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EXECUTIVE SUMMARY

Freshwater Ecologist Network (FEN) Consulting (Pty) Ltd was appointed to condu ct a
freshwater ecological assessment as part of the Environmental Impact Assessment (EIA) and
Water Use Authorisation (WUA) processes for the proposed Cape Winelands Airport (CWA)
development in Fisantekraal, Western Cape Province. The area of assessment consists of the

&:$ GHYHORSPHQW VLWH WKH pVWXG\ DUHDY DORQJ ZLWHK
MLQYHVWLJIJDWLRQ DUHDY LQ DFFRUGDQ F H1&10/\2K23 B\t elatePiel
the National Water Act, 1998 (Act No. 36 of 1998) as amended (NWA). This report r epresents
the EIA-phase freshwater assessment.

Delineation of freshwater ecosystems was undertaken, using desk-based methods, to iden tify
all freshwater ecosystems in the study and investigation areas. Field verification site
assessments were undertaken in January and April 2022 to verify the presence of freshwater
ecosystems and to gather data for the detailed assessment of such freshwater ecosystems.
Numerous wetlands (seep and channelled valley bottom (CVB) wetlands) are located within

the study area and northern and eastern extent of the investigation area, although not all
wetlands will be impacted by the proposed CWA development. This study quantitatively
assessed a representative set of the wetlands that will be directly impacted by the prop osed

CWA development, whereas wetlands that may be indirectly impacted by the proposed CWA
development are qualitatively assessed. Quantitative assessment was conducted on seep
wetland 1 and CVB wetlands 2 and 3, with seep wetland 1 and CVB wetland 2 used as a
representative for the ecological assessment of seep wetland 2 and CVB wetland 3,
respectively. Qualitative assessment of CVB wetlands 1 and 4 was undertaken due to the very
low quantum of risk of the activities associated with the proposed CWA de velopment to the
wetlands considering their approximate location from the study area. Refer to the
Management Summary for the numbering convention of the wetlands.

Freshwater ecosystem Present Ecological State (PES) Ecoservices Ecological Importance
and Sensitivity (EIS)

CVB wetlands 2 and 3 Category E (Seriously modified)
Seep wetland 1 and 2 Category D (Largely modified)

Very Low Low

Following the ecological assessment of the freshwater ecosystems, the Department of Water

and Sanitation (DWS) Risk Assessment Matrix (2023) (RAM) was applied to ascertain the
significance of possible impacts which may occur as a result of the proposed CWA
development. 7KH SURSRVYHRG] IBQORWHUQDWLYH ZLOO QRW UHVXOW
freshwater ecosystems identified within the study and investigation area, and as such, has

not been included in the RAM or the impact assessment. According to the RAM, the activities
associated with the proposed development during both the construction and oper ational
phases pose a Low risk to the CVB wetlands and a Moderate risk to the seep wetland 1 due
to the anticipated 6.74 ha seep wetland 1 habitat loss as a result of the proposed CWA
development encroaching into the wetland. According to the impact assessment, the
proposed development also poses a hegative moderate impact to the ecological integrity of

the freshwater ecosystems associated with the proposed development mainly to the seep
wetland 1 due to the construction activities and operation of the CWA development and

related infrastructure. Furthermore, the operation of the CWA and stormwater related impacts
associated with the proposed development and anticipated loss of wetland habitat (of seep

wetland 1) will cumulatively add to the existing water quality, sediment issues and habitat
alteration impacts currently experienced by the freshwater ecosystems. Control measures

listed in the Management Summary below must be implemented. A freshwater offset
investigation is being undertaken for the 6.74 ha loss of freshwater habitat associated w ith
the seep wetland 1, as per consultation between the proponent and the DWS, and guidance

and stipulations provided by the DWS in this regard. With strict enforcement of th e site-
specific control measures as provided in this document, taking place, the significance of
impacts arising from the construction and operational phase of the proposed developmen t
can be effectively reduced and managed. Authorisation in terms of Sections 21 (a), (c) and (i)

of the NWA by means of a Water Use Licence Application must be obtained from the DWS for
the proposed development prior to the commencement of any works. In addition, an

i ®
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Environmental Authorisation must be applied for with the Western Cape Department of
Environmental Affairs and Development Planning (DEA&DP), as the development is located
within 32 m of the identified freshwater ecosystems.

Based on the results of the RAM and impact assessment, the preferred layout, and
alternatives 2 and 3 layouts are considered acceptable from a freshwater ecosystem
management perspective, with implementation of the control measures outlined in this report.

Based on the provision that all control measures that are stipulated in th is report be
implemented, the project can be authorised under the strict provision that there must b e clear
evidence of a viable offset and compensation plan that ensures that there is no n et loss of

biodiversity. These compensation, offsetting and rehabilitation commitments as determined
by an offset and rehabilitation plan would need to be legally binding on the applicant.

Note that all changes to the September 2024 version of the EIA report are underlined.

MANAGEMENT SUMMARY

Freshwater Ecologist Network (FEN) Consulting (Pty) Ltd was appointed to conduct a specialist

freshwater ecological assessment as part of the Environmental Authorisation (EA) and Water Use

Authorisation (WUA) processes for the proposed Cape Winelands Airport (CWA) development in

Fisantekraal, Western Cape Province KHUHDIWHU UHIHUUHG WR DV WKH 33H@RSRVHG &
development involves a runway, industrial buildings, service infrastructure (including fibre, electricity,

water, stormwater and sewer), a sewer and water treatment plants, stormwater attenuation ponds,

borehole and a maintenance road and two fences.

The purpose of this report is to define the ecology of the study area in terms of the natural freshwater
ecosystem characteristics, including mapping of all freshwater ecosystems, defining areas of increased
Ecological Importance and Sensitivity (EIS), and defining the Present Ecological State (PES) of the
freshwater ecosystems associated with the proposed development. The Department of Water and
Sanitation (DWS) Risk Assessment Matrix (2023) and an impact assessment were applied to determine
the significance of the impacts associated with the proposed CWA development and control measures
were identified which aim to minimise the potential impacts.

The assessment took the following approach:

¥ A desktop study was conducted, in which the freshwater ecosystems were identified for on-site
investigation, and relevant national and provincial databases were consulted. The results of the
desktop study are contained in Section 5 of this report. The study area falls within the
Berg/Bot/Potberg River catchment, within quaternary catchment G21E;

¥ Afield assessment took place in January and April 2022 during which freshwater ecosystems were
identified within the study area and investigation area (defined as a 500m radius around the
proposed CWA development). These freshwater ecosystems include:
¥, Two seep wetlands; and
¥ Four channelled valley bottom (CVB) wetlands;

¥ The identified freshwater ecosystems were classified according to the classification system (Ollis
et al., 2013); and

¥ The detailed results of the field assessment for the freshwater ecosystems are contained in Section
5 of this report and summarised in the table below. It should be noted that this study quantitatively
assessed a representative set of the wetlands that will be directly impacted by the proposed CWA
development, whereas wetlands that may be indirectly impacted by the proposed CWA
development are qualitatively assessed. Quantitative assessment was conducted on seep wetland
1 and CVB wetlands 2 and 3, with seep wetland 1 and CVB wetland 2 used as a representative
for the ecological assessment of seep wetland 2 and CVB wetland 3, respectively. Qualitative
assessment of CVB wetlands 1 and 4 was undertaken due to the very low quantum of risk of the
activities associated with the proposed CWA development to the wetlands considering their
approximate location from the study area. Refer to the Figure A below for the numbering
convention of the wetlands.

®
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Table A: Summary of the results of the assessed freshwater ecosystems.

IS Ecoservices REC and RMO
ecosystems
CVB wetlands 2 Category E (Seriously REC: D
and 3 modified) Very Low Low RMO: Improve
Low

With the exception of the fences, maintenance road and stormwater release irBpro\dgwiéital
or long-term modifications are anticipated to the CVB wetlands as a ressécdbCWe\miepelopm
since the proposed development will remain outside of the recommended i rouéfensefh

ri)ggirf]itcgiion wetlands. Stormwater release into the surrounding area also pose a risk tduhetiecihogafaih
wetlands, albeit to a limited extent. With the implementation of control measaéeSt@Ensweer
managed effectively (as described in Section 8 below) and that construction atetilvitieh s
proposed development is conducted during the dry, summer season, giegifipacthanmpropog
activities can be localised, effectively reduced and managed.

isgpzwetland ! Category D (Largely modifi Very Low Low RMF({)I?:(lflia[i)ntain
High (seep wetland 1)
The proposed CWA will result in the loss of 6.74 ha of wetland habitastiuetiorihef torunway g
the seep wetland 1. Furthermore, stormwater release into seep wetlgpaséd aviilsélso the ecolog
functioning of the wetland. As a result, wetland offsetting should be investigatedh® &.debbat

Extent of wetland that will be lost. With the implementation of control measuresr{c&etdtscrdéelow) and

modification construction activities associated with the proposed development is conduttgdsduningrtiseasq

the impacts arising from the proposed activities can be localised, effeciveinaedgeet Due to

approximate location of the seep wetland 2 relative to the study area { #328tndgamiea), the imj

to seep wetland 2 is considered negligible considering that stortinevateptreed development w

contained in stormwater attenuation ponds prior to release into the surrowgming environm

1. The ecological condition of CVB wetland 3 and seep wetland 2 is basedtative@sspssseant of CVB wetland 2 and seep
wetland 1, respectively.

Following the assessment of the freshwater ecosystems, the DWS Risk Assessment Matrix of 2023

was applied to ascertain the significance of possible impacts which may occur as a result of the

proposed construction and operational activities associated with the proposed development. It should

EH QRWHG WKDW WG&H YHIRRSFPHBWIQROWHUQDWLYH ZLOO QRW UHVXOW
freshwater ecosystems identified within the study and investigation area, and as such, have not been

included in the RAM or the impact assessment. Based on the layout of the proposed development, the

following was considered during the risk assessment:

% The development footprint area of the proposed development is located within the 500 m
GN 4167 Zone of Regulation (ZoR); and

¥ The proposed development will result in the loss of 6.74 ha of seep wetland 1 habitat and one
of the fences and the maintenance road will be constructed within the 15 m construction
conservation buffer of the wetlands.

The results of this assessment are presented in Section 8 of this report, of which a summary is provided
below.
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FRESHWATER ECOSYSTEMS DELINEATION MAP

f 2 Investigation Area
[] Study Area

Proposed infrastructure
layout

Freshwater Ecosystems

L;] Channelled valley bottom
wetland

Seep wetland
Artificial Features
] Quarry
Agricultural drain
B Artificial impoundment
Stormwater channel

SOUTH AFRIC

Figure A: Map depicting the delineated extent of the freshwater ecosystems and artificial features associated wit

areas and preliminary SDP. Note that the borehole locations, PV facilities and stormwater infrastructure are not indicated
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Activity

Table B: Summary of the DWS Risk Assessment outcomes.

CONSTRUCTION PHASE

Freshwater
ecosystem

Likelihood

Site access, clearing and preparation for civ

which involves: x Removal of vegetation leading to exposure of soil; Seep wetland | 15 | 30 | 100%| 30
« Vetteuarvarsportand acces o s | X TESSES Moo s gnerein e o st | oo wetand 0
x Removal of vegetation and associated distu . ) P and 3 9 18 | 80% | 14,4
to soil sedimentation of the freshwater ecosystems;
X Remo;/al of topsoil and creation of topsoil st x Soil and stormwater contamination from oil and hydrocarbons orig
and vehicles; and , CVBwetland4 7 | 14 | 60% | 84
x Miscellaneous activities by construction pers x Proliferation of AIP as a result of disturbances.
x Disturbances of soil leading to increased AIP proliferation, and in tu
freshwater ecosystem habitat;
x Altered runoff patterns within the landscape, leading to increased | Seep wetland | 16 | 32 | 100%| 32
sedimentation of freshwater ecosystem habitat;
Ground-breaking. excavation of foundations al * Potential for deteriorated water quality, including increased likelih
construction relagt’ed earthworks upgradient of / generation, turbidity and sedimentation within the freshwater ecosyster™ ~yv/g " wetland
. 0,
catchment of the freshwater ecosystems I)r(' Tgsga;ehc:bizf% :V;':agg dlbiota' and 3 o 18 | 80% | 144
particularly within seep wetland 1. . L . . .
x Loss of ecoservice provision associated with the wetland portion
transformed,; .
x Alteration of hydrological processes of the downstream (eastern) portic CVB wetland 4 7 14 | 40% | 56
wetland;
X _Increased habitat fragmentation and reduction in ecological connectivit]
x Earthworks could be potential sources of sediment, which may be tr,
runoff into the freshwater ecosystems;
x Disturbances of soil leading to potential indirect impacts to the freshwat{ Seep wetland| 8 | 16 | 100%| 16
and increased sediment runoff from the construction site to the
Earthworks involved in  th tructi ecosystems, in turn potentially leading to altered freshwater ecosystenmn
mzlrint‘(levr?;n?:e '?g: dvzlonm theeeag?er;?l rggdcr:r(;ar x Loss of freshwater habitat (in the case of seep wetland 1);
study area, 2 perimetergfences and linear infra x Altered runoff patterns, leading to increased erosion and sediment ;:r:ijBSwetland 6 12 | 100%| 12
. ' receiving environment;
associated with the proposed CWA developme . . .
prop P x Proliferation of AlPs as a result of disturbances; and
x Possible contamination of soil and surface water as a result of concre
runoff from the construction site, leading to a reduced ability to support] CVB wetland 4 4 8 40%

Fragmentation of the freshwater ecosystems as a result of the pro

infrastructure
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Activity

Construction activities related to the pr

Freshwater
ecosystem

Likelihood

devel " truction of CWA. industrial B X Potential conveyance of sediment laden stormwater into the freshwate| Seep wetland | 16 | 32 | 100%| 32 n
wz\:grop:?::tn;:r?tns fgjcﬁ"'ggso WWT{/T/ usbriloa_ d x Disturbance to vegetation and habitat ecoservice provision; CVB wetland 0
stormwater infrastructure a{n d installayltion of| X Potential disturbance to hydrological functioning and activity of th§ and 3 8 16 | 20% | 12,8
; - ; S ecosystems;
infrastructure (including bulk water pipelin ; . . . . . .
substations) in ghe stud;area and GN 4106$ ~o| X Disturbances of soils potentially leading to increased alien vegetatior| CVB wetland4 7 | 14 | 60% | 8,4
Construction of one of the fences, the maintena| and in turn to altered habitat; . ) . . o
along the eastern perimeter of the study area x Altered runoff patterns, leading to increased erosion and sedimeni Seep wetland | 6 12 | 60% | 7,2
the CVB wetlands and adjacent to the seep w| freshwatgr ecosy§tems, and , . ) CVB wetland
and the water irrigation pipeline through seep | X Co‘;npac_tlon of soil and loss of habitat as a result of ongoing disturbance o 3We and | o 12 | 60% | 7,2
and adjacent to CVB wetlands 2 and 3 and equipment.
OPERATIONAL PHASE
X Increased risk of pollution of surface water resulting from seepage o
impermeable surfaces such as the runway, access road, passenger pal Seepwetland | 15| 30 | 80% | 24
Operation of the CWA development, roads, an¢  buildings, fuel stations, etc., potentially affecting the downgradien
service infrastructure (excluding the stor ecosystems, leading to impaired water quality and salination of soils; | CVB wetland | 11 | 22 | 60% | 13,2
attenuation ponds, but including bulk water pip¢ x Increased risk of sediment transport in surface runoff from impeceatits and 3
sewer and water treatment plants, bio-digester the freshwater ecosystems leading to altered water quality, smothering
stations). altered vegetation community composition; and
; . . 11| 22 | 40% | 8,8
x Increased risk of erosion, leading to further altered topography/geom CVB wetland 4 °
turn resulting in altered runoff patterns and formation of preferential floy
x Potential pollutants and toxicants entering into the seep wetland 1 and| Seep wetland ] 12 | 24 | 80% | 19,2
3;
Operation of the stormwater infrastructure wi x Potential changes to the water retention pattern, timing and flows within| CVB wetland2 9 | 18 | 40% | 7,2
study area wetlands, especially the seep wetland 1 and CVB wetland 3;
x Potential erosi_on and sedimentation W_ithin the seep_wet_land l1and CVH ~yg wetland3 12 | 24 | 100%| 24
a result of the increased stormwater discharge causing increased scou
Operation and maintenance of the maintenar| X Potential eutrophication of water as a result of enriched water draij Seepwetland|{ 8 | 16 | 40% | 64
freshwater ecosystems; CVB wetland
and fences . .
x Potential fragmentation of the freshwater ecosystems caused by the pr{ and 3 8 | 16| 40% | 6.4
Monitoring and maintenance of structural integt and_ . . o ) Seep wetland | 6 12 | 40% | 4,8
service infrastructure and stormwater and| X Prollferatlon of A'IP species within the freshwater ecosys'tems, CVB wetland .
infrastructure associated with the proposed X Potential loss of indigenous vegetation as a result of maintenance work g 3 6 | 12| 40% | 48
development x Disturbance to and compaction of soil resulting in erosion. CVBwetland4 5 | 10 | 20% 2
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Based on the outcome of the risk assessment, the activities associated with the proposed CWA
development pose a Low risk significance to the CVB wetlands 2, 3 and 4 and a Moderate risk
significance to seep wetland 1, with the implementation of appropriate control measures as guided by
the recommended mitigatory measures in this study. It should be noted that since seep wetland 2 is
located ~320 m downgradient (east) of the study area, the quantum of risk to this wetland is considered
negligible. As such, the assessment of seep wetland 2 was not included in the RAM. However,
considering the slope of the area between the study area and CVB wetland 4, and that CVB wetland
4 is located ~250 m downgradient (north) of the study area, the potential risk to CVB wetland 4 (along
with CVB wetland 2 and 3) was assessed.

