activities within the
13 B60D 0li_13.2 Kadishi waterfall Tufa waterfall AB Very High AB Any applications for groundwater use in the area will need to catchment of the Kadishi Waterfall.
consider the impacts on this system, both from an EIA and WUL
perspective, and strict licensing conditions including monitoring of
the system should apply.
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Motivation: Protection, Maintenance and Management Requirements: )
This wetland is likely to provide important water quality enhancement and , Compile an accurate desktop wetland basemap for the
flow maintenance functions in the Ebenezer Dam catchment. Thg un'channelled nature of sections of the wetland must be systgm prior to the start of mqnltonng apd map the exter)t of
maintained. erosion and dominant vegetation types in the system using
the most recent available remote imagery.
Lateral flow inputs to the wetland must be protected through )
application of hydrological buffers determined via hydro- Desktop mapping of the extent of dams and surface flow
pedological assessments undertaken as part of EIA and/or WUL reduction actI|V|t|es in t'helwetland & asgomated catchment
applications, and srict licensing conditions including monitoring of | On 1atest available aerial imagery, specifically forestry.
the systems should apply. Mapping to be undertaken at a scale of 1:10 000. Every 5
years.
Strict application of suitable forestry buffers. PES Score for hydrology based on a detailed (Level 2)
Targeted wetland management actions and rehabilitation assessment using Wet-Health (Macfarlane et al. 2007). Must
interventions should be implemented to improve the wetland include detailed desktop mapping (supplement with field
) structure and functioning. This must address in particular verification as far as possible) of impact features together
1 B81A Let 1.1 Stanford wetland Floodplain D Moderate D afforestation related rehabilitation measures. with mapping and rating of discrete disturbance units with
similar impacts. Every 3 years
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years
Motivation: Protection, Maintenance and Management Requirements: )
This wetland is likely to provide important water quality enhancement and , Compile an accurate desktop wetland basemap for the
flow maintenance functions. The unchannelled nature of sections of the wetland must be system prior to the start of monitoring and map the extent of
maintained. erosion and dominant vegetation types in the system using
the most recent available remote imagery.
Lateral flow inputs to the wetland must be protected through )
application of hydrological buffers determined via hydro- Desktop mapping of the extent of dams and surface flow
pedological assessments undertaken as part of EIA and/or WUL reduction actmhes in t_helwetland & asspaated catchment
applications, and strict licensing conditions including monitoring of | On 1atest available aerial imagery, specifically forestry.
the systems should apply. Mapping to be undertaken at a scale of 1:10 000. Every 5
years.
Strict application of suitable forestry buffers. PES Score for hydrology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Must
Unchannelled valley include detailed desktop mapping (supplement with field
Tzaneen Dam bottom D verification as far as possible) of impact features together
! B818 Let 12 wetland Channelled valley D/E Moderate with mapping and rating of discrete disturbance units with
bottom similar impacts. Every 3 years
PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years
Motivation: Protection, Maintenance and Management Requirements: )
Compile an accurate desktop wetland basemap for the
This wetland is likely to provide an important flow regulatory and water The unchannelled nature of sections of the wetland must be system prior to the start of monitoring and map the extent of
) B81D Let 2.1 Thabina wetland Channelled valley C High B quality enhancement function. The wetland is important form a direct maintained. erosion and dominant vegetation types in the system using
- bottom human use perspective. the most recent available remote imagery.
Existing vegetation types and structure must be maintained or Desktop mapping of the extent of dams and surface flow
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Catchment 1D Protection, Maintenance and Management Requirements
improved within natural seasonal variability. reduction activities in the wetland & associated catchment
on latest available aerial imagery. Mapping to be undertaken
at a scale of 1:10 000. Every 5 years.
_Targeted_ wetland managemer_]t actions and rehabilitatign . PES Score for hydrology based on a detailed (Level 2)
interventions should be investigated and implemented if required assessment using Wet-Health (Macfarlane et al. 2007). Must
o improve the wetland structure and functioning. include detailed desktop mapping (supplement with field
verification as far as possible) of impact features together
with mapping and rating of discrete disturbance units with
Site specific management measures should be developed in similar impacts. Every 3 years
consultation with the local community to ensure the maintenance .
and controlled utilisation of the wetland. PES Score for geomorphology based on a detailed (Level 2)
assessment using Wet-Health (Macfarlane et al. 2007). Will
require desktop and field-based assessments to quantify the
impact of incised channels and erosion gullies on
geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years
Motivation: Protection, Maintenance and Management Requirements: .
A culturally important site and one of only a few remaining undeveloped ] , o Compile an accurate desktop wetland basemap for the
thermal hot springs in the catchment. This is a peatland with high ecological Malntenanc_e of permanent water mputs to the wetland is critical for systgm prior to th_e start of mo_nltonng ar_1d map the extent of
importance. Maintaining permanent flow in the system is essential for its peat formation and to prevent oxidation. erosion and domma_nt vegetation frypes in the system using
maintenance and the protection of the peat. Maintain existing vegetation structure and composition. the most recent available remote imagery.
L . . Mapping of all groundwater abstraction activities within a
Any applications for groundwater use in the area will need to minimum 1km radius of the springs.
consider the impacts on this system, both from an EIA and WUL
9 B82G Let 9.1 Baleni hot spring Spring B Very High A/B perspective, and strict licensing conditions including monitoring of | WET-Health Level 2 assessment (Macfarlane et al. 2007) of
the system should apply. wetland vegetation. Vegetation assessment to be supported
o ) by vegetation transects as per WET-RehabEvaluate, as a
Cpntrol of cultural activities within the wetland, e.g. salt haryestlng. minimum, wherever possible. Every 3 years.
