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1. Introduction

LimnologyPTY LTWvas appointedfor the aquatic ecosystems condition and impact ratings for the
proposed diversion of the Olifants Riyelew processing planand run of mine stockpiletailings

facility, contractor yard and the two pollution control daifies the 2SeanmCoal mineMpumalanga

1.1. Aquatic ecosystem rationale
An a@uatic ecosystem idefA Y SR & aly SOz2aeaidsSY GKIFIG Aa LISNYLy
flowing or standing water or which has soils that are permanently or periodically saturated within 0.5
Y 2F (KS @Hsktll 2618zNHsltefrSstfurther defined by thgefinition of a watercourse
In the National Water Act, 1998 (Act NB6G of 1998)a watercourseis definedas:

@) A river orspring.

(b) A natural channel in which water flows regularlyirtermittently.

(©) A wetland lake,or dam into which, or from which, water flows; and

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

be a watercourse and a reference to a watercourse includes, where relevant, its béd skl

Different idand (freshwater) watercourses occur in South Africa and deéined by their
topographical location, water source, hydroperiod, saitgetation,and functional unitgOllis,et al.,
2013) The following illustration presents the types and typical laatiof different inland aquatic
systems found in South Afri¢Rigurel).

chanelled
Valley-hottom wetland
wetlnd flat

Urchamnelled
valley-hottam wetlanq

Plocdplain wetland INLAND STSTEMS

HGUREL: THE TYPES AND LOCATION OF INLAND AQUATIC ECOYISTEW3L, 2013)
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This definition of a watercourse is important especidilbn area of increased hydrological movement

is found but cannot be classified as either a wetland or riparian area. Important to note is that
according to the National Water Act, 1998 (Act B®of 1998), wetlands are definedas:[ YR 6 KA OK
is transitinal between terrestrial and aquatic systems where the water table is usually at or near the
surface or the land is periodically covered with shallow water, and which land in normal circumstances

supports or would support vegetation typically adapted ® lif Ay &l G4 dz2NF G SR &2Af ®¢

It is very important that this definition is applied to both natural and manmade wetlands. Wetlands
are very important in South Africa. Almost 50% of wetlands have been lost in South Africa and the
conservation of the remaining wettds is very important (WRC 2011) Wetlands provide many services
to the ecosystem thewre in(Kotze,et al. 2007). One of the most important services provided by
wetlands is that of the impeding and holding backilobdwaterto be released more constanths

well as slow water release through dry periods (Cql@05). Other very important functions that
wetlands provide are as a source of habitat to many different species of fauna and flora. Wetlands also

lead to an increase in the overall biodiversifithe area and ecological functioning (Colli2305).

Wetland conditions are formed when the prolonged saturation of water in the soils create different
niche conditions for various fauna and flora. The source of water feeding into a wetland is very
important, as it is an indication of the tymndin many cases can provide an indication of the condition

of the wetland.

As South Africa is a signatory of the Ramsar Convention for the conservation of important wetlands,
we are committed to the conservation of all our wetlandie Convention on Wetlands came into
force for South Africa on 21 December 1975. South Africaeptshas 21 sites designated as

Wetlands of International Importance, with a surface area of 554,136 hectarews.famsar.org.

Although the term wetland describes the médimctionsprovided by the wetland, there armany

different hydrogeomorphitypesof wetlands in South Africa.

¢CKS 62NR ANARLI NAIFYE A& RNIrgy FNRY GKS [FOGAYy 62N
simply refers to land adjacent to a body of water or life on the bank of a body of water (Wagner &
Hagan, 2000).
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The National Water Act, 1998 (Act N&& of 1998) also defines riparian areas:d WA LJ: NA |y K| 07
includes the physical structure and asst&ibvegetation of the areas associated with a watercourse

which are commonly characterized by alluvial soils, and which are inundated or flooded to an extent

and with a frequency sufficient to support vegetation of species with a composition and physical

si NHzOG dzZNB RAAGAYOG FTNRY (K2asS 2F | RelIOSyd ftFyR I

The delineation of the riparian edge does not follow the samethodology,as is the case with
wetlands. The riparian edge is demarcated using the physical structure of the vegetation found in the
riparian area, as well as the micro topographical location of the riparian characteristics. In riparian
areas, the increased water available to the plants (living in this area) has created a habitat with greater
vegetation growth potential. This boundary ofegter growth is used to delineatde riparian edge

(Figure2).