According to the impact assessment, the proposed CWA development poses a moderate negative
impact on the ecological integrity of the wetlands in the study and investigation areas with the
implementation of control measures as a result of the loss of wetland habitat due to the construction
and operation of the proposed CWA development. Impacts to the CVB wetlands 2 and 3 are
considered to be Very low to Low with control measures in place, whereas impacts to the seep wetland
1 are considered to be Very low to Moderate with implementation of control measures. The Moderate
impact is associated with the 6.74 ha seep wetland 1 habitat loss anticipated as a result of the
construction and operation of the proposed CWA development. Cumulative impacts were also
assessed on a qualitative level, indicating that the wetland habitat loss and construction and operation
of the proposed CWA development will potentially further contribute to the existing water quality and
sediment issues and altered habitat impacts currently experienced by the freshwater ecosystems.
Cumulative impacts from a climate change point of view are also discussed in the report. An offset
investigation is being undertaken by FEN Consulting to identify suitable target wetland areas to be
rehabilitated in order to compensate for the wetland habitat and functionality lost as a result of the
proposed CWA development, which is aimed at counteracting the negative impact associated with the
loss of 6.74 ha of seep wetland 1 habitat to ultimately ensure that there is no net loss of biodiversity
associated with the proposed development.

Key control measures that must be implemented include:

¥ Construction work, particularly of works within the 15 m construction conservation buffer of
the wetlands, must as far as possible be restricted to the dry, summer season. CVB wetlands
2 and 3 and the remainder of seep wetland 1 where development will not occur, and the
ZHWODQGVT P FRQVWUXFWLRQ SKDVH FRQVHUY BgvdréaQ EXIITHUV
during the construction phase of the proposed development;

¥ Sediment trapping devices must be utilised downgradient of where works are to be undertaken
within seep wetland 1 and upgradient of CVB wetland 3;

¥ Under no circumstances must linear infrastructure be trenched within the CVB wetlands 2 and
3 or their conservation buffer;

¥ Any fences that are to traverse the CVB wetlands 2 and 3 must be installed in such a way that
hydropedological processes are not impeded within these systems. It is recommended that
the erection of fence posts within the CVB wetlands 2 and 3 are avoided;

¥ Stormwater attenuation ponds must be designed and landscaped in accordance with the
Concept Stormwater Management Plan (Zutari, 2024b) with input from a Landscape and Open
Space Planning consultant and freshwater ecologist and all stormwater infrastructure are to
be incorporated into the final Stormwater Management Plan. The stormwater infrastructure is
to be maintained in accordance with the management plan as described in the Concept
Stormwater Management Plan (Zutari, 2024b);

¥ For the construction of the maintenance road along the eastern boundary of the study area,
culverts must be installed to allow the passage of water from the upgradient portions of the
CVB wetlands 2 and 3 to the downgradient portions. Any disturbed areas within these
wetlands must be rehabilitated on completion of construction of the road. Cobbles are to be
placed downgradient of the maintenance road to trap sediment and reduce flow velocity of
surface water entering the wetlands. The maintenance road should ideally avoid seep wetland
1 and circumvent it to avoid further fragmentation of the wetland. Should this not be possible,

@
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the road must be designed in such a manner as to allow hydraulic and hydropedological
process connectivity in the landscape while also allowing fauna to traverse the roadway;

¥% Disturbed areas, particularly associated with the CVB wetlands 2 and 3 with regards to the
maintenance road and fences that will traverse these wetlands must be rehabilitated once
construction activities have ceased,;

¥ Control measures related to trenching and stockpiling activities must be strictly implemented;

¥ A monitoring programme must be implemented to detect and prevent the pollution of soils,
surface water and groundwater;

¥% Wetlands that will potentially be impacted by the proposed CWA development must be
monitored to ensure that the PES drivers and receptors are maintained, and where possible
improved, in accordance with the REC and RMO. An offset plan is being compiled by FEN
Consulting which will outline an appropriate monitoring approach;

¥ Jet fuel and other potential hazardous chemicals must be stored in a manner that reduces the
potential for spills;

% An emergency spill protocol must be compiled and is to be maintained for the CWA, especially
for potential spills on the runways, aprons, roads, etc. to prevent the pollutants from being
transported via stormwater infrastructure into the downgradient wetlands;

¥ A Service Infrastructure Management Plan is to be compiled which details the frequency in
which service infrastructure, particularly the sewer and water treatment plants, bio-digester
and sewer conveyance infrastructure must be serviced. This will assist in the prevention of
leakages and bursting of the sewer infrastructure; and

¥ An emergency plan must be compiled to ensure a quick response and attendance to the
matter in case of a leakage or bursting of a pipeline or overtopping of sewage at the treatment
plant.

With strict enforcement of the site-specific control measures as provided in this document, taking
place, the significance of impacts arising from the construction and operational phase of the proposed
development can be effectively reduced and managed. Based on the results of the RAM and impact
assessment, the preferred layout, and alternatives 2 and 3 layouts are considered acceptable from a
freshwater ecosystem management perspective, with implementation of the control measures outlined
in this report Table 7.

The activities associated with the proposed development will occur within the 500 m GN 4167 ZoR of
the CVB and seep wetlands. The overall risk significance of the assessed activities is considered
moderate. In addition, assuming that the boreholes are existing (as per Zutari, 2024a), the operation
of these boreholes within the GN 4167 ZoR are excluded from the General Authorisation for Section
21 (c) and (i) water uses. A Water Use Authorisation by means of a Water Use Licence Application
will therefore need to be applied for in terms of Sections 21 (a), (c) and (i) of the NWA prior to the
commencement of any works. With guidance from the freshwater specialist and the relevant
authorisation obtained from the competent authority, development of the CWA within the ZoR in
accordance with GN 4167 as it relates to the NWA is considered acceptable provided that the control
measures outlined in this report are strictly implemented. In addition to the above, an Environmental
Authorisation must be applied for with the DEA&DP, as the development is located within 32 m of the
identified freshwater ecosystems.

Based on the results of the RAM and impact assessment, the preferred layout, and alternatives 2 and
3 layouts are considered acceptable from a freshwater ecosystem management perspective, with
implementation of the control measures outlined in this report. Based on the provision that all control
measures that are stipulated in this report be implemented, the project can be authorised under the
strict provision that there must be clear evidence of a viable offset and compensation plan that ensures
that there is no net loss of biodiversity. These compensation, offsetting and rehabilitation commitments
as determined by an offset and rehabilitation plan would need to be legally binding on the applicant.

| ®
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The table below provides the specialist report requirements for the assessment and reporting of
impacts on aquatic biodiversity in terms of Government Notice 320 as promulgated in Government
Gazette 43110 of 20 March 2020 in line with the Department of Environmental Affairs screening tool
requirements, as it relates to the National Environmental Management Act, 1998 (Act No. 107 of 1998).

2.1

Assessment must be undertaken by a suitably qualified SACNASP registerg

September 2024

Cover Page and Append

2.2

The assessment must be undertaken on the preferred site and within
development footprint

Sectio

2.3

The assessment must provide a baseline description of the site which i
minimum, the following aspects:

231

A description of the aquatic biodiversity and ecosystems on the site, includin
a. Aquatic ecosystem types; and

b. Presence of aquatic species and composition of aquatic species com
habitat, distribution and movement patterns

Sectiod.1 Table 1

2.3.2

The threat status of the ecosystem and species as identified by the screenin

Sectiort.1 Table 1

233

An indication of the national and provincial priority status of the aquatic edisy
a description of the criteria for the given status (i.e. if the sitevettAndesr a riv
freshwater ecosystem priority area or sub catchment, a strategic water s
priority estuary, whether or not they are free -flowing rivers, wetlanctitdas|
biodiversity or ecologically sensitivity area); and

Sectiordt.1 Table 1

234

A description of the ecological importance and sensitivity of the aquatic ecugy

a. The description (spatially, if possible) of the ecosystem processes th
relation to the aquatic ecosystems on and immediately adjacent to {
movement of surface and subsurface water, recharge, discharge, sedin
etc.); and

a. The historic ecological condition (reference) as well as present ecological
(in- stream, riparian and floodplain habitat), wetlands and/or estuarie
possible changes to the channel and flow regime (surface and groundw.

Sectiordt.1 Table 1

2.4

The assessment must identify alternative development footprints within the
which would be of a "low" sensitivity as identified by the screening tool and
the site sensitivity verification and which were not considered appropriate.

Section 2 argl

2.5

Related to impacts, a detailed assessment of the potential impacts of
development on the following aspects must be undertaken to answer
guestions:

251

Is the development consistent with maintaining the priority aquatic ecosyste
state and according to the stated goal?

Section 4.1

252

Is the proposed development consistent with maintaining the resource
guality objectives for the aguatic ecosystems present?

Section 4.1

253

How will the development impact on fixed and dynamic ecological processg

within or across the site, including:

a. Impacts on hydrological functioning at a landscape level and across the
arise from changes to flood regimes (e.g. suppression of floods, |
attenuation capacity, unseasonal flooding or destruction of floodplain prg

b. will the proposed development change the sediment regime of the aqug
and its sub -catchment (e.g. sand movement, meandering river mout
flooding or sedimentation patterns);

c. what will the extent of the modification in relation to the overall aquatic
(e.g. at the source, upstream or downstream portion, in the temporary
permanent zone of a wetland, in the riparian zone or within the c
watercourse, etc.); and

a. to what extent will the risks associated with water uses and related activ|

Sectior8

254

How will the proposed development impact on the functionality of the aquati

must include:

a. Base flows (e.g. too little/too much water in terms of characteristicseats]
of the system);

b. Quantity of water including change in the hydrological regime or hydrg
aquatic ecosystem (e.g. seasonal to temporary or permanent; imp
abstraction or instream or off-stream impoundment of a wetland or river

c. Change in the hydrogeomorphic typing of the aquatic ecosystem (e.g. ¢
unchanneled valley-bottom wetland to a channelled valley-bottom wetlal

d. Quality of water (e.g. due to increased sediment load, contamination tpc

organic effluent, and/or eutrophication);

Sectio8

Vi
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e. Fragmentation (e.g. road or pipeline crossing a wetland) and loss
connectivity (lateral and longitudinal); and

a. Loss or degradation of all or part of any unique or important featuresth
or within the aquatic ecosystem (e.g. waterfalls, springs, oxbow lakes, n
braided channels, peat soils, etc).

255 How will the proposed development impact on key ecosystem regulating 4 Sectior8
services, especially Flood attenuation; Streamflow regulation; Sedim
Phosphate assimilation; Nitrate assimilation; Toxicant assimilation; Erosio
Carbon storage.
2.5.6 | How will the proposed development impact community composition (nuntpg Sectior8
of species) and integrity (condition, viability, predator-prey ratios, dispgisfahe]
faunal and vegetation communities inhabiting the site?
2.6 In addition to the above, where applicable, impacts to the frequency of § NA tthe CWA
closure should be considered, in relation to: the size of the estuary; availabil| development is not withi
wave action in the mouth; protection of the mouth; beach slope; volume 0] close proximity to estuar,
runoff, and extent of saline intrusion (especially relevant to permanently ope
2.7. The report must contain as a minimum the following information:
2.7.1 | Contact details of the specialist, their SACNASP registration number, théisdi| Appendix H
and a curriculum vitae.
2.7.2 | A signed statement of independence by the specialist. Appendix H
2.7.3 | A statement on the duration, date and season of the site inspectieveaue thiethy Sectiors.2
season to the outcome of the assessment.
2.7.4 | The methodology used to undertake the site inspection and the specialis| Sectior8, Appendix C a
including equipment and modelling used, where relevant. Appendix D
2.7.5 | Adescription of the assumptions made, and any uncertainties or gapeirdita] Sectiodi.land Section 8.
2.7.6 | The location of areas not suitable for development, which are to be a\y Section 7
construction and operation, where relevant.
2.7.7 | Additional environmental impacts expected from the proposed development| Section 8
2.7.8 | Any direct, indirect and cumulative impacts of the proposed development on Section 8.3
2.7.9 | The degree to which impacts and risks can be mitigated. Sectio8
2.7.10 | The degree to which impacts and risks can be reversed. Sectio8
2.7.11 | The degree to which the impacts and risks can cause loss of irreplaceable r{ Sectio®
2.7.12 | A suitable construction and operational buffer for the aquatic ecosystem, usii Section 6
methodologies.
2.7.13 | Proposed impact management actions and impact management outcomes | Section 8
the Environmental Management Programme (EMPr).
2.7.14 | A motivation must be provided if there were development footprints ide| Sections 7 and 9 a
paragraph 2.4 above that were identified as having a "low" aquatic biodite| Appendix E
and that were not considered appropriate;
2.7.15 | A substantiated statement, based on the findings of the specialist assessnm
the acceptability or not of the proposed development and if the proposeq Section 9
should receive approval or not.
2.7.16 | Any conditions to which this statement is subjected. Section 9
2.8 The findings of the Aquatic Biodiversity Specialist Assessment must benioq EAP  to  ensure  th
the Basic Assessment Report or the Environmental Impact Assessmenh@( requirement is met.
the mitigation and monitoring measures as identified, that are to be included
29 A signed copy of the assessment must be appended to the Basic Assessrf EAP to ensure th

Environmental Impact Assessment Report.

requirement is met.

Vii




FEN 20-2156 September 2024

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt ettt ettt e et e e e et e e e eat e e aeneans [
MANAGEMENT SUMMARY ...ttt ettt ii
DOCUMENT GUIDKE ... . ettt e et e e e e et eaeeaa e aeees Vi
LIST OF FIGURES ... e et e et a e e aaees iX
ACRONY M L e oottt e e ettt a b a e e e a e Xiii
1 INTRODUGCTION ...ttt ettt e e et e e bbb e e e e e e e eeaeaeanes 1
1.1 AssSUMPLIONS and IMITALIONS ........veiiiiiiiie e 1
2 PROJECT DESCRIPTION ....uiiiiiiieii et ettt e ee e e e e 2
3 ASSESSMENT APPROACH ....oiiiii e et 14
3.1 Freshwater ECosystem DefiNitioNS...........ciiveiiiiiiiiiiiiiie i 14
3.2 Freshwater Ecosystem Field Verification............ccoeeiiiiiiiiiiiii e 15
3.3 SENSItIVILY MBPPING -.eeeeiiitiieeeitei ettt e et e e e st e e e e st e e e e e sbr e e e e anreeee e 15
3.4 Risk/Impact Assessment and Recommendations ............coocveieiiiiieenniieee e 15
4 DESKTOP ASSESSMENT RESULTS ...t ettt 16
4.1 National and ProvinCial DAtaSEetsS ............ccueiiiiiiiiiiiiieeee e e e 16
4.2 Department of Water and Sanitation Resource Quality Information Services PES/EIS