Site specific management measures should be developed in
consultation with the local community to ensure the continued Undertake a baseline peat survey to determine extent,
protection of this system. distribution and depth of peat in the system as well as
humification. Repeat the survey every 10 years to determine
changes and degradation related to peat.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of the largest wetlands in the Kruger National Park, this wetland Maintain the existing flow distribution and retention pattens inthe | and implemented in conjunction with SANParks. This
has important biodiversity and functional value. Opportunities exist to system. should include:
improve the current state of the system through management interventions.
Maintain existing vegetation structure and composition. PES Score for geomorphology based on a detailed (Level
2) assessment using Wet-Health (Macfarlane et al. 2007).
No new activities that could lead to flow concentration should be Will require desktop and field-based assessments to
Unchannelled valley allowed in the system without following a detailed authorisation quantify the impact of incised channels and erosion gullies
12 B83C Let 12.1 Nshawu bottom C High B process. on geomorphic integrity. Extent of existing channels and
- Channelled valley location of erosion headcuts should be marked in the field
bottom using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of the larger wetlands in the Kruger National Park, this wetland Unchannelled nature of the wetland must be maintained. and implemented in conjunction with SANParks. This
has important biodiversity and functional value. The current state of the should include:
system should be maintained. Maintain existing vegetation structure and composition.
PES Score for geomorphology based on a detailed (Level
No new activities that could lead to flow concentration should be 2) assessment using Wet-Health (Macfarlane et al. 2007).
allowed in the system without following a detailed authorisation Will require desktop and field-based assessments to
ManveletiMakhad | Unchannelled valle ) process. quantify the impact of incised channels and erosion gullies
12 B83D Let 122 | . Wgﬂand bottom y A High A on geomorphic integrity. Extent of existing channels and
No increase in groundwater abstraction within the immediate location of erosion headcuts should be marked in the field
vicinity of the wetland unless a detailed authorisation process has | using a GPS as far as possible and mapped. Every 3 years.
been followed.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
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Catchment 1D Protection, Maintenance and Management Requirements
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of only a few thermal hot springs containing peat in the Kruger Maintenance of permanent water inputs to the wetland is critical and implemented in conjunction with SANParks. This
National Park, this wetland has important ecological value. Opportunities for peat formation and to prevent oxidation. should include:
exist to improve the current state of the system through management ) i .
interventions. No increase in groundwater abstraction within a minimum 1km Mapping of all groundwater abstraction activities within a
radius of the springs. minimum 1km radius of the springs.
) B90B Shi_t Malahlapanga Spring E High D R . . WET-Health Level 2 assessment (Macfarlane et al. 2007) of
Maintain existing vegetation structure and composition. wetland vegetation. Vegetation assessment to be supported
. o by vegetation transects as per WET-RehabEvaluate, as a
Targeted wetland management actions and rehabilitation minimum, wherever possible. Every 3 years.
interventions should be implemented to try to improve the wetland
structure and functioning.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of only a few thermal hot springs containing peat in the Kruger Maintenance of permanent water inputs to the wetland is critical and implemented in conjunction with SANParks. This
National Park, this wetland has important ecological value. Opportunities for peat formation and to prevent oxidation. should include:
exist to improve the current state of the system through management ) ) .
interventions. No increase in groundwater abstraction within a minimum 1km Mapping of all groundwater abstraction activities within a
' o ' . radius of the springs. minimum 1km radius of the springs.
) B90D Shi 2 Mafiyeni Spring c Very High B R . . WET-Health Level 2 assessment (Macfarlane et al. 2007) of
Maintain existing vegetation structure and composition. wetland vegetation. Vegetation assessment to be supported
. o by vegetation transects as per WET-RehabEvaluate, as a
Targeted wetland management actions and rehabilitation minimum, wherever possible. Every 3 years.
interventions should be implemented to try to improve the wetland
structure and functioning.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of the larger wetlands in the Kruger National Park, this wetland Unchannelled nature of the wetland must be maintained. and implemented in conjunction with SANParks. This
has important biodiversity and functional value. The current state of the should include:
system should be maintained. Maintain existing vegetation structure and composition.
PES Score for geomorphology based on a detailed (Level
No new activities that could lead to flow concentration should be 2) assessment using Wet-Health (Macfarlane et al. 2007).
allowed in the system without following a detailed authorisation Will require desktop and field-based assessments to
process. quantify the impact of incised channels and erosion gullies
- B90A Shi3 | Shishatiouary | Unerepneledualey AB Moderate | AR on geomorphic ntegry. Extent of exsting chanels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
Motivation: Protection, Maintenance and Management Requirements: A wetland monitoring strategy/plan should be developed
Being one of the larger wetlands in the Kruger National Park, this wetland Maintain the existing flow distribution and retention pattens inthe | and implemented in conjunction with SANParks. This
has important biodiversity and functional value. Opportunities exist to system. should include:
improve the current state of the system through management interventions.
Maintain existing vegetation structure and composition. PES Score for geomorphology based on a detailed (Level
2) assessment using Wet-Health (Macfarlane et al. 2007).
No new activities that could lead to flow concentration should be Will require desktop and field-based assessments to
) Channelled valley . allowed in the system without following a detailed authorisation quantify the impact of incised channels and erosion gullies
- BIOH Shi_4 Dzombo bottom B High B process. on geomorphic integrity. Extent of existing channels and
location of erosion headcuts should be marked in the field
using a GPS as far as possible and mapped. Every 3 years.
WET-Health Level 2 assessment (Macfarlane et al. 2007) of
wetland vegetation. Vegetation assessment to be supported
by vegetation transects as per WET-RehabEvaluate, as a
minimum, wherever possible. Every 3 years.
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