Grasses and shrubs

Aquatic Riparian Upland

HGURE2: SKETCH INDICATING A CROSS SECROGMBIAN ZONATION COMMONLY FOUBIURHAFRICA
WWW.EPAGOV

¢tKS RStEAYSIGA2Y 3FdZARSEAYSSE 5SLINIYSyd 2F 21 GSN
and delineation of wetlands and riparian areas, Edition 1 September, 20@5revision &f 1998was

used.The site visit was conductedn various dates in 2019, 2020, 2021 and 202 field work was

completed by the author and the data is assimilated into this repoifhis identification and
delineation of possible wetlands and riparian ltabis also done to mitigate any possible future

contraventions of the National Water Act, Act no 36 of 1998.
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Although the term wetland describes the mdimctionsprovided by the wetland, there ammany

different hydrogeomorphitypesof wetlands in South Africa. The following tablalflel) from Kotze,

et al. 2007 illustrates the type of wetland agll as the hydrological source of the wetland. Important

is Table2 concerning the regulatory benefits provided by the wetland types.

TABLEL: THEWETLAND HYDROGEOMOREAHGM)TYPES TYPICALLY SUPPORTING INLAND WETLANDS IN
SOUTHAFRICAFROMKOTZEET AL2007)

Hydrogeomorphic (HGM) types

Description

Floodplain @

Valley bottom areas with a wellefined stream channel
gently sloped and characterized by floodplain features s
as oxbow depressions and natural levees and the ally
(by water) transport and deposition of sediment, usug
leading to anet accumulation of sediment. Water inpu
from main channel (when channel banks overspill) &

from adjacent slopes.

Valley bottom

with a channel

Valley bottom areas with a weflefined stream channe|
but lacking characteristidloodplain features. May be
gently sloped and characterized by the net accumulatio
alluvial deposits or may have steeper slopes and
characterized by the net loss of sediment. Water inp
from main channel (when channel banks overspill)

from adpcent slopes.

Valley bottom

without a channel

Valley bottom areas with no clearly defined stream chan
usually gently sloped and characterized by allu
sediment deposition, generally leading to a n
accumulation of sediment. Water inputmainly from

channel entering the wetlandndfrom adjacent slopes

linked to a stream

channel

Slopes on hillsides, which are characterized by the colly
(transported by gravity) movement of materials. Wat
inputs aremainly from subsurface flow and outflow ig
usually via a well defines stream channel connecting

area directly to a stream channel.

Isolated hillslope

Hillslope seepage §

seepage

Slopes on hillsides, which are characterized by the colly
(transported by gravity movement of materials. Wate
inputs mainly from suisurface flow and outflow eithe
very limited or through diffuse suburface and/or surface
flow but with no direct surface water connection to

stream channel

Source of water|
maintaining wetland
Surface | Subsurface

* k% *

*kk */***

*kk */***

* *k%k

* *k%k
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outlet is usually absent, and therefore this type is usu

isolated from the stram channel network.

Source of water|
Hydrogeomorphic (HGM) types Description maintaining wetland
Surface | Subsurface
A basin shaped area with a closed elevation contour t
) allows for the accumulation of surface watere(, it is
Depression ) o )
] ] @ inward draining). It may also receive ssirface water. An */*** K[k
(including Pans)

Water source:

indicates wetland

* Contribution usually small

*** Contribution usually large

*/ *** Contribution may be small or important depending on the local circumstances

*/ *** Contribution may be small or important depending on the local circumstances.

Precipitation is an important water source and evapotranspiration an important outpait fhe above settings.

TABLE2: THE REGULATORY BENEFITS POTENTIALLY PRONEDEANBDEROMKOTZE ET AR0Q7)

Regulatory benefits potentially provided by wetland
Wetland Flood Attenuation Enhancement of Water Quality
) Stream
Hydrogeomorphic Early
Late wet| flow Erosion | Sediment ) i
types (HGM) Wet . i Phosphates | Nitrates | Toxicants
season | regulation | control Trapping
Season

F|00dp|aln *%* * 0 *% *% *% * *
Valley bottom

* 0 0 *% * * * *
channelled
Valley bottom

* * *‘? *% *% * * *%
unchannelled
Hillslope seepage

* 0 * *% O o *% **
connected to a stream
Isolated hillslope

* 0 O *% 0 O *% *
seepage
Pan/ Depression * * 0 0 0 0 * *
Rating: 0 Benefit unlikely to be provided to any significant level
* Benefit likely to be present as least to some degree
** Benefit very likely to be present (and ofteaupplied to a high level)

1.1. Buffers or setbacks

Buffer areas are part of the aquatic ecosystem and may not be developed or affected in any way by

the construction activities and is rated the same sensitivity as the system. Buffers are a strip of land
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surrounding a wetland or riparian area in which aitithg are controlled or restrictedp reduce the

impact of adjacent land uses on the wetland or riparian aFégure3.

SETBACK

T
WETLAND

BUFFER BUFFER SETBACK

HGURE: LAYOUT OF A TYPICAL BUFFER AROUND A WETLAND WITH THE SETBACK LINE CLEARLY DEFINED

Buffers are a fabricated ecotone. This ensures the wetland functioning is kept at an optimum and the
services provided by wetlands are maintaind@ ensure the buffer is maintained it must be fenced
off prior to the physical construction of the site and the building contractors of the site contractually

bound to the conservation of the area.