ALADASE ... e e e s 26
5 RESULTS: FRESHWATER ECOLOGICAL ASSESSMENT .....oiiiiie v 29
5.1 Desktop assessment of historical vs. most recent imagery .........cccccevvveeenniieeeniee e, 29
5.2 Freshwater ecosystem field verification and delineation ..........ccccccoeecvieiieeeniiiiiiieeeneen, 32
5.3 Freshwater ecosystem classification and description ...........ccccoovieeeiniiiie e 40
5.3.1 Freshwater ecosystem classification and assessment .......cccccccccvvvviiiices vevvvvviciinenn. 40
6 LEGISLATIVE REQUIREMENTS ...t ettt 50
7 FRESHWATER SENSITIVITY VERIFICATION....ccooiiiii e 55
8 DWS RISK AND IMPACT ASSESSMENT ...ttt et 56
8.1 DWS RISK ASSESSIMENT ......eeiiiiiiiie ettt e et r e e e e e s st e e e e e e s aennraeeeaeeeeas 56
8.1.1 RISk ASSESSMENT DISCUSSION .....uvviiiiieeiiiiiiiiiiieee s i eeeeesasieraeeeeaesesannrrrreeeeeeesssnenenees 58
8.2 [ g o= o NS E S ST E] 1 = o | PRSPPI 69
821 ,PSDFW ORGLILFDWLRQ RI WKH VHHS ZHWODQG DQG &9% ZHWOD

functioning and water quality ... 70
8.2.2 Impact 2: Changes to the geomorphological processes (sediment balance, erosion

aNd SEAIMENTALION) ....vuviiiiiiiiiiiiiii i e s 71
8.2.3 Impact 3: Wetland habitat loss, altered wetland habitat and impacts to biota......... 71
8.3 CUMUIALIVE TMPACES. ...ce ittt ettt e e st e e e abe e e e e sba e e e e abbeeeeaae 74
9 CONGCLUSION .ttt ettt e et e et a e e e et n e e e eta e eeeeenns 77
10 REFERENGCES ... .o et e et e e et e e aaa e eeees 80
APPENDIX A: Indemnity and Terms of Use of this Report..............  .iiiiennee, 82
APPENDIX B: Legislative REQUIrEMENTS ..........cceiiiiiiiiiiiis e 83
APPENDIX C: Method of ASSESSMENT ......cccciviiiiiiiiiiies e 85
APPENDIX D: Risk Assessment/ Impact Assessment Methodology..........  ............. 93
APPENDIX E: Site Sensitivity Verification REpOrt..........cccc.. crvviiiiiiiieeeereeee e, 98
APPENDIX F: Results of Field INvestigation ..........cccccccee wevviiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 102
$33(1',; * *HQHUDO 3*RRG +RXVHNHHSLQJ. ..&RQW.URIM50HDV XUHV
APPENDIX H: Details, Expertise and Curriculum Vitae of Specialists....  .............. 110



FEN 20-2156 September 2024

LIST OF FIGURES

Figure 1: Digital satellite imagery of the study and investigation areas in relation to the

SUITOUNAING ENVIFONIMENT. ..itiiiii ittt ettt e et e e e st e e e e s abbe e e e sbreeeesbneeeeaas 4
Figure 2: 1:50 000 topographical map of the study and investigation areas in relation to the

SUITOUNAING ENVIFONIMENT. ..itiiiii ittt ettt e et e e e st e e e s sbb e e e sabreeeesabneeaeans 5
Figure 3: Existing concrete air strips located within the southern portion of the study area. ........ 6
Figure 4: Proposed layout of the CWA development during Phase 1 of the preferred

21| (=T P 1) PRSP PRTPSR 8

Figure 5: Proposed layout of the CWA development during Phase 2 of the preferred
alternative. Note that the stormwater infrastructure, PV facilities and borehole

locations are not indicated on thisS Map. .....cccvvviiii e 9
Figure 6:  Location of the proposed stormwater infrastructure, PV facilities and boreholes
associated with the CWA development. .........ooo i 11
Figure 7: Preliminary internal road deSigN. .........cooiiiiiiiiiiiie e 13
Figure 8:  Architectural impression of the preliminary layout of the proposed CWA
EVEIOPIMENL. ..ttt et e e st e e e st b e e e e sbb e e e e abaeeeeans 14
Figure 9: Rivers and natural and artificial wetlands associated with the study and
investigation areas, according to the NFEPA database (2011). .......cccccccevvvvvevvienenennn. 19
Figure 10: Wetland vegetation types associated with the study and investigation areas
according to the NFEPA database (2011).........cccveviviiiiiiiiiiiiiiieiiceeeeeeeeeeeeeeeeeeeeee e 20
Figure 11: Wetlands and rivers associated with the study and investigation areas according
to the National Biodiversity Assessment database (2018). ..........ccccuvvvvvervinvninininnnininnn. 21
Figure 12: Wetlands identified by the City of Cape Town Wetlands Dataset (2017) to be
associated with the study and investigation areas. ...........occeeeeiiieei e 22
Figure 13: The ecological importance categories of the wetlands in the study and investigation
areas according to the City of Cape Town Wetlands Dataset (2017). .........cccccvvveeeenn. 23
Figure 14: Areas of ecological importance associated with the study and investigation areas
according to the City of Cape Town Biodiversity Network database (2017). ............... 24

Figure 15: Map of relative aquatic biodiversity theme sensitivity for the proposed CWA
GHYHORSPHQWfV DIIHFWHG SURSHUWLHV EBERa$eBRUGLQJ WR W

Environmental Screening Tool (Accessed 2023). .......cccovvvvvviiiiiiiiiiieeeeeeeeeeeeeeee, 25
Figure 16: Relevant Sub-Quaternary Catchment Reach (SQR) in the vicinity of the study and
INVESHIJAtiON @rEaS. .......ccceii e 28

Figure 17: Historical imagery (1938) of the approximate locality of the northern (left) and
southern portion (right) of the study area (red outline). Blue arrows represent a
visible digital signature representative of a freshwater ecosystem. Yellow arrows
indicate an artificial impoundment. Blue lines depict rivers (solid) and tributaries
(JASNEA). e 30

Figure 18: Historical photograph (1968) of the approximate locality of the northern (left) and
southern (right) portion of the study area (red outline). Blue arrows represent visible
digital signatures representative of freshwater ecosystems. Yellow arrows indicate
an artificial impoundment. Blue lines depict rivers (solid) and tributaries (dashed). ....30

Figure 19: Digital satellite image (circa 2022) of the study area (red outline). Wet signatures
noted on the 1938 historical photograph are no longer visible (orange arrow).
However, wet signatures noted on the 1968 historical photograph are visible (blue
and yellow arrows). A quarry is visible in the central portion of the study area (grey
arrow). Blue lines depict rivers (solid) and tributaries (dashed). .........cccccvniieiiiiinnnns 31

Figure 20: Photographs of the area where historical (circa 1938) signatures indicating
potential areas of a wet response were noted. The area is currently utilised for
grazing and is homogenous with the surrounding terrestrial habitat. Blue dashed
lines indicate potential direction of fIOW. ... 33

Figure 21: (Left): an existing quarry (historical open-pit mining activities) within the central
portion of the study area; and (Right): an artificial impoundment associated with
the ongoing agricultural activities located within the study area. ..........ccccccoeviiiiieenen. 33

Figure 22: (Top left): An agricultural drain that may have displayed aspects of ecoservice
provision in the past; (Top right): an agricultural drain connected to the natural seep
within the study area; (Bottom left): a concrete lined stormwater channel adjacent
to an artificial impoundment; and (Bottom right): a berm noted within the south-

@



FEN 20-2156 September 2024

western portion of the study area, potentially developed to redirect flow to the
downgradient areas towards the R312. Yellow dashed lines indicate direction of
1110 34
Figure 23: (Left): An artificial impoundment directly outside the south-eastern boundary of the
study area; and (Right): the area downgradient of the artificial impoundment is
cultivated, noting no freshwater ecosystem characteristics. ..........ccccvvvvreeeviiicivnnnnnnn, 35
Figure 24: Test pits assessed by GEOSS (2023) for which a high water table was noted. .......... 35
Figure 25: Map depicting the delineated extent of the freshwater ecosystems and artificial
features associated with the study and investigation areas and preliminary SDP.
Note that the borehole locations, PV facilities and stormwater infrastructure are not
indicated 0N ThiS MEAP. ......iuiiii e 37
Figure 26: A photograph depicting the topographical setting of the seep wetland 1 identified
in the study area along gently sloping land, draining in an easterly direction towards
the valley bottom POSITION. ........eiiiiiiiieiiiie e 38
Figure 27: Overview of the vegetation component of the seep wetland 1. Patches of the alien
grass species C. clandestinus were identified in the seep wetland, of which in some
cases, can be distinguished from the surrounding cultivated terrestrial areas (as

indicated by the yellow dashed lIN€)...........cccccooviiiii 39
Figure 28: Saturation and low chroma identified within the (Left) first 30 cm of the soil; and
(Right) > 30 cm of the soil samples taken from seep wetland.............cccccccvvvvvninnnnnnn. 39

Figure 29: (Left) The upper reach of CVB wetland 3 (yellow dashed line) within the eastern
portion of the investigation area downgradient of an existing farm road; (Right)
Upgradient of the existing farm road outside the study area, no wetland indicators
WETE PIESEINT. i 46
Figure 30: Representative photographs of CVB wetlands 2 and 3. (Top left) An overview of
CVB wetland 2 and (Bottom left) CVB wetland 3, both surrounded by cultivated
fields and farm roads; (Top right and bottom right) Vegetation composition of CVB
wetland 2 (top) and CVB wetland 3 (bottom) hosting a facultative wetland species
Juncus sp. AlPs including C. clandestinus are also present in CVB wetland 3. .......... 46
Figure 31: Representative photographs of CVB wetland 1. (Top) The topographical setting of
the CVB wetland 1 (blue dashed line) in a valley bottom position between two
distinct and highly cultivated valley side slopes; (Bottom left) Vegetation
composition of the CVB wetland hosting facultative wetland species such as
Juncus sp. but also AlPs including C. clandestinus; (Bottom right) Active grazing
by cattle noted within the CVB wetland. ... 48
Figure 32: Representative photographs of the seep wetlands. (Top Left) Seep wetland 1
dominated by C. clandestinus; (Top right) Seep wetland 1 soil form indicators
presenting saturated and low chroma sandy soil within the first 50 cm of the soil
surface; (Bottom left) Seep wetland 2, no wetland vegetation present; and (Bottom
right): Seep wetland 2 soil form indicators presenting a soft plinthic B horizon with
mottling underneath a saturated sandy soil layer within the first 50 cm of the soil
surface of the soil samples taken within the wetland. Yellow dashed lines estimate
the boundary of the WetIandS. ... 49
Figure 33: Wetlands associated with the study and investigation areas and applicable
conservation buffers with the associated zones of regulation in terms of NEMA and
GN4167 as it relates to the NWA and preliminary SDP. Note that the stormwater
infrastructure, borehole locations and PV plants are not indicated on this map. ......... 53
Figure 34: Wetlands associated with the study and investigation areas and applicable
conservation buffers with the associated zones of regulation in terms of NEMA and
GN4167 as it relates to the NWA. ... e 54



FEN 20-2156 September 2024

LIST OF TABLES

Table 1: Desktop data (from desktop databases only) relating to the characteristics of the

freshwater ecosystems associated with the study and investigation areas. ................ 17
Table 2: Summary of the ecological status of the sub-quaternary catchment (SQ) reach

SQR G21E +08943 (Klapmuts River) and G21E +09034 (Mosselbank River) on

the DWS RQS PES/EIS database. .........cooiiiiiiiiiiiiiiiee e 27
Table 3: Characterisation of the freshwater ecosystems associated with the study and

INVESTIJALION BIEAS. ... eeiiiiiitiieee ittt e et e et e e et e e s ab e e s aabre e e e aneee 40
Table 4: Summary of the results of the channelled valley bottom (CVB) wetlands 2 and 3

associated with the proposed CWA development. ... 42
Table 5: Summary of the results of the seep wetlands 1 and 2 associated with the proposed

LAY 72N o (=AY =1 (o] o 0 T=1 o | R 44
Table 6: Articles of legislation and the relevant zones of regulation applicable to each article.

...................................................................................................................................... 50
Table 7: Summary of the results of the DWS risk assessment applied to the freshwater

ecosystems at potential risk from the proposed CWA development.............ccccvvveeeeenn. 60
Table 8: Colour scale used to qualify the hierarchy of magnitude for the various activities

and aspects relating to each proposed IMPACL. .........cccveiiiiiiiiiiiiee e 70
Table 9: Activities register leading to impact on hydrology and water quality. ............cccccueeennee 70
Table 10:  Activities register leading to changes to the geomorphological processes and

EST=To [T 1T 01 7= L1 [ o PSR 71
Table 11:  Activities register leading to wetland loss, changes in wetland habitat and impacts

(01 o] (o] £- VPP PP PP POTTRPPP 72
Table 12:  Summary scores rated for unmitigated and mitigated phases as it relates to seep

wetland 1 and CVB wetlands 2 and 3. ........coiiiiiiiiiiiiee e 72
Table 13:  Summary of results of the field assessment as discussed in Section 5....................... 77

®



FEN 20-2156

September 2024

*/266$5< 2) 7(506

Alien vegetation:

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

Biodiversity:

The number and variety of living organisms on earth, the millions of plants
micro-organisms, the genes they contain, the evolutionary history and |
encompass and the ecosystems, ecological processes and landscape of v
integral parts.

Buffer:

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

Catchment:

The area where water is collected by the natural landscape, where all rain af
ultimately flows into a river, wetland, lake, and ocean or contributes to the
system.

Delineation (of a wetlanc

To determine the boundary of a wetland based on soil, vegetation, and/c
indicators.

Ecoregion

An ecoregion is a "recurring pattern of ecosystems associated with
FRPELQDWLRQV RI VRLO DQG ODQGIRUP WKDW

Facultative species:

Species usually found in wetlands (76%-99% of occurrences) but occasional
wetland areas

Gleying:

A soil process resulting from prolonged soil saturation which is manifested b
of neutral grey, bluish or greenish colousihntiadrix.

Hydromorphic soil:

A soil that in its undrained condition is saturated or flooded long enoug
anaerobic conditions favouring the growth and regeneration of hydrophy
(vegetation adapted to living in anaerobic soil).

Hydromorphy:

A process of gleying and mottling resulting from the intermittent or permane
excess water in the soil profile.

Indigenous vegetation:

Vegetation occurring naturally within a defined area.

Mottles:

SoilZLWK YDULHIJDWHG FRORXU SDWWHUQV DU
FRORXU” UHIHUUHG WR DV WKH PDWUL[ DQG V

Obligate species:

Species almost always found in wetlands (>99% of occurrences).

Perennial: Flows all year round.
RDL (Red Data listel Organisms that fall into the Extinct in the Wild (EW), critically endangered (ClI
species (EN), Vulnerable (VU) categories of ecological status.
Seasonal zone ¢ The zone of a wetland that lies between the Temporary and Permanent
wetness: characterised by saturation from three to ten months of the year, within 50cn
Temporary zone ¢ The outer zone of a wetland characterised by saturation within 50cm of the ¢
wetness: than three months of the year.
Watercourse: In terms of the definition contained within the National Water Act, 1998 (Act |
a watercourse means:

X Ariver or spring;

X A natural channel which water flows regularly or intermittently;

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

X Any collection of water which the Minister may, by notice in the Ga:

to be a watercourse;

x_and a reference to a watercourse includes, where relevant, its bed &
Wetland Vegetatio Broad groupings of wetland vegetation, reflecting differences in regional cc
(WetVeg) type: geology, climate, and soil, which may in turn have an influence on tf

characteristics and functioning of wetlands.
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1 INTRODUCTION

Freshwater Ecologist Network (FEN) Consulting (Pty) Ltd was requested to investigate Portions 3, 4

and RE of Farm 474, Joostenbergs Kloof, Portions 23, 10 and the RE of the Farm 724 Joostenbergs

Vlakte, and Portion 7 of Farm 942, Kliprug, in Fisantekraal, Western Cape Province (hereafter referred

WR DV WKH 3V ey frashiMdtBr'ecosystems which could pose a constraint to the proposed

Cape Winelands Airport (CWA) development (Figure 1 and Figure 2). Where applicable, this proposed
GHYHORSPHQW ZLOO KHUHDIWHU EH UHIHUUHG WR D\V6MAWAfRSURSRVHG
the project description).

In order to identify all freshwater ecosystems that may potentially be impacted by the proposed CWA

development D P 3]RQH RI LQYHVWLJIJDWLRQ  ZDstudy BréDinld&ebfaaiceG DURX QG
with Government Notice (GN) 4167 of 2023 as it relates to the National Water Act, 1998 (Act No. 36

of 1998) as amended (NWA), in order to assess possible sensitivities of the receiving freshwater

environment. This area zi.e. the 500 m zone of investigation around the study area - will henceforth

be referredtoaV WKH (LQYHVWLJIJDWLRQ DUHD”’

This report represents the EIA-phase freshwater assessment. The purpose of this report is to provide
a description of the ecology of the freshwater ecosystems associated with the proposed CWA 1 study
and investigation area, including mapping of the natural freshwater ecosystems, defining areas of
increased Ecological Importance and Sensitivity (EIS), and defining the Present Ecological State
(PES) of the freshwater ecosystems associated with the proposed development, utilising current
LQGXVWU\ 3BEHVW SUDFWLF H’ diitho Valy\V/tki$ rid i@ vwilP diefivié tReCRécoimended
Management Objectives (RMO) and Recommended Ecological Category (REC) for the freshwater
ecosystems. The Department of Water and Sanitation (DWS) Risk Assessment Matrix (RAM) as
promulgated in GN 4167 as published in the Government Gazette 49833 of 2023 as it relates to the
NWA as well as the impact assessment as provided by the Environmental Assessment Practitioner
(EAP) were applied to determine the significance of the impacts associated with the proposed
development and mitigatory measures were identified which aim to minimise the potential impacts in
line with the requirements of the mitigation hierarchy as advocated by the Department of Forestry,
Fisheries and the Environment (DFFE) (previously the Department of Environmental Affairs (DEA)),
the Environmental Impact Assessment (EIA) Regulations, as it relates to the National Environmental
Management Act, 1998 (Act No. 107 of 1998) as amended (NEMA) and the DWS.

1.1 Assumptions and limitations

The following assumptions and limitations are applicable to this report:

¥ The ground-truthing and delineation of the freshwater ecosystem boundaries and the
assessment thereof are confined to two site visits undertaken on the 17" of January 2022 and
the 25" of April 2022. All freshwater ecosystems identified within the investigation area were
delineated in fulfilment of Government Notice 4167 of the NWA using various desktop
methods including use of topographic maps, historical and current digital satellite imagery and
aerial photographs. Where possible (based on accessibility +fencing of private properties
upstream and downstream of various freshwater ecosystems) the freshwater ecosystems
were ground-truthed and on-site delineations were undertaken outside of the road servitude.
The general surroundings and existing land uses were also considered as part of the
assessment;

¥ Due to the high levels of invasion by predominantly the alien tree species Acacia saligna within
the southern portion of the study area and ongoing agricultural activities within the northern
portion of the study area, and various other current and historical disturbances, the
identification and delineation of the freshwater ecosystems within the study area proved
challenging, particularly the identification of the outer boundary/temporary zones (in cases of
wetlands) in presently cultivated areas. As such, vegetation could not be used as a reliable

| ®
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delineation indicator of freshwater ecosystems within the study area. Thus, ground-truthing
methods relied heavily upon using terrain units such as topography/elevation to determine in
which parts of the landscape the freshwater ecosystem was most likely to occur;

¥ The identification and delineation of the freshwater ecosystems, as provided in this report, are
considered accurate taking into consideration the site conditions at the time of assessment
(i.e., disturbances to soil and vegetation, high levels of invasion and agricultural disturbances
in the area, seasonal variation and changes to the pattern, flow and timing of water within the
freshwater ecosystems). An additional field assessment was undertaken for the wetland offset
investigation in April 2024 during which some of the wetlands associated with the study area
were again field verified and the condition thereof assessed. The 2024 field assessment
confirmed the condition of the wetlands, these being largely to seriously modified with limited
ecological importance and sensitivity and ecoservice provision. It is acknowledged, however,
that this timing of the site assessment is not ideal, and would have been more appropriate
during the wet winter period;

¥ Global Positioning System (GPS) technology is inherently somewhat inaccurate and some
inaccuracies due to the use of handheld GPS instrumentation may occur, however, the
delineations as provided in this report are deemed accurate enough to fulfil the authorisation
requirements as well as implementation of the mitigation measures provided;

¥ Freshwater ecosystem and terrestrial zones create transitional areas where an ecotone is
formed as vegetation species change from terrestrial to obligate/facultative species. Within
this transition zone, some variation of opinion on the freshwater resource boundaries may
occur, however, if the Department of Water Affairs and Forestry (DWAF) (2008) method is
followed, all assessors should get largely similar results; and

¥ With ecology being dynamic and complex, certain aspects (some of which may be important)
may have been overlooked, especially given the disturbed nature of the study area. The study
area has undergone significant anthropogenic influences as a result of historical mining and
agricultural activities and most currently activities associated with the existing airport, which
have altered the natural soil profiles and vegetation composition. The freshwater ecosystem
delineation as presented in this report is, however, regarded as the best estimate of the
boundaries based on the site conditions present at the time of the site visit and are deemed
appropriately accurate to guide any future development plans.

2 PROJECT DESCRIPTION

The proposed CWA development is situated on Portions 3, 4 and RE of Farm 474, Joostenbergs Kloof,
Portions 23, 10 and the RE of the Farm 724 Joostenbergs Vlakte, and Portion 7 of Farm 942, Kliprug,
Fisantekraal, within the City of Cape Town (CoCT) District Municipality. The study area is located
approximately 11 km northeast of the suburb of Durbanville and 25 km northeast of the Cape Town
International Airport. More specifically, the study area is situated north of the R312, to the east of R302
and to the west of R304 (Figure 1 and Figure 2). The study area has been subject to historical mining
and agricultural activities, and more currently, activities associated with the existing Cape Winelands
Airport. The existing airport, confined to the southern portion of the study area, is a former South
African Air Force airfield built circa 1943 and is currently operational as a general flying airfield used
for flight training, aircraft maintenance, private charter flights, hangarage for private plane owners, and
the sale of aviation fuel.

While no site or activity alternatives exist, four development layout alternatives for the proposed CWA
exist:

1. A QRBHYHORSPHQW™ RSWLRQ

2. Aninitial phased development alternative (alternative 2);

3. Arevised phased development option (alternative 3); and

4. An amended phased development option (the preferred alternative 4).

| ®
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The preferred alternative for the proposed CWA development entails developing the existing airport

and adjacent plots of land into a commercial and aviation hub, supporting flight operations domestically

DV ZHOO DV UHJLRQDOO\ VHUYLQJ DV D 3UHOLHYHW $DULEBRWW ZWW KW K
particular focus on non-aeronautical revenue streams. Four concrete air strips currently exist on site,

each of 90 m width and of varying lengths, and referred to as air strips 01-19, 05-23, 14-32 and 03-21

(Figure 3).
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Figure 3: Existing concrete air strips located within the southern portion of the study area.

The most significant differences between the preferred alternative and alternative 2 are the omission of
the crosswind runway (airstrip 14-32) from the first phase of the preferred alternative (refer to Figure 3).
In addition, layout changes within the study area are also proposed which includes the addition of a
solar photo-voltaic (PV) facility in the south-eastern portion of the study area, as well as other
technology and design alternatives which were not included in the alternative 2. The risk of the four
development alternatives is outlined and discussed in Section 8 below.

The preferred alternative of the CWA development is divided into four precincts +Air Side, Landside,
General Aviation and Services, which are all described in detail below. The below project description
was provided by the EAP (PHS Consulting, pers. comm.).

Airside Precinct Development

During Phase 1, the airport will feature a single runway with an orientation of 01-19 and a length of
3.5 km, designed to accommodate Code 4F instrument operations. This runway will serve all types of
operators, including both scheduled commercial and general aviation flights. To enhance efficiency for
general aviation, intersection take-off points will be implemented on the runway.

The airside development in Phase 1 will also include various systems such as a CAT lll Instrument
Landing System, Precision Approach Path Indicators, Glidepath Antennas, Meteorological Systems,
Airfield Ground Lighting, and Remote Digital Control Tower Systems.

Additional proposed developments for Phases 1 and 2 of the Airside Precinct include:

¥ Aircraft Parking Aprons : Passenger terminal apron, general aviation and Fixed Base
Operators (FBO) aprons, isolation pad, cargo apron (Phase 2), and maintenance, repair and
overhaul (MRO) apron (Phase 2).
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¥ Aircraft Parking Stands : These will range from International Civil Aviation Organization
(ICAO) Code B to Code F. The development anticipates 11 Multiple Aircraft Ramp System
stands (equivalent to 21 Code C stands), some of which will have passenger boarding bridges
and will be capable of accommodating up to Code F aircraft. Additional remote stands will be
provided, accessible by bus or on foot. One Code E cargo aircraft stand and two Code E MRO
stands are also planned.

¥, Airside Service Roads and Security : Service roads will be built to facilitate vehicle access to
airport assets. A security fence will be erected in accordance with aviation security standards.

¥ Electricity Supply : The bulk electricity supply will be terminated within the CWA site at a
connection point comprising an Eskom local substation, housed in a secure enclosure
measuring approximately 5 000 mm by 4 000 mm.

Landside Precinct Development
Phase 1 and 2 of the Landside Precinct will include several key developments:

¥, Passenger Terminal Building (PTB): (Phase 1) The PTB will serve as the hub for airport
operations, bridging airside and landside areas, and will be designed to handle both domestic
and international passengers, with a capacity of 5.2 million passengers per annum. The design
will comply with ICAO Annexes and the International Air Transport Association Airport
Development Reference Manual (12th edition, May 2022). The building will include specialized
facilities for check-in, bag drop, security screening, and customs and immigration for
international traffic. A Very Important Person (VIP) processing facility will provide direct access
to the airside for government officials, VIPs, and Commercially Important Persons.

¥% Commercial Developments: (Phases 1 and 2) Approximately 350 000 m2 of lettable area will
be available for various commercial uses. The terminal precinct will feature a terminal plaza
with hotels, an aviation museum, hangars, aviation clubs, a training centre, workshops,
logistics, warehousing, and light manufacturing.

¥ Additional Developments: Petrol service station, hotel, internal road system, drop-and-go
facilities, car rental services, parking (multi-storey and at-grade), pedestrian walkways,
substations, billboards, droneport, vertiports, gardens, public transport facilities (Phase 2), and
car park/ vertical take-off and landing facilities (Phase 2).

General Aviation Precinct

The General Aviation Precinct for Phases 1 and 2, including business aviation, will be located on the
southern side of the airport. Facilities for FBOs will be situated along a dedicated taxi lane providing
direct access to the main runway via a parallel taxiway. The precinct will also feature a general aviation
kerbside refuelling station for AV-gas at the southernmost corner and a clubhouse with airside views
and adjacent grass parking for visiting aircraft. Helicopter operations will be conducted from dedicated
Final Approach and Take-Off areas.

Proposed developments for the General Aviation Precinct in Phases 1 and 2 include:

¥ FBO hangars;

% General aviation hangars;

¥ Clubhouse area;

¥ Final Approach and Take-Off infrastructure;
¥, AVGAS station;

¥, Substation; and

¥ Remote digital control tower.

Services Precinct

Key airport support facilities are located within the Services Precinct, primarily on the western side of
the airport, accessible via the secondary landside road system. These facilities include aircraft rescue
and firefighting services, airport maintenance, ground support equipment staging, cargo handling,

| ®
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aircraft MRO, and aircraft fuel facilities. The precinct also accommodates renewable energy installations
such as solar PV and a biodigester.

Planned developments for Phases 1 and 2 of the Services Precinct include:

¥% Fuel Facilities: A bulk fuel depot, general aviation kerbside refuelling station, commercial/retail
service station (Phase 1), and an underground fuel line from the bulk depot to the aprons
(Phase 2).

¥ Aircraft Rescue and Fire Fighting:  (Phase 1) Positioned near the runway centre to ensure
rapid response within the required ICAO standards of two to three minutes.

¥ Cargo Facility: (Phase 1) Located airside, near the passenger terminal building, to handle both
belly cargo and full freighter aircraft. Initially, full freighter aircraft will use the main apron, with
a dedicated freighter stand added as traffic increases.

¥ Airport Maintenance Facilities:  (Phase 1) Located in the Services Precinct, with access to
both airside and landside.

¥% GSE Staging Areas: (Phase 1) Located close to the main apron, with two designated areas
for parking.

¥% MRO Facility: (Phase 1) Positioned in the northern part of the airport, with a widebody aircraft
parking position, associated hangar, and additional space for more aircraft.

¥ Catering Building: (Phase 2) Located in the northern area, with direct access to both airside
and landside.

¥ Renewable Energy: (Phases 1 and 2) Provision for solar PV and bio-digester.

¥ Airport Operations Centre:  (Phase 1) A multi-storey building with space for key airport support
services, government offices, and an air traffic control centre.

¥ Air Traffic Control Centre: (Phase 1) Located on the upper floors of the Airport Operations
Centre.

¥ Additional Developments: (Phases 1 and 2) Potable water reservoir, groundwater treatment
infrastructure, water pump station, solid waste storage, wastewater treatment works (WWTW),
substation, and cargo apron (Phase 2).

The proposed layout of Phase 1 and Phase 2 of the development (preferred alternative) is indicated in
Figure 4 and Figure 5.

|

' RICUL TURAL PRECINC'

Figure 4: Proposed layout of the CWA development during Phase 1 of the preferred alternative.
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The following is of note regarding the bulk service requirements for the proposed CWA development:

Water Supply and Reticulation:

7

Ya
Ya

There is very limited nearby council watermains in the vicinity and there are no existing
municipal potable pipelines in close proximity to the study area, the closest supply point is in
the Fisantekraal Settlement booster pumpstation, approximately 3 km away from the study
area;

The existing buildings are currently serviced through boreholes; and

The strategy of water supply to the CWA development in the short to medium term is one of a
phased approach which includes the continued use of groundwater in the short-term until such
time that sufficient supply is available from municipal supply from the Muldersvlei and / or Spes
Bona reservoirs. It is still being determined whether the booster pumpstation has sufficient
capacity to supply the proposed CWA development, as described below:

o Phase 1: an on-site borehole solution, is currently being considered for the proposed
CWA development as a short term solution or as the primary supply, with the inclusion
of the use of a water treatment plant to treat water abstracted from the boreholes to
SANS 241 standard. According to Zutari (2024a), these boreholes have been drilled
(refer to Figure 6 for the approximate location of the boreholes);

o Phase 2: a bulk water pipeline connection to the municipal supply in Lichtenberg Road,
initially through the trunk main connected to the Spes Bona reservoir, and then directly
to the Muldersvlei reservoir once available.

Sewer Reticulation and Treatment:

7
7

Existing infrastructure is serviced through septic tanks; and
The nearest Waste Water Treatment Works (WWTW), i.e., the Fisantekraal WWTW, is 3 km
from the study area. A few options are being investigated in terms of connecting the sewer
reticulation and treatment of the proposed CWA development to the Fisantekraal WWTW. This
includes:
o0 Option 1: constructing a pumpstation and associated rising main to pump the sewage;
o0 Option 2: constructing an onsite package sewerage treatment plant to treat sewage on
site, designed as a closed system; and
0 Option 3: a dual treatment approach, optimising sewage treatment with an onsite
package sewerage treatment plant and reusage of non-potable water on site, while
using a primary pumpstation and raising main to direct remaining sewage to the
Fisantekraal WWTW for further treatment and disposal (preferred). This option would
also include a lifting station for non-potable water, a sludge processing area and an
emergency overflow pond, as well as an emergency overflow to the primary sewer
pump station from the package sewerage treatment plant, directing all development
demands to the Fisantekraal WWTW in case of failure.

Stormwater:

Ya

34

It is proposed that stormwater be managed through a network of underground pipes that carry
stormwater to dry stormwater and attenuation ponds. Various catchment and attenuation
options are being considered for the proposed CWA development;

The quarry located within the northern portion of the study area is currently being investigated
for use as a stormwater retention facility for the proposed CWA development; and

¥ It is proposed that the western precinct be reshaped so that most of the stormwater flows

towards the quarry.

It is proposed that seven (7) dry stormwater attenuation ponds will be constructed within the CWA
development footprint (Figure 6), to which stormwater from the development will be directed. The size
of the dry stormwater attenuation ponds will range between 350 m® and 10 800 m3. The quarry will be
converted into a wet pond, with a capacity of 95 000 mé.

’ ®
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Electricity:

The bulk mains electrical supply to the CWA development will be connected to the Eskom Grid as
described below.

The connection will be completed using two feeders which will be routed to the site using 66 000 V
feeder cables. The final routing of the Eskom connection is yet to be determined. The bulk electricity
supply will terminate within the CWA development in two high voltage substations, one in the southwest
corner of the airport, and one in the mid-west portion. The connection points will comprise an Eskom
high voltage substation, Consumer Substations fitted with 66000:11000 Volt Step-Down Power
Transformers, and Medium Voltage Power Distribution Systems.

Numerous primary energy sources are considered to be used at the CWA development. The first option
is to construct a bio-digester plant using sewage effluent (refer to Figure 5 for the location of the bio-
digester). The bio-digester plant will be designed to provide 1-MW of continuous power through the
creation of biogas which is accumulated into a bladder system and converted into electricity.
Approximately 15 tons of energy crop (Napier grass) are required per day, which will be diluted with
200 m3 of treated effluent/water generated from the CWA development. The use of chicken manure
was considered in alternative 3, however this has been removed in the preferred alternative. Other
waste sources can at a later stage be included in the bio-digester. The second alternative is to use PV
systems (with a combined capacity of 1000 kW) combined with battery storage to provide electricity to
the CWA development (refer to Figure 6 for the location of the PV plant and roof-based panels). It is
intended that municipal electricity supply will be used as a backup source of power in the vent of plant
failure or maintenance to the primary plant. It is currently proposed that the bio-digester plant and PV
system is utilised in unison to provide electricity to the CWA development. A wind power turbine
generator plant was also considered in alternative 3, however this was removed in the preferred
alternative due to spatial and design constraints. Non-renewable and renewable secondary backup
power supply is also being investigated.

Lighting and security services will also be installed for the airport boundary, aprons, parking areas,
airport entrances, etc. These are explained in more detail below.