1.2. Scope of work
The scope of tis project is

== Delineation aquatic ecosystems,

==  Assessment othe wetland and riparian conditions on site and within 500 of the
extended studyarea (ESA)

== Conduct a wetland functional assessment which includes the Present Ecological State (PES)
of the wetland feature and ripariafeatures, Ecological Importance and Sensitivity (EIS)
and Ecoservices of the systems,

«=»  Determine the environmental impacty the diversion

«=»  Complete theDWS Risk Assessmdatt the diversion, process plant and new offices,

== Quggested buffer zones and mitigation measures to limit timpdcts to the aquatic
ecosystem,

== Compileall Maps & Shapefiles accompanying the repofisese can be obtained from

Limnology Pty. Ltd.

2 Limnology. 08321 5445%ertusfourie @gmail.com
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2. Assumptions and limitations

To determine the riparianr wetlandboundary, indicators (as discussed above) are used. If these are
not present during the site visit, it can be assumed that they were dormant or absent and thus if any
further indicators are foud during any future phases of the project, the authzannot be held
responsible du¢o theA y R A Graridbdity.JBvan though every camastaken to ensure the accuracy

of this report, environmental assessment studies are limited in scipe, and budget. Discussions

and proposed mitigations are to some extent made on reasonable and informed assumptions built on
bona fideinformation sources, as well as deductive reasoniig safety of the delineator is of priority
andthusin areasdeemed,as unsafe limitedime wasspent If thelocation of the study sitéson and
nearunderlying granitic geologyhe possible presence of crypticetlands must be investigated by a

suitably qualified soil scientist with field experience

Deriving a 100%attual report based on field collecting and observations can only be done over several
years and seasons to account for fluctuating environmental conditions and migrations. Since
environmental impact studies deal with dynamic natural systems additiorahiraftion may come to

light at a later stage.

As aquatic systems are directly linked to the frequency and quantity of rain it will influence the systems
RN} AGAOFff&dd LT RdAINAY3I RNE Y2yGiKa 2NJ RNEngsaaSlI az2ya

could be affected.

Limnologycan thus not accept responsibility for conclusions and mitigation measures made in good
faith based on own databases or on the information provided at the time of the directive. This report

should therefore berziewed and acted upon with these limitations in mind.
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3. Site location and description

The study sités locatedaround 26° 9'28.88"S 29°20'39.50(FHgured).
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HGURHE: STUDY SITE LOCATION

3.1.Proposed Activities

iv\«v\ch 39

Map compiled by: Rihann F. Geyser
Alcedo Birding

—
=40 03 06

Scale 1:50000
————

1
3 km

12 18 24

Diversion of the Olifants River fooa mining operationsvith additionallynew processing planand

run of mine stockpilgtailings facility, contractor yard artdvo pollution control dams.

3.2.Regional description and vegetation

Mucina & Rutherford (2006) classified the amsGm 12 Eastern Highveld Grasslaitds found on

slight to moderately undulating plains, as well as low hills and pan depressions. The vegetation is short

densegrasslandand it is dominated by Highveld grass compositiaris(ida, Digitaria, Eragrostis,

Themeda, Tristachyaetc.) with snall, scattered rocky outcrops with wiry, sour grassesl some

woody species for instance ttgenegaliacaffra, Celtisafricana, Diospyros lycioidesibsp.lycioides,

Parinari capensis, Protea caffra, P. welwitsahd Searsianagalismontanum

Very drywinters with strongly seasonal summer rainfall. MAP-8680mm (overall average: 726mm),

MAP relative uniform across most of this unit, but increases significantly in the extreme southeast.

The coefficient of variation in MAP is 25% across most of the uindrops to 21% in the east and

southeast. Incidents of frost occur from-42 days, but even higher at higher elevations.
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It is considered endangereptarget 24%. Only a very small fraction is conserved in statutory reserves
(Nooitgedacht Dam andericho Dam Nature Reserves) and in the private reserves Holkranse,
Kransbank, Morgenstond. Some 44% is primarily transformed by cultivation, plantations, mines,
urbanisation and by building of dams. LasaVer data indicates that cultivation may havedlamore
extensive impact. Although no serious alien invasions are repofedcia mearnsican become

dominant in disturbed sites.

HGURE: THE VEGETATION TYPES OF THE STUDY AREA

3.3.Catchment and ecoregion description
The stuly area falls in th®lifants (WMA no Bandis inquaternary catchments B11B. The quaternary
catchment B11B has a mean annual precipitation of 687.26mm and mean annual runoff of 36.2%. The
study site drains directly to the Olifants River. &#gure6 below for the Google Earth description of
GKS aAdSsT Ia LINPOARSR o0& (GKS S5SLINIYSyd 2F 2FGSN
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