¥ Boundary Lighting including Entrance and Parking Areas:
o LED luminaires will be fitted on 6 m high concrete poles at 30 m centres around the
entire site. The designed lighting level will be 30-lux; and
o A series of 30 kVA mini-substations will be provided around the site, allowing for site-
wide distribution at 11 000 V and 400 V three phase power supplies for local street
lighting connections.
¥ Apron Lighting:
o EWO R-System R4 floodlights will be fitted on 28 m masts with integrated pulley system
(to raise/lower mast-top flood lighting mounting) with a high-mast vehicle barrier around
each mast light pole. The designed lighting level for the apron aircraft parking will be
30-lux; and
o A mini-substation will be provided for the apron lighting system, allowing for connection
to the site-wide distribution at 11 000 V, and 400 V three phase power supplies for local
mast lighting connections.
¥, Airfield Side: Boundary & Apron Security Services:
o A hybrid daylight/thermal imaging camera system will be installed for the security
envelope, allowing for automatic intruder alert monitoring.
o Outdoor rated horn speakers and fixed lighting/CCTV camera masts will be installed
allowing for Security Control voice instructions to Security Staff and Intruders. The
CCTV cameras will be mounted on concrete poles (for image stability) and connected
to the monitoring/image storage headend using a dedicated fibre-optic cable network.
The field cameras will be powered using the Boundary Lighting Electrical Network, and
intruders monitored between the illuminated boundary fencing and the airfield runways
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using the thermal imaging. The CCTV will be linked to the Boundary Electric Fence
Monitoring System, such that Security Control Room Operators automatically have TV
Monitoring of the affected security breach;

0 An electric Fence and associated monitoring system will be provided by the Security
Fence Installer Specialist; and

o Security services will be installed at the vehicle entry/exit control to the Cape Winelands
Airport Road entrances.

Traffic services:

Existing access to the properties is via the Lichtenberg Road (R312). Various options are being
considered for future access to the CWA development, taking into consideration the surrounding
proposed developments of Greenville Garden City to the south, and Bella Riva to the west. Various
access opportunities to the road network system are available for the site west of the runway. These
include the existing Melish Road (OP 6/8) connection onto Lichtenberg Road, the future Class 3
Lucullus Road extension and the future Class 3 Melish Road extension through Bella Riva. Site access
for any development east of the runway could potentially be from Lichtenberg Road (R312) or via
Koelenhof Road (R304) over private property.

Internal roads will be designed to accommodate pedestrian and bicycle traffic. Preliminary designs of
the internal roads are provided in Figure 7.
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Figure 7: Preliminary internal road design.
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Figure 8: Architectural impression of the preliminary layout of the prop osed CWA development.

Additional infrastructure not included in the Engineering Services report (Zutari, 2024a) includes
potential open space areas, a maintenance road along the eastern boundary of the study area and two
fences, one along the perimeter of the study area and the other along the perimeter of the runway.

3 ASSESSMENT APPROACH

3.1 Freshwater Ecosystem Definitions

As part of this assessment, the following definitions, as per the National Water Act, 1998 (Act No. 36 of
1998) are of relevance:

Watercourse means-
(a) Ariver or spring;
(b) A natural channel in which water flows regularly or intermittently;
(c) A wetland, lake or dam into which, or from which water flows; and
(d) Any collection of water, which the Minister may, by notice of the Gazette, declare a watercourse.

Wetland means 3/DQG ZKLFK LV WUDQVLWLRQDO EHWZHHQ WHUUHVWULDO D(
table is usually at or near the surface, or the land is periodically covered with shallow water, and which

land in normal circumstances supports or would support vegetation typically adapted to life in saturated

VRLO ~

Riparian habitat includes the physical structure and associated vegetation of areas associated with a
watercourse which are commonly characterised by alluvial soil, and which are inundated or flooded to
an extent and with a frequency sufficient to support vegetation of species with a composition and
physical structure distinct from those of adjacent land areas .

The freshwater ecosystem GHOLQHDWLRQV WRRN SODFH DFFRUGLQJ WR WKH PHW
PDQXDO IRU WKH LGHQWLILFDWLRQ DQG GHOLQHDW)LRQ RI ZHHWODQG L
foundation of the method is based on the fact that freshwater ecosystems have several distinguishing
factors including the following:

% Landscape position;

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

¥ Distinctive hydromorphic soil;

14




FEN 20-2156 September 2024

¥ Vegetation adapted to saturated soil; and
¥ The presence of alluvial soil in stream systems.

3.2 Freshwater Ecosystem Field Verification

The freshwater ecosystem delineation took place according to the method presented inthe 38SGDWHG
PDQXDO IRU WKH LGHQWLILFDWLRQ DQG GHOLQHDW]LRQ RI ZHHWODQG L
foundation of the method is based on the fact that freshwater ecosystems have several distinguishing

factors including the following:

% Landscape position;

% The presence of water at or near the ground surface;
¥ Distinctive hydromorphic soils;

¥ Vegetation adapted to saturated soils; and

¥ The presence of alluvial soils in stream systems.

Field assessments were undertaken on the 17t of January 2022 and 25" of April 2022 (Western Cape
summer and autumn season)?, during which the presence of any freshwater ecosystem characteristics
as defined by DWAF (2008) or wetland and riparian habitats as defined by the NWA were noted (please
refer to Sections 4 and 5 of this report). In addition to the delineation process, detailed assessment of
the delineated freshwater ecosystem was undertaken, at which time factors affecting the integrity of the
freshwater ecosystems were taken into consideration and aided in the determination of the functioning
and the ecological and socio-cultural services provided by the freshwater ecosystems. A detailed
explanation of the methods of assessment undertaken is provided in Appendix C of this report.

3.3 Sensitivity Mapping

All freshwater ecosystems associated with the study area were delineated with the use of a GPS.
Geographic Information System (GIS) was used to project these features onto aerial photographs and
topographic maps. The sensitivity map presented in Section 8 should guide the design, layout and
management of the proposed road.

3.4 Risk/Impact Assessment and Recommendations

Following the completion of the assessment, the DWS RAM and Impact Assessment as provided by
the EAP was conducted (refer to Appendix D for the methods of approach) and recommendations were
developed to address and mitigate impacts associated with the proposed development. These
recommendations also include general management measures, which apply to the proposed
construction and operational/maintenance activities. The detailed control measures are outlined in
Section 8 of this report, while the general management measures which are considered best practice
mitigation applicable to this project, are outlined in Appendix G.

1 Site surveys are recommended to take place during a seasonal period where the probability of d&tdiféing an identifia
history stage of vegetation species (such as facultative vegetation species) is highest and in the raining period to el
optimised conditions for the identification of seasonal freshwater ecosystems, which may otherwise be overlooked. Altl
the ideal time for the field assessment would have been in the wet season, the site conditions at the time of the

assessment are considered fair.
) @
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4 DESKTOP ASSESSMENT RESULTS

4.1 National and Provincial Datasets

The following section contains data accessed as part of the desktop assessment and presented as a
SGDVKERWUGH  UH S Rablgvl)ETH®©OdRghboard report aims to present concise summaries of
the data on as few pages as possible in order to allow for integration of results by the reader to take
place. Where required, further discussion and interpretation are provided.

Itis important to note that although all data sources used provide useful and often verifiable, high-quality
data, the various databases used do not always provide an entirely accurate indication of the actual site
characteristics at the scale required to inform the applicant of any potential environmental authorisation
and/or water use authorisation processes that may be needed. Given these limitations, this information
is considered useful as background information to the study and is important in legislative
contextualisation of the risks and impacts, and was thus used as a guideline to inform the assessment
and to focus on areas and aspects of increased conservation importance during the field survey. It
must, however, be noted that site verification of key areas may potentially contradict the information
contained in the relevant databases, in which case the site verified information must carry more weight
in the decision-making process.
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Table 1: Desktop data (from desktop databases only) relating to the characteristic

Aquatic ecoregion and sub-regions in which the study area is located

September 2024

s of the freshwater ecosystems associated with the study and investigation areas.

Detail of the study area in terms of the National Freshwater Ecosystem Priority Area (NF

?

Ecoregion South Western Coastal Belt database
Catchment Berg/Bort/Potberg ) -
Quaternary Catchment G21E River FEPA The study' area is Iocgted within a sub—quate(nary catchme_nt currently r
important in terms of fish or freshwater ecological conservation.
WMA Berg
SubWMA Lower Berg According to the NFEPA database (2011), no natural wetlands are loca
Dominant characteristics of the South Western Coastal Belt Ecoregion 24:0&l) study area. One artificial seep wetland is indicated within the central eas
NEEPA the study area. This artificial seep wetland is considered to be in a criti
Dominant primary terrain morpho| Moderately Undulating Plains, Hills Wetlands gcologlca! condition (Class 23) Three artificial wetland flgts are locaty
West Coast Renosterveld, Mountain Fynbo (Figure lnviit.lg:tlon Iare_a. IThesg_t{:\rtlflggl wetlzzr;dsDarg aliﬁ contgdered to be1
. . . Plain Fynbos, Central Mountain Renosterve moditied ecological condition ass . buring e Site assessmen
Dl 2Ly e I By y wetlands were identified as artificial impoundments not associated wit]
freshwater ecosystems.
Altitude (m a.m.s.l) 100 500 The majority of the study area is situated within the West Coast Shale
MAP (mm) 4004500 Wetland wetland vegetation type,_ while the south east(_ern and central northern
Vegetation Tyg stud.y area are located W|th|n the We.st Coast Silcrete Renosterveld. The ¢
The coefficient of Variation (% of | 25 35 (Figure 10 portion of the study area is located in the Southwest Sand Fynbos wetle
- — types. All three wetland vegetation types are considered Critically Enda
Rainfall concentration index 30 55 Mbonat al(2015).
Rainfall seasonality Winter As per the NFEPA database (2011), there are no rivers located in the st
Mean annual temp. (°C) 16 18 Mosselbank River is located approximately 1 km west of the study area
Winter temperature (July) 6 +20 NEEPA Rivers| C€ntre line of the river). According to the NFEPA database (2011), the Mo
Summer temperature (Feb) 14 +30 (Figure p |s_c0n_S|dered to be in a largely modified ecological condition (Class D).
River is located approximately 1.1 km north east of the study area. Ac(
Median annual simulated runoff (| 60 +250 NFEPA database (2011), the Klapmuts River is considered to be in a la

ecological condition (Class D).

National Biodiversity Assessment (2018): South African Inventory of Inland Aquatic Ec8&ysjiidure 1)1 (National Wetland Map 5 is included in the NBA)

According to the NBA 2018: SAIIAE, three natural seep wetlands are located within the study area. The seep wetlands indicatedarithileted siunyiaradargely and critically
ecological condition (Class D/E/F), are indicated as being affected by mining, are considered to be critically &nthengeosystecorfimgat Status (ETS), and poorly protected ¢
the ecosystem protection level (EPL). Eight more natural seep wetlands are located within the investigation area, fideeutlywlsidjaceatltezatedwestern boundary of the st
According to the available database, these seep wetlands range from being considered to be in a moderatelyaaogélgd(@dlassicdjlyomodified (Class D/E/F) ecological col
one is impacted by roads. Five of the seep wetlands are considered vulnerable according to the ETS, andingetbpitteclefid addte the remaining three are considered to
endangered according to the ETS and poorly @otecting to the EPL. The Mosselbank Riatrdsafmmoximately 1 km west of the study area and is considered to Ieoutifeed
ecological condition (Class D), critically endangered according to the ETS and not protected according to the EPL as per the NBA dataset.
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Importance of the study area according to the City of Cape Town wetlands Datafégg®1ZndFigure 13

The CoCT Wetlands Dataset (2017) indicates three natural seep wetlands and a natural depression wetland withoe theahpattieastEtineastddy area. Additionally, eight naturg
four depression wetlands are indicated within the investigation area, including five seep wetlands located directly adjacent to the ¢batsilidyeatean (courdpgnoling with the f
from the NBA (2018)). The seep wetlands within the study area and three of the eight seep wetlanatsonitdmneathar@westglered to be Critical Ecological Support Areas (CE!
to the CoCT Wetlands Dataset (2017). CESA are unselected areas which host natural vegetation and considered essentfal fOritcall@jorhil/stgiyoAreas and protected s
depression wetlands in the study and investigation areas, and the remaining two seep wetlands in the investigation areaErelcgiegjdsispplcas Ateey (OESA) OESAs are low
artificial wetlands and lowest ranking natural and semi-natural wetlands. OESA wetlands should be managed for maintenance of ecological fiueetiettémgl within and around

City of Cape Town Biodiversity Network (2Buré 1%

The south eastern portion of the study area is located in an area classified as a CBA 1b of terrestrial amgpoareieee@iBé ddod and fair condition sites that host critically
vegetation of good and fair quality. These sites are required to achieve biodiversity targets, and any loss of tees@rdda®iweahéertess. Portions within the southern extent
area are classified as CBA 2 of terrestrial importance. CBA 2 are restorable irreplaceable sites that hostvegitatipreaddrngmredimes associated with rivers and wetlands ¢
condition. CBA 2 are required to meet national biodiversity targets. A small portion within the south eastern extent of the investigatioeraEea isgitzd Hignbad Ane@jh

National web based environmental screening tool (2020) (Figure 15)
The screening tool is intended for pre-screening of sensitivities in the laj] The majority of the study area is located in an area consideted tgbatif biodiversitynportance
assessed within the Environmental Impact Assessment (EIA) process. Th Scattered portions within the study area are considered to\mahégls afjuatic biodiversignsitivity
implementing the mitigation hierarchy by allowing developers to adjust t due to the presence of wetlands and CESA as identified by the CoCT wetlands Dataset (2017
development footprint to avoid sensitive areas. some of the freshwater ecosystems was disputeddipefiedito Eor more information.

CBA = Critical Biodiversity Area; CESA = Critickldittal Support Area; CR = Critically Endangeredz€&dlogical Importance; ES = Ecological Sensifiify;= Ecological Support Area; EN = Endangered; rh-aMeses above mean sea
level; MAP = Mean Annual Precipitation; NFEPA malNBteshwater Ecosystem Priority Area; OESA =Hatiegical Support Area; PES = Present Ecologata] BtMA = Water Management Area.
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NFEPA DATABASE: WETLANDS AND RIVERS |
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Figure 9: Rivers and natural and artificial wetlands associated with the study and investigation areas, according to the NFEPA database (2011).
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Figure 10: Wetland vegetation types associated with the study and investigation areas according to th

e NFEPA database (2011).
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NATIONAL BIODIVERSITY ASSESSMENT 2018
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Figure 11: Wetlands and rivers associated with the study and investigation areas acco rding to the National Biodiversity Assessment database (2018).
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CITY OF CAPE TOWN WETLANDS 2017
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Figure 12: Wetlands identified by the City of Cape Town Wetlands Dataset (2017) to be associated with the study and investigation areas.
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{ CITY OF CAPE TOWN WETLANDS 2017
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Figure 13: The ecological importance categories of the wetlands in the study and investigatio n areas according to the City of Cape Town Wetlands
Dataset (2017).
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CITY OF CAPE TOWN BIODIVERSITY NETWORK 2019
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Figure 14: Areas of ecological importance associated with the study and investigation area s according to the City of Cape Town Biodiversity Network

database (2017).
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Web-Based Environmental Screening Tool (Accessed 2023).
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4.2 Department of Water and Sanitation Resource Quality
Information Services PES/EIS database

The PES/EIS database, as developed by the DWS RQS department, was utilised to obtain additional
background information on the project area. The information from this database is based on information
at a sub-quaternary catchment reach (SQR) level with the descriptions of the aquatic ecology based on
the information collated by the DWS RQIS department from all reliable sources of reliable information
such as the South Africa River Health Programme (SA RHP) sites, Ecological Water Requirements
(EWR) sites and Hydro Water Management System (WMS) sites.

Key information on background conditions of the most proximal sub-quaternary reach associated with
the Klapmuts River located approximately 1100 m north-east and the Mosselbank River located
approximately 1000 m west of the study area, as contained in this database and pertaining to the PES
and EIS for the SQR G21E £08943 (Klapmuts River) and SQR G21E *09034 (Mosselbank River),
respectively are tabulated in Table 2 and indicated in Figure 16 below.

According to the Ecological Importance (El) data for SQR G21E +08943 (Klapmuts River) no fish
species are indicated as occurring at this site; however the following macro-invertebrate species are
expected to occur at this site:

¥ Ancylidae ¥ Hirudinea

¥, Baetidae 1 sp ¥ Hydracarina

¥, Baetidae 2 sp % Hydrophilidae
¥ Belostomatidae ¥ Libellulidae

¥, Caenidae ¥ Muscidae

¥ Ceratopogonidae % Naucoridae

¥ Chironomidae % Nepidae

¥ Coenagrionidae ¥ Notonectidae
¥ Corixidae ¥% Oligochaeta

¥ Culicidae Y% Physidae

¥ Dytiscidae Y% Pleidae

¥ Ephydridae ¥, Potamonautidae
¥, Gerridae ¥, Simuliidae

¥ Gomphidae ¥ Veliidae/mesoveliidae

¥ Gyrinidae

According to the El data for SQR G21E +09034 (Mosselbank River) no fish species are indicated as
occurring at this site; however the following macro-invertebrate species are expected to occur at this
site:

¥ Ancylidae ¥ Hydrobiidae

¥, Baetidae 1 sp ¥ Hydrophilidae
¥, Baetidae 2 sp ¥ Libellulidae

¥ Caenidae ¥ Lymnaeidae

¥ Ceratopogonidae ¥ Muscidae

¥ Chironomidae ¥ Naucoridae

¥ Coenagrionidae ¥ Notonectidae
¥ Corixidae ¥ Oligochaeta

¥ Culicidae ¥ Physidae

¥ Dytiscidae ¥ Pleidae

¥ Ephydridae ¥, Potamonautidae
¥, Gerridae ¥, Simuliidae

¥ Gyrinidae ¥ Thiaridae

¥ Hirudinea ¥% Veliidae/mesoveliidae

¥ Hydracarina
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Table 2: Summary of the ecological status of the sub-quaternary catchment (SQ) rea ch SQR
G21E +08943 (Klapmuts River) and G21E +09034 (Mosselbank River) on the DWS RQS PES/EIS
database.

G21E208943 G21E209034

Synopsis
PES Category Median Largely Modified | Largely Modified
Mean El class Moderate Moderate
Mean ES class High High
Length 221 22.08
Stream order 2 1
Default E€ B (High) B (High)
PES Details
Instream habitat continuity MOD Moderate Moderate
RIP/wetland zone continuity MOD Moderate Moderate
Potential instream habitat MOD activities Large Large
Riparian/wetland zone MOD Serious Serious
Potential flow MOD activities Serious Serious
Potential physico-chemical MOD activities Large Large
El Details
Fish spp/SQ - -
Fish average confidence - -
Fish representivity per secondary class - -
Fish rarity per secondary class - -
Invertebrate taxa/SQ 29 29
Invertebrate average confidence 2.66 1.97
Invertebrate representivity per secondary class Moderate Moderate
Invertebrate rarity per secondary class Very High Very High
illtilrr]ngportance. riparian-wetland-instream vertebrates (excluding High High
Habitat diversity class Very Low Moderate
Habitat size (length) class Very Low High
Instream migration link class High High
Riparian-wetland zone migration link High High
Riparian-wetland zone habitat integrity class Low Low
Instream habitat integrity class Moderate Moderate
Rlpanan-wetlar_\d n_atural vegetation rating based on percentage Very Low Very Low
natural vegetation in 500m
Riparian-wetland natural vegetation rating based on expert ratin| High High
ES Details

Fish physical-chemical sensitivity description - -
Fish no-flow sensitivity - -
Invertebrates physical-chemical sensitivity description Moderate Moderate
Invertebrates velocity sensitivity High High
Riparian-wetland-instream vert_eb_rates (excluding fish) intoleran Very High Very High
water level/flow changes description
Stream size sensitivity to modified flow/water level changes . .

o High High
description
Ripari_an_-wetland vegetation intolerance to water level changes High High
description

1 PES = Present Ecological State; confirmed in datdtzasassessments were performed by expert assessors
2E| = Ecological Importance;

3ES = Ecological Sensitivity

4EC = Ecological Category; default based on medsarfeEhighest of El or ES means.
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Figure 16: Relevant Sub-Quaternary Catchment Reach (SQR) in the vicinity of the study and investigatio

n areas.
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5 RESULTS: FRESHWATER ECOLOGICAL ASSESSMENT

5.1 Desktop assessment of historical vs. most recent imagery

In preparation for the field assessment, aerial photographs, digital satellite imagery and provincial and
national wetland databases (as outlined in Section 4 of this report) were used to identify points of interest
in the surrounding area at a desktop level. Based on the historical photograph (Figure 17 and Figure
18), a diversity of signatures are identifiable that correspond with freshwater ecosystems. In this regard,
specific mention is made to the following:

¥% Linear features: since water flows/moves through the landscape, freshwater ecosystems often
have a distinct linear element to their signature which makes them discernible on aerial
photography or satellite imagery;

Y% Vegetation associated with freshwater ecosystems: a distinct increase in density as well as
shrub size near flow paths;

% Hue: water flow paths often show as white/grey or black and outcrops or bare soil displaying
varying chroma created by varying vegetation cover, geology and soil conditions. Changes in
the hue of vegetation with freshwater ecosystem vegetation often indicated on black and white
images as areas of darker hue (dark grey and black). In colour imagery these areas mostly
show up as darker green and olive colours or brighter green colours in relation to adjacent areas
where there is less soil moisture or surface water present; and

¥ Texture: with areas displaying various textures, created by varying vegetation cover and soil
conditions.

On review of the historical photograph circa 1938 prior to the establishment of the airport, numerous
digital signatures which may be representative of freshwater ecosystems are visible within the central
western portion of the study area, as indicated by the blue arrows, including a digital signature
representative of an artificial impoundment (yellow arrow) (Figure 17). Note that the digital signature
indicated in Figure 17 (the northern and southern sections) are indicating the same artificial
impoundment. The same applies for Figure 18. It should further be noted that the southern-most digital
signature indicated in 1938 (Figure 17) is not present in 1968 (Figure 18). The existing airport is visible
in Figure 18. The surrounding landscape is noted to be largely agricultural within both the 1938 and
1968 historical photographs, the R312 is visible south of the study area (Figure 17) and the R304 is
visible east of the study area (Figure 18).

On review of the digital satellite imagery circa 2022 (Figure 19), the surrounding land uses remain
largely agricultural. However, development is more prominent, including the development of a WWTW
west of the study area, a high density residential development south-west of the study area (south of
the R312), various linear infrastructure and several more artificial impoundments are visible on the
recent digital satellite imagery when compared to the historical photographs. The existing airport and
associated infrastructure including the four existing air strips are also visible. Mining activity (a quarry)
is noted within the central portion of the study area (grey arrow, Figure 19). The digital signatures
representative of a freshwater ecosystem as shown on the 1938 historical photograph are barely
present on the recent digital satellite imagery (orange arrow, Figure 19), owing to land use
transformation in the study area and surrounds. However, the digital signatures representative of a
freshwater ecosystem as shown on the 1968 historical photograph are visible on the latest digital
satellite imagery as demonstrated in Figure 19.
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Photo nr 11376

S2=

Figure 17: Historical imagery (1938) of the approximate locality of the northern (left) and
southern portion (right) of the study area (red outline). Blue arrows repr esent a visible digital
signature representative of a freshwater ecosystem. Yellow arrows indicate an artificial
impoundment. Blue lines depict rivers (solid) and tributaries (dashed).

Figure 18: Historical photograph (1968) of the approximate locality of the nor thern (left) and
southern (right) portion of the study area (red outline). Blue arrows represent visible digital
signatures representative of freshwater ecosystems. Yellow arrows indicate an artif icial
impoundment. Blue lines depict rivers (solid) and tributaries (dashed).
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Figure 19: Digital satellite image (circa 2022) of the study area (red outline). Wet signatures noted
on the 1938 historical photograph are no longer visible (orange arrow). However, wet signatures
noted on the 1968 historical photograph are visible (blue and yellow arrows). A q uarry is visible
in the central portion of the study area (grey arrow). Blue lines depict river s (solid) and
tributaries (dashed).
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5.2 Freshwater ecosystem field verification and delineation

Site assessments were undertaken on the 17 of January 2022 and the 25™" of April 2022 (Western
Cape summer and autumn period)2, during which the presence of any areas presenting with freshwater
ecosystem characteristics as defined above were identified. The following was identified during the site
assessment, and discussed in Section 5.3 that follows:

¥ Two seep wetlands were identified within the central portion of the study area (seep wetland 1)
and approximately 310 m east of the study area (seep wetland 2). Seep wetland 1 is indirectly
linked, via an agricultural drain, to a channelled valley bottom (CVB) wetland located to the east
and outside of the study area (hereafter referred to as CVB wetland 1);

% Three CVB wetlands were identified east of the study area, in the investigation area. The larger
CVB wetland (CVB wetland 1) associated with the unnamed tributary of the Klapmuts River
was identified running parallel with the eastern portion of the investigation area, west of the
R304, with only a small portion located within the investigation area. Two smaller CVB wetlands
(CVB wetlands 2 and 3) linked to CVB wetland 1 were identified and do not encroach into the
study area. Another CVB wetland (CVB wetland 4) was identified north of the study area,;

¥ No freshwater ecosystem indicators were identified within the central western portion of the
study area where digital signatures were noted on the 1938 historical photograph (blue arrows
in Figure 17, right). Based on the field verification and pers. comm. with the property owner,
Mr. Peter Fagan, an episodic freshwater ecosystem was located in this area and potentially
linked to the Mosselbank River located approximately 1000 m west of the study area. Since
then, the area has been heavily transformed through historical sand mining and infilling
activities. The investigated area is homogenous with the surrounding terrestrial habitat that is
actively maintained and used for grazing (Figure 20), thus not presenting any ecological value
in terms of freshwater biodiversity maintenance. In addition, this area has limited hydrological
functioning in the landscape as no distinct link to the Mosselbank River or any natural
freshwater ecosystems in the surrounding area (even though according to the NPEPA and City
of Cape Town databases, a seep wetland is indicated to be located west of the study area;
refer to Figure 11 to Figure 13 and Figure 15) are noted due to land use transformation. Due to
the lack of freshwater ecosystem characteristics, the investigated area does not meet the
definition of a watercourse from an ecological perspective (as defined by the NWA) and
therefore does not require any further assessment. Nevertheless, should a 1 in 100 year
floodline be modelled for this area by a suitably qualified specialist, from a legal perspective it
would be considered as a watercourse and would enjoy protection under the NWA,;

2 Site surveys are recommended to take place during a seasonal period where the probability of betdiféng an identifia
history stage of vegetation species (such as facultative vegetation species) is highest and in the raining period to el
optimised conditions for the identification of seasonal freshwater ecosystems, which may otherwise be overlooked. Altl
the ideal time for the field assessment would have been in the wet season, the site conditions at the time of the

assessment are considered fair.
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Figure 20: Photographs of the area where historical (circa 1938) signatures in dicating potential
areas of a wet response were noted. The area is currently utilised for grazing and is homogenous
with the surrounding terrestrial habitat. Blue dashed lines indicate potential direction of flow.

¥, Various artificial features were identified within the study area:

X A quarry associated with historical open-pit clay mining activities is located within the
central portion of the study area (Figure 21);

X An off-stream artificial impoundment, connected to the CVB wetland 1 via a stormwater
channel and agricultural drain, was identified along the eastern boundary of the study
area (Figure 21). The quarry and the artificial impoundment within the study area are not
further assessed due to their artificial nature; and

Figure 21: (Left): an existing quarry (historical open-pit mining activities) wit hin the central
portion of the study area; and (Right): an artificial impoundment associated with the ongoing
agricultural activities located within the study area.

x Several stormwater channels (some with concrete channels and others with excavated
earth lined channels) and agricultural drains (usually with excavated earth channels)
were also identified within the study area. These stormwater channels and agricultural
drains convey surface water runoff (predominantly from the cultivated areas) into the
freshwater ecosystems in the investigation area, including the CVB wetland 1 located to
the east and outside of the study area. It is possible that some of these agricultural drains
may have displayed certain aspects of ecoservice provision that are typically provided
by natural watercourses in the past. However, due to the high degree of land use
transformation in the study area, as a result of historical mining and ongoing agricultural
activities (based on the earliest available historical aerial imagery, cultivation has been
ongoing in the study area and surrounds as early as the 1930s; Figure 17), the identified
agricultural drains now only function as drainage channels and so do not meet the
definitions of a watercourse from an ecological perspective (as defined by the NWA) and
therefore do not require any further assessment. The stormwater channels and
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agricultural drains are therefore not further assessed due to their artificial nature.
However, typical conditions of these artificial features located in the study area are
illustrated in Figure 22 below;

Figure 22: (Top left): An agricultural drain that may have displayed aspects of ec oservice
provision in the past; (Top right): an agricultural drain connected to the natur al seep within the

study area; (Bottom left): a concrete lined stormwater channel adjacent to an artif icial
impoundment; and (Bottom right): a berm noted within the south-western po rtion of the study

area, potentially developed to redirect flow to the downgradient areas towards th e R312. Yellow
dashed lines indicate direction of flow.

x Several artificial impoundments were also noted in the investigation area, including two
directly adjacent to the south-eastern boundary of the study area. The artificial
impoundment located along the south-eastern boundary of the study area is situated
within a small local catchment, potentially at the headwaters of a historical / relic episodic
drainage line (EDL) (as visible on the 1:50 000 topographic map, Figure 2). This historical
EDL would have naturally flowed in an easterly direction, away from the study area.
Considering the significant land use change in the surrounding catchment, including
cultivation and development of artificial impoundments, no freshwater ecosystem
characteristics were identified upgradient nor downgradient of the artificial
impoundments in the investigation area (Figure 23).
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Figure 23: (Left): An artificial impoundment directly outside the south-eastern boundary of the
study area; and (Right): the area downgradient of the artificial impound ment is cultivated, noting
no freshwater ecosystem characteristics.

Furthermore, the Geotechnical Assessment compiled by GEOSS (2023) identified four areas having
perched water tables, these being test pit (TP) 14, TP 17, TP 25 and TP 33, at 1.5 metres below ground
level (mbgl), 1.9 mbgl, 0.9 mbgl, and 1.4 mbgl, respectively (as indicated in Figure 24 below). Even
though it is noted that the water table at these locations is perched, the observed water tables are
deeper than 50 cm where wetland soil form indicators are expected. Soil form indicators to determine
the presence of a wetland (associated with prolonged and frequent saturation and a fluctuating water
table) are usually determined at 50 cm of the land surface (DWAF, 2008). With the exception of TP 33,
at the time of the assessments, no wetland indicators were present in the area of these test pits, and
as such, these areas are not considered to be associated with freshwater ecosystems. In furtherance
to the above, refer to the amendments made on page 32 regarding the discussion of the artificial
features associated with the central western portion of the study area (and TP17).

Figure 24: Test pits assessed by GEOSS (2023) for which a high water table was noted.
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During the Pre-Scoping Report public participation period, some discrepancy between the botanical
reports (Nick Helme Botanical Consulting, 2020; 2023) and this report was identified. While an area
UHIHUUHG WR DV D 3VHDVRQ ZHWODQG  DQG 3yadthiie@sthgaRiedV™  ZDV LC
by Nick Helme Botanical Surveys (2020), the report also notes that these ponds are associated with old
ferricrete excavations. This is supported by historical imagery of the area in 1996 and the findings of
the field investigation. As such, these ponds are considered artificially derived, and do not conform to
the definition of a watercourse as per the NWA. It therefore does not enjoy protection under the NWA.

The delineated extent of the identified freshwater ecosystems and artificial features associated with the
study area is presented in Figure 25.
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Figure 25: Map depicting the delineated extent of the freshwater ecosystems and art ificial features associated with the study and investigation areas
and preliminary SDP. Note that the borehole locations, PV facilities and stormwater infrastructure are not indica ted on this map.
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The delineation of the freshwater ecosystems (seep wetland) identified to be associated with the study
area, as provided in this report, are considered accurate taking into consideration the conditions at the
time of assessment (i.e., seasonal variations, disturbances to soil and vegetation, changes to the
pattern, flow and timing of water within the wetlands due to linear crossings and surrounding cultivation
practices). The seep wetland within the study area was delineated according to the guidelines
advocated by DWAF (2008) and taking into consideration soil characteristics as defined by Job (2009).
Freshwater ecosystems within the larger investigation area were delineated using desktop methods.
During the field assessment, the following indicators were used in order to determine the boundary of
the identified seep wetland:

% Topography/elevation was used to determine in which parts of the landscape a freshwater
ecosystem is most likely to occur. Since freshwater ecosystems occur where there is a
prolonged presence of water in the landscape, the most common place one could expect to
find freshwater ecosystems is in the valley bottom position (DWAF, 2008). However, seep
wetlands are by definition located on sloping ground and thus are most often located on the
side-slopes of a valley, on gently to steeply sloping land and dominated by colluvial (i.e., gravity-
driven), unidirectional movement of water and material down-slope (Ollis et al., 2013). The
identified seep wetland 1 is located on the side-slopes of a valley on gently sloping land, where
concentration of flow leads to drainage towards the larger CVB wetland located north east of
the study area, of which only a small portion is visible in the investigation area (Figure 26);

Figure 26: A photograph depicting the topographical setting of the seep wetland 1 identified in
the study area along gently sloping land, draining in an easterly direction towards the valle y
bottom position.

¥ Vegetation associated with wetland areas:  Obligate and facultative vegetation species could
be used in conjunction with terrain units as well as the point where a distinct change in the
vegetation composition is observed, to determine the boundary of a wetland. However, due to
the historical and ongoing agricultural activities in the study area (both cultivation and grazing
by livestock), the vegetation associated with the seep wetland 1 has been transformed and is
no longer representative of the natural reference wetland vegetation of the local biome. The
vegetation associated with the seep wetland now exists as patches of the Alien and Invasive
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plant (AIP) Cenchrus clandestinus (Kikuyu grass) (formerly known as Pennisetum
clandestinum). Although this species is not considered an obligate wetland vegetation species,
it is known to prefer higher moisture areas and thus patches of C. clandestinus were used in
conjunction with terrain units as the point where a distinct change in the vegetation composition,
between the wetland area and surrounding cultivated areas, was observed to determine the
wetland boundary (Figure 27);

Figure 27: Overview of the vegetation component of the seep wetland 1. Patche s of the alien
grass species C. clandestinus were identified in the seep wetland, of which in some cases, can

be distinguished from the surrounding cultivated terrestrial areas (as indicated by the yellow
dashed line).

¥ Soil form indicators were used to determine the presence of soil that is associated with
prolonged and frequent saturation with key indicators including gleying, low chroma, mottling,
organic streaking and increased clay content as well as alluvial soil. Soil within the seep wetland
was noted to be saturated sandy soil, of which the moisture content and low chroma of the sail,
increased with depth (Figure 28). Mottling was not evident in the soil samples taken and the
clay layer was deeper than 100 cm. Mottling is indicative of a fluctuation in the level of
groundwater, where the alternation between aerobic and anaerobic conditions in the soil
causes dissolved iron to return to an insoluble state and be deposited in the form of patches,
or mottles, in the soil. However, considering the high levels of disturbance to the soil and
vegetation due to cultivation activities in the study area, the moisture content and low chroma
of the soil were regarded as wetland soil form indicators under such conditions, and were thus
used together with the terrain and vegetation indicators to delineate the boundary of the seep
wetland.

Figure 28: Saturation and low chroma identified within the (Left) first 30 cm of t he soil; and
(Right) > 30 cm of the soil samples taken from seep wetland.
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5.3 Freshwater ecosystem classification and description

The CVB and seep wetlands within the study and investigation areas, particularly those within the
eastern portion of the investigation area, are at potential risk from the proposed CWA development,
although some are only considered to be indirectly impacted by the proposed CWA development.
Therefore, the classification and assessment of the freshwater ecosystems are provided in Section
5.3.1 below.

5.3.1 Freshwater ecosystem classification and assessment

Classification of the freshwater ecosystems identified within the study and investigation areas that may
be impacted by the proposed CWA development was undertaken at Levels 1 - 4 of the Classification
System (Ollis et al., 2013) as outlined in Appendix C of this report. These systems were classified as
Inland Systems. Table 3 below presents the classification from level 3 to 4 of the Wetland Classification
System (Ollis et al., 2013).

Table 3: Characterisation of the freshwater ecosystems associated with the study and
investigation areas.

Freshwater ecosysten Level 3: Landscape unit

Level 4: Hydrogeomorphic (HGM) Type

Valley Floor:the base of a vall Channelled valley bottom wetlakdvalley

Channelled
bottom wetlands

valle

situated between two distinct valley
slopes, where alluvial or fli
processes typically dominate.

bottom wetland with a river channel r
through it.

Seep wetland

Slope: an inclined stretch of gro
typically located on the side |
mountain, hill or valley, not formin
of a valley floor.

Seep:a wetland area located on (gen
steeply) sloping land, which is dominateg
colluvial (i.e. gravity-driven), unidire
movement of material down-slope. See
often located on the side-slopes of a val

they do not, typically, extend into a valley

Table 4 and 5 summarises the findings of the field verification in terms of relevant aspects (hydrology,
geomorphology and vegetation components) of the freshwater ecology of freshwater ecosystems
associated with the proposed CWA development. The details pertaining to the methodology used to
assess the various wetlands are available in Appendix C of this report. Supporting photographs are
provided in Figure 31 to Figure 32 below.

It should be noted that even though numerous wetlands were identified within the investigation area,
not all wetlands will be impacted by the proposed CWA development. This study therefore only
guantitatively assesses a representative set of the wetlands that will be directly impacted by the
proposed CWA development. Wetlands that may be impacted indirectly by the proposed CWA
development are discussed on a qualitative basis. As such, only the following wetlands are included in
the classification and ecological assessment in the sections that follow:

¥ Quantitative assessment of the wetlands includes seep wetland 1 and CVB wetlands 2 and 3.
Note that seep wetland 1 was used as a representative of seep wetland 2 for the assessment
of wetland PES, EIS and ecoservices due to these systems sharing similar ecological drivers,
conditions and impacts. The same applies to CVB wetland 2 which was used as a
representative for CVB wetland 3;

CVB wetlands 1 and 4 were assessed qualitatively due to the very low quantum of risk of the
activities associated with the proposed CWA development to the wetlands considering their
approximate location of 450 m and 227 m from the study area, respectively. More information
about these wetlands is provided below; and

Due to the artificial nature of the various drainage channels within the study area, these systems
are also not assessed as part of this study.
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For the purposes of presenting a concise discussion, the identified freshwater ecosystems were
assessed and discussed in a combined fashion, based on the wetland nature. For ease of reference,
see Figure 25 for a representation of the numbering of the freshwater ecosystems within the

investigation area.
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Table 4: Summary of the results of the channelled valley bottom (CVB) wetlands 2 and 3

September 2024

3 associated with the proposed CWA development.

Ecological & socio-cultural service provision graph of the CVB wetland

Freshwater ecosystem characteristics (hydraulic regime, geomorphology and sediment balancaljtyyg
habitat and biota):

CVB wetlands 2 and 3 have been heavily modified as a result of thedtivatiordengd grazing practices|
wetlands are driven by lateral flows from the immediate catchment andén@vibwelaeds have experig
excessive erosion due to the surrounding agricultural setting and lack of satistaimieadegetind the wetlg
The soil of the wetland is characterised by soft plinthic B horizons. The above have rgsoftentphialietegh
and sediment balance as a result of increased bare areas surrounding the merdasdd, $hdsrient input
these receiving wetlands. Reaches of the CVB wetlands historically extended mone thesttualylansilfure
17andFigure 18 The CVB wetlands have been fragmented by an existing farm road and only extenthéq
road, owing to land use transformation in the study area and suredswetarthof the wetlands now forn
as drainage channels, with no wetland indicators (in terms of soil dndsegetdiigthin the study.aregetatio
of the wetlands have been significantly altered with little indigenous eagatatidavenrheless, the wetland
still considered important as breeding habitat for birdmslydiragis€Blue Crane)), invertebrate and amg
species as it acts as an important migratory corridor due to high leveity ah @lamgety transformed landg
(refer to STS, 2023).

PES Category: E (Seriously Modified)

The CVB wetlands are in a seriously modified state due to 4
cultivation and grazing practices. The seasonal and tempora|
these wetlands have been replaced by cultivated fields and i
farm roads thereby resulting in reduced vegetation cover a
roughnesg={gure 29 Both CVB wetland 2 and CVB we§landent

EIS Category: Low/marginal
The EIS of the CVB wetlands can be considered to be low/marginal duertmtliadagabgi
state. Their EIS is attributed to their importance in the landscape, péotibelantgtdaton sta

PES oo . ] EIS of the wetland vegetation type (critically endangered West Coast SilcretaEdsse@eolal
. . have been significantly reduced and currently exist as n{ . ] T . ) )
discussion ; . L2 discussion | Shale Renosterveld) as well as providing numerous regulating and suppstetiggsbereefifto
straightened channels surrounded by cultivat€fiedd3q As such . L - s . T
D regulation, considering their connectivity to the downgradient CVB wetland4 pTdeéde limit
the extent of the wetlands have been significantly reduced and 1 ; ) . . :
L - direct human benefits, particularly harvestable resources and cultivated foodsvedaride
to the existing channel have resulted in altered water ang however are likely to provide important breeding and foraging habitat for numero3jaun
distribution and retention patterns within the wetlands. In adq ytop P 9 ging
above, on-site impacts associated with the ongoing agricultui
have resulted in a loss of habitat diversity and the proliferation
Ecoservice Provisioning: 0,4 (Very Low) REC: Category D (Largely Modified) (Improve) BAS: Cetlgprgve) RMO: Impr
= The overall ecoservice provision of the wetlands are considers The method to determine RMO states that the ecological condition of the CVB we
Ecoservice | . . . ; . REC Categon s . . .
provision with the exception of sediment trapping and cultivated foods and RMO | maintained. However, according to Malan and Day (2012), a PES Category E is considg

which dowimportance was determined. This is based on the a

landscape in which the wetlands are located as well as th

and therefore, it is recommended that no further degradation to these wetlands beguétr
the proposed activities. The rehabilitation of the wetlands to improve the HEBefaite e

3 The ecological condition of CVB wetland 3 is based on the representative assessment of CVB wetland 2.

4 Scientific Terrestrial Services (STS, 2023) have noted that these draihageefeumaiassemblages that are associated with wet areas. Nevertheless, given tlaadaicidicators wetle found
at the time of the site assessments, these areas are considered artificial therefionetaltheodefinition of a watercourse as per the NWA and do not enjoy protection under the NWA.
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endangered state of the wetland vegetatioretyediahds are howe] works and property rights of the proponent. Therefore, effort should be dinegtéuatate
considered of moderate importance for food for livestock cor proposed CWA development remains outside the delineated extent of the wetlandsagioth
agricultural catchment. The wetlands also play an importg buffer, if at all possible. Careful planning of stormwater management musttbeenaderttk
maintaining hydrological functioning and connectivity in the lan hydraulic regime of the receiving environment is retained and not further impaired bg.stq
attenuating high velocity flows and can thus be considered |

ecological importance on a local scale.

Low
With the exception of the fences, maintenance road and stormwater release inton@gnifatkmcoB Jong-term modifications are anticipated to the CVB wetlarfideeaprapese

Extent of | CWA development since the proposed development will remain outside of the rec@omsend®ibhDHuffer of the wetlands. Stormwater release into the saratsmgiogeaa risk
modificatior] the ecological functioning of the wetlands, albeit to a limited extent. With the ingoletre mtetamuieds, ensuring that stormwater is managed effectively i@Sdesoritgbelow)
that construction activities associated with the proposed development is conddogedwduney geason, the impacts arising from the proposed activities canféeetiloels| sl e
and managed.
Impact | Low(with the implementation of control measures)
Significancf 7KH DFWLYLWLHY DVVRFLDWHG ZLWK WKH S U RS\WRVIHIYBGBIERIMDER & rsUDolthe antidipaid jco RsEctionlavidNoprRtiow ¢ Hitd &2
and ~ 255 m of the wetlands (with the exception of one of the dry atidsdatatypapgradient of the CVB wetland 3). Careful planning of the stgemeateamdaszrface runoff o
Business | proposed CWA development particularly at CVB wetland 3 is imperativénpactsiareéhddnydraulic regime is not impaired by significantirsflonesyaded water quality impac
Case: minimised. It is imperative that adherence to the site-specific control measurissrpporidesiwelthas general good construction practice are adhered to.
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Table 5: Summary of the results of the seep wetlands 1 and 2

September 2024

5 associated with the proposed CWA development.

Ecological & socio-cultural service provision graph for seep wetland 1:

Freshwater ecosystem characteristics (hydraulic regime, geomorphology and sediment balanc
guality and habitat and biota):

Agricultural activities in the catchment of the seep wetlands have resulted in a deoreasgen (fed
an increase in bare surface areas) and in the disturbance and erosion ofrsodsdlissinatunoder
increase of sediment supply to the receiving wetlands. The vegetation tengeestivetlsinds has b
replaced by ruderal and opportunistic AlPs 6udtlaaslestinug/hich is heavily grazed, and no |
representing the reference vegetation species of the |d&églibio82The hydrology of the seep wet]
is driven by lateral flows in the landscape with some groundwater inputstheviieseadebyf ferricr|
and perched aquifers as indicated by GEOSS (2023). Excess sediment was alstaratetikelyhes
result of the land use of the surrounding landscape, which is predominantly cultivation.

PES discussion

PES Category: D (Largely Modified)

The wetlands have been modified as a result of direct and indi
associated with extensive cultivation in theMgftizmdent. This inclu
alteration to the hydrological regime (altered distribution an
patterns) of the wetlands and altered geomorphology and sedim
resulting in increased sediment transfer to the wetlands.
composition of the wetlands have also been seriously modified a

EIS
discussior|

EIS Category: Low/ marginal

The EIS of the seep wetlands can be considered to be low/marginahajedytontiaifie
ecological state. Their EIS is attributed to their importance in the landscapes fmattie
protection status of the wetland vegetation type (critically endangerst Slesdte
Renosterveld and West Coast Shale Renosterveld). The wetlands are also inmpfbota
regulation, particularly during the winter rainfall period, considering thgirtacahg
downgradient CVB wetland 1, but the wetlands do not provide direct humanthban
limited harvestable resources and cultivated foods services.

Ecoservice
provision

Ecoservice Provisioning: 0,4 (Very Low)

The overall ecoservice provision of the wetlands are considered
the exception of sediment trapping, nitrate assimilation and cul
services for whichosvimportance was determined. This is based
agricultural landscape in which the wetlands are located as
critically endangered state of the wetland vegetation type. The
however considered of moderate importance for food for livestoch

its agricultural catchment.

REC
Category
and RMO

REC: Category D (Largely modified)

BAS: Category D

RMO: Maintain

Existing agricultural activities surrounding in the wetlands havibuileelytadinér impact
GHFDGHVY ZRUW etRihds. A BepFoypbsedrOWAMEVEIopment will result in]
loss of the seep wetland 1. A wetland offset investigation is being undgtakbea tossi
wetland habitat.

5The ecological condition of this wetland (seep wetland 2) is based on the represeritafige s sestanenl .
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September 2024

High (seep wetland 1)
The proposed CWA will result in the loss of 6.74 ha of wetland habitat due ¢o thigltenstrwety over the seep wetland 1. Furthermore, stormwater releaaridtd aéiéply
pose a risk to the ecological functioning of the wetland. As a result, wetland diéséttiegtigatettito account for the 6.74 ha of wetland that will be lopleWivéhtétiemnt

Ext_e_nt c_’f control measures (as described in Section 8 below) and that construction aiett/ivéh #ssgrioposed development is conducted during the dry, summerpseds ajstn
modification | om the proposed activities can be localised, effectively reduced and manageatokimete theatipn of the seep wetland 2 relative to the study area (~320tudpaseal|
the impact to seep wetland 2 is considered negligible consideringt¢hdt@tonmsvproposed development will be contained in stormwater attgi@tit;m rptgade into {
surrounding environment.
Moderatéwith the implementation of control measures) (particularly seeib weétfeantbys
Impact 7KH DFWLYLWLHY DVVRFLDWHG ZLWK nNgKtbiths bvigraliRritelgridy @@ se¥pHvetRIBIA A awesBIRoYtHe antipipdRe@ dtipsattidrfif the CWA

Significance ang
Business Case:

will result in the loss of 6.74 ha of wetland habitat. As a result, wetlarzboffsettiestigated to account for the 6.74 ha of wetland that will be losinGarefoé Heormwa)
management and surface runoff of the proposed CWA development is alemsupethtvienftact to the hydraulic regime of the remaining extent of thiefuvgimichisanced
significant stormwater influxes, and water quality impacts are minimisese Ithatiagfezegnce to the site-specific control measures provided astiielrers general g
construction practice are adhered to.

All comprehensive results calculated are available in Appendix F.
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Existing farm roe

Figure 29: (Left) The upper reach of CVB wetland 3 (yellow dashed line) within th e eastern
portion of the investigation area downgradient of an existing farm road; (Right) Upgradient of
the existing farm road outside the study area, no wetland indicators were present.

Figure 30: Representative photographs of CVB wetlands 2 and 3. (Top left) An overview of CVB
wetland 2 and (Bottom left) CVB wetland 3, both surrounded by cultivated fields and far m roads;
(Top right and bottom right) Vegetation composition of CVB wetland 2 (top) and CVB wetland 3
(bottom) hosting a facultative wetland species Juncus sp. AlIPs including C. clandestinus are
also present in CVB wetland 3.
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Natural freshwater ecosystems identified within the investigation area which are not includ edin
the above Table 4 and Table 5 are discussed below. Additional information about the seep
wetlands discussed in  Table 4 and Table 5 are also provided below.

CVB wetland 1

Ya

Ya

%

7

Ya

CVB wetland 1 originates approximately 4 km south of the study area and flows in a generally
northerly direction across adjoining farm land, eventually confluencing with the Klapmuts River
to the north and outside of the investigation area;

This CVB wetland has been impacted by land use changes in the upstream catchment and
direct habitat impacts. The catchment is predominantly characterised by agricultural land uses,
including cultivated fields, annual pasture for livestock (Figure 31) and several artificial
impoundments, as well as various road crossings and mining activity (Claytile (Pty) Ltd). These
changes impact on the geomorphologic integrity and sediment balance of the receiving CVB
wetland through increased sediment input and impeding structures such as road crossings
contribute to interruptions in the natural flow pattern;

On site impacts to the CVB wetland include disturbances to the soil profile and vegetation,
which are impacts associated with the ongoing agricultural activities (Figure 31). Consequently,
a loss of habitat diversity, natural buffer around the wetland, and proliferation of alien and
invasive plant species (AIPs) has taken place, resulting in an altered ecological state and
decreased ecoservice provision by the CVB wetland,;

The disturbance created by agricultural activities and their associated edge effects has had a
significant impact on the vegetation associated with the CVB wetland, such that wetland
vegetation has been removed from the temporary and seasonal zones of the wetland to make
way for cultivated fields. Although the vegetation composition is considered significantly
disturbed, the CVB wetland still provides habitat to support obligate wetland species such as
Juncus sp. and Phragmites australis but also AlPs including C. clandestinus and Acacia saligna
(Port Jackson) (Figure 31). This CVB wetland is also likely to provide important breeding and
foraging habitat for bird, invertebrate and amphibian species as it acts as an important migratory
corridor due to high levels of connectivity in a largely transformed landscape. According to the
faunal assessment report previously conducted for an area located to the east of the study
area, the nationally protected species of Conservation Concern (SCC), Grus paradisea (Blue
Crane *Vulnerable), is considered likely to pass through or utilise this CVB wetland for foraging
while breeding likely takes place in adjacent cultivated fields (STS, 2023); and

Based on the site observations and considering the impacted state of the CVB wetland, it still
provides habitat for vegetation species associated with wetlands. The wetland also plays an
important role in maintaining hydrological functioning and connectivity in the landscape and can
thus be considered to have an ecological importance on a local scale. However, this CVB
wetland is not considered to be sensitive to changes in the landscape due to historical and
ongoing impacts. Adequate mitigation measures for any future development associated with
the CVB wetland are still deemed imperative to prevent further significant impacts and to retain
the current level of ecological habitat provision and ecosystem services provided by the CVB
wetland.
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Figure 31: Representative photographs of CVB wetland 1. (Top) The topogr aphical setting of the
CVB wetland 1 (blue dashed line) in a valley bottom position between two distinct and highly
cultivated valley side slopes; (Bottom left) Vegetation composition of the CVB wetland hosting
facultative wetland species suchas  Juncus sp. but also AlPsincluding C. clandestinus ; (Bottom
right) Active grazing by cattle noted within the CVB wetland.

Seep wetlands 1 and 2:

EZ7

EZ7

Ya

E7Z7

The seep wetlands within the study and investigation areas are located on the side-slope of a
valley, on gently sloping land dominated by extensive cultivation, with unidirectional movement
of material (soil and water) down-slope. Seep wetland 2 is directly connected to CVB wetland
1 while seep wetland 1 is connected to CVB wetland 1 via an agricultural drain;

Although no direct sediment deposition was observed within the seep wetlands during the site
assessment, the dominance of C. clandestinus within seep wetland 1 (Figure 32) may indicate
increased sediment and nutrient input (this AIP is known to thrive in areas which have higher
nitrate and phosphates) from the surrounding cultivated areas;

The vegetation composition of the seep wetlands has been replaced by ruderal and
opportunistic AIPs such as C. clandestinus, which is heavily grazed, and no longer representing
the reference vegetation species of the local biome (Figure 32). The loss in habitat diversity
and buffer surrounding these wetlands further contribute to the overall disturbance of these
systems;

Since vegetation could not be used as a reliable indicator of wetland habitat, delineation of the
seep wetlands relied heavily on soil form indicators to determine the boundary of these
wetlands (Figure 32). Seep wetland 1 is characterised by saturated sandy soil, of which the
moisture content and low chroma of the soil, increased with depth, indicative of prolonged and
frequent saturation. Seep wetland 2 was characterised by a saturated sandy soil layer within
the first 30 cm of the soil surface, and a clay layer with mottling present underneath this
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Ya

saturated sandy soil layer (Figure 32). Mottling is indicative of a fluctuation in the level of
groundwater, where the alternation between aerobic and anaerobic conditions in the soil
causes dissolved iron to return to an insoluble state and be deposited in the form of patches,
or mottles, in the soil, indicative of prolonged and frequent saturation; and

In consideration of the above, these seep wetlands can be considered to be of low/marginal
ecological importance and sensitivity due to their largely modified ecological state. These seep
wetlands may be regarded of importance due to hydrological connectivity in the landscape
through their connection with the larger CVB wetland 1. In addition, the identified seep wetlands
are classified as a CESA according to the CoCT Wetlands Dataset (2017) (Figure 12).
Therefore, although disturbed and the seep wetlands no longer hosting natural wetland
vegetation, these seep wetlands still act as a natural corridor and form part of a network of open
spaces within a highly transformed landscape, which makes these wetlands important in terms
of overall wetland conservation in the area.

It is acknowledged that 6.74 ha of the seep wetland 1 will be lost as a result of the proposed CWA
development.

Figure 32: Representative photographs of the seep wetlands. (Top Left) Seep wetlan d1
dominated by C. clandestinus ; (Top right) Seep wetland 1 soil form indicators presenting
saturated and low chroma sandy soil within the first 50 cm of the soil surface; (Bottom left) Seep

wetland 2, no wetland vegetation present; and (Bottom right): Seep wetland 2 soil f orm
indicators presenting a soft plinthic B horizon with mottling underneath a sat urated sandy soil
layer within the first 50 cm of the soil surface of the soil samples taken within the wetland. Yellow

dashed lines estimate the boundary of the wetlands.

The anticipated impacts to the wetlands are provided in Section 8 below.

49



FEN 20-2156 September 2024

6 LEGISLATIVE REQUIREMENTS

The following legislative requirements were considered during the assessment. A detailed description
of these legislative requirements is presented in Appendix B of this report:

% The Constitution of the Republic of South Africa, 1996¢;

% The National Environmental Management Act, 1998 (Act No. 107 of 1998) as amended
(NEMA);

% The National Water Act, 1998 (Act No. 36 of 1998) as amended (NWA);

¥ Government Notice 4167 as published in the Government Gazette 49833 of 2023 as it relates
to the National Water Act, 1998 (Act No. 36 of 1998); and

¥ &LW\ RI &D S HCAW yRpHAplain and River Corridor Management Policy (2009).

It is important to note that in terms of the definition of a watercourse as per the NWA (see Appendix
B), all of the natural watercourses within the investigation area will be regulated by Section 21(c) and
(i) of the NWA as well as the applicable zones of regulation. All of the natural watercourses will thus
require authorisation from the Department of Water and Sanitation (DWS). This report aids in providing
relevant information for the authorisation processes.

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

SXUSRVH RI WKH EXIIHU JRQH KRZHYHU LQ VXPPRIUODMG LAL WK QD/ LXG/HHL
function or zoning specifically designed to protect one area of land againstimpacts IURP DQRWKHU” ™ % XIIH
zones are considered to be important to provide protection of basic ecosystem processes (in this case,

the protection of aquatic and wetland ecological services), reduce impacts on watercourses arising from

upstream activities (e.g. by removing or filtering sediment and pollutants), provision of habitat for aquatic

and wetland species as well as for certain terrestrial species, and a range of ancillary societal benefits

(Macfarlane et al., 2015). It should be noted, however, that buffer zones are not considered to be

effective mitigation against impacts such as hydrological changes arising from stream flow reduction,

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

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

measures (Macfarlane et al., 2015).

The definition and motivation for a regulated zone of activity for the protection of the freshwater
ecosystems can be summarised as follows:

Table 6: Articles of legislation and the relevant zones of regulation applicable to each article.

Regulatory
authorisation require

Zone of applicability

Government Notice 4167 as published in the Government Gazettd 208336 i
relates to the National Water Act, 1998 (Act No. 36 of 1998)

In accordance with GN4167 of 2023 as it relates to the National Water Act, 1
Water Use Authorisal 1998), a regulated area of a watercourse in terms of water uses as listed in Sec

Application in terms| is defined as:
the National Water 4 X the outer edge of the 1 in 100 year flood line and/or delineated riparian hak

1998 (Act No. 36 is the greatest distance, measured from the middle of the watercourse of
1998) as amended. natural channel, lake or dam;

Department of Wat{ x inthe absence of a determined 1 in 100 year flood line or riparian area the
and Sanitation (DWS m from the edge of a watercourse where the edge of the watercourse is the

annual bank fill flood bench; or
x a500m radius from the delineated boundary (extent) of any weettemdin tern
of this regulation.

6 Since 1996, e RQVWLWXWLRQ KDV EHHQ DPHQGHG E\ VHYHQWW 8 8 @ WH® GLPSHRINV W D\W'
WKH 5HSXEOLF RI 6RXWK $IULFD T, W ABFW SR HIYDLARONIM o 1/#eRutQIicEEHUHG DV
the passage of the Citation of Constitutional Laws Act, neither it nor the acts amendiagtiharetmhscated
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Zone of applicability

authorisation require

Listed activities in ter
of the Nation;
Environmental
Management Act, 1¢
(Act No. 107 of 19¢
EIA Regulations (201
as amended.
Department 0
Forestry, Fisherie
and Environmen
(DFFE) or Departme
of Environmenta
Affairs and
Development Plannin
(DEA&DP)

Activity 12of Listing Notice 1 (GN 327) of the National Environmental Managerm

(Act N0.107 of 1998) EIA regulations, 2014 (as amended) states that:
The development of:
(xii) Infrastructure or structures with a physical footprint of 100 squ
more;
Where such development oécurs
a) Within a watercourse;

b) In front of a development setback; or
c) If no development setback has been adopted32withéters of
watercoursemeasured from the edge of a watercourse.
Excluding

«

GG ZKHUH VXFK GHYHORSPHQW RFFXUV ZLW

Activity 190of Listing Notice 1 (GN 327) of the NEMA EIA regulations, 2014 (
states:

The infilling or depositing of any material of more than 10 cubic metres into, ¢
excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock
FXELF PHWUHY IURP D ZDWHUFRXUVH ~

Activity 14of Listing Notice 3 (GN 324) of the NEMA EIA regulations, 2014 (as ani
that:

The development of

i. dams or weirs, where the dam or weir, including infrastructure and wate
exceeds 10 square metres; or

ii. infrastructure or structures with a physical footprint of 10 square metreseor

where such development oécurs

(a) within a watercourse;

(b) in front of a development setback; or

(c) if no development setback has been adafhted,32 metres of a watercour
measured from the edge of a watercourse;

excluding the development of infrastructure or structures within existing ports o

will not increase the development footprint of the port or harbour.

Western Cape

i. Outside urban areas:

(aa) A protected area identified in terms of NEMPAA, excluding conservancies;

(bb) National Protected Area Expansion Strategy Focus areas;

(cc) World Heritage Sites;

(dd) Sensitive areas as identified in an environmental management framework &

in chapter 5 of the Act and as adopted by the competent authority;

(ee) Sites or areas listed in terms of an international convention;

(ff) Critical biodiversity areas or ecosystem service areas as identifisteimasig

biodiversity plans adopted by the competent authority or in bioregional plans;

(gg) Core areas in biosphere reserves; or

(hh) Areas on the estuary side of the development setback line or in an estuarine

where no such setback line has been determined.

&LW\ RI &D§¢
Floodplain and R\
Corridor Managem

Policy (2009)

In accordance with the (CoCT) Floodplain and River corridor Management P(¢
buffers are recommended, with up to 75 m recommended for wetlands. A minin
m is required for concrete canals.

In accordance with the above, the following Zones of Regulation (ZoR) are applicable to the identified
freshwater ecosystems within the investigation area (Figure 33 and Figure 34):

¥ A 32 m ZoR in accordance with the NEMA was assigned to all the freshwater ecosystems in
the investigation area;
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¥

7

A 500 m ZoR in accordance with the was assigned to the CVB wetland and seep wetlands
within the investigation area; and

A construction and operational phase buffer was calculated for the freshwater ecosystems in
WKH LQYHVWLJDW L FPeglimithH Quideliine@al thw Hetbrination of buffer zones for
rivers, wetlands and estuaries” DV GHYHORSHG Eét &.04200LB)UThdrestits of the
buffer tool considering the type of development proposed (transport infrastructure =+ airport
runway) and the practical, site-specific control measures (as outlined in Section 8.1 below),
indicate that a 15 m buffer is applicable for the construction phase of the proposed CWA
development around all freshwater ecosystems (including the CVB and seep wetlands), where
development will not occur, particularly to mitigate impacts associated with altered patterns of
flows within the surrounding freshwater ecosystems due to increased flood peaks, as a result
of hardened surfaces. A 15 m and 16 m conservation buffer are applicable for the operational
phase of the CWA development around the CVB wetlands and seep wetlands, respectively,
where development will not occur.
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Figure 33: Wetlands associated with the study and investigation areas and applicable conservation buf fers with the associated zones of regulation
in terms of NEMA and GN4167 as it relates to the NWA and preliminary SDP. Not e that the stormwater infrastructure, borehole locations and PV
plants are not indicated on this map.
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Figure 34: Wetlands associated with the study and investigation areas and applicable conservation buf fers with the associated zones of regulation
in terms of NEMA and GN4167 as it relates to the NWA.
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7 FRESHWATER SENSITIVITY VERIFICATION

The protocol for the assessment of freshwater and aquatic biodiversity prepared in support of the
Department of Forestry, Fisheries and Environment (DFFE) (previously the Department of
Environmental Affairs (DEA)) National Web-based Environmental Screening Tool (2020), provides the
criteria for the assessment and reporting of impacts on aquatic/freshwater biodiversity for activities
requiring Environmental Authorisation (EA). For the aquatic / freshwater biodiversity theme, the
requirements are for sites which support various levels of biodiversity. The relevant aquatic / freshwater
biodiversity theme in the national web based environmental screening tool (2020) has been provided
by the South African National Biodiversity Institute (SANBI). Based on the sensitivity rating, a suitably
qualified specialist must prepare the relevant report or opinion memorandum which is to be submitted
as part of the EA application.

As part of the process of the background information gathering, the DFFE screening tool was applied

to the study and investigation areas. According to the guidelines, an applicant intending to undertake

DQ DFWLYLW\ RQ D VLWH LGHQWLILHG IRW BDHL @J RD WY H LB LRIGIKY M H @ VMWW
VXEPLW DQ $TXDWLF %YLRGLYHUVLW\ ,PSDFWIHYMBWNAP BEEWQ RRILIOWEH/ B (
then an Aquatic Biodiversity Compliance Statement must be compiled and submitted to the competent

authority. It is noted, however, that during a site survey undertaken by a suitably qualified freshwater

ecologist should the sensitivity be determined different from that assigned by the screening tool (i.e.

that a high risk to the regional aquatic biodiversity or freshwater ecosystems in the area is likely even

WKRXJK LW LV DVVLIJQHG DV D 30RZ" VHQW.OWMIYWMWALWU KREWYLIHWMJ D WNKIH]
development risks are deemed low) then the relevant assessment approach must be followed based

on the site survey results and not the DFFE screening tool allocation.

According to the national web based environmental screening tool, the majority of the study area is
located within an area of low aquatic/ freshwater biodiversity significance (Figure 15). However certain
areas are designated as being very high sensitivity; the tool has designated wetlands with a very high
sensitivity designation.

Based on the site verification undertaken by FEN Consulting and the findings thereof presented in this
report, the freshwater ecosystems (numerous wetlands) were confirmed to occur in certain parts of the
study and investigation areas. The designation of very high sensitivity to the seep wetland in the study
area by the DFFE Screening Tool is not supported by the findings of the freshwater assessment. The
wetland is a modified system with low / marginal ecological importance and sensitivity. However, this
wetland is classified by CoCT as being a CESA and the study area is located in critically endangered
vegetation type. Furthermore, the wetland is indirectly hydrologically connected to a CVB wetland
further downgradient of the site, outside the investigation area. As such, it is the opinion of the
freshwater specialist that the sensitivity of the wetland identified in the study area is medium rather than
very high.

In addition to the above, the seep wetland identified on the western boundary of the study area is not
considered a wetland based on the site verification undertaken by FEN Consulting. The area is
considered and described as an excavated area which was formed as a result of historic land
transformations. It is therefore the opinion of the freshwater specialist that the aquatic biodiversity
sensitivity of this area is low rather than very high.

Under the Protocol for the Specialist Assessment and Minimum Report Content Requirements for
Environmental Impacts on Aquatic Biodiversity (GN320 of March 2020), for areas of very high aguatic
biodiversity sensitivity an Aquatic Biodiversity Assessment must be produced. Such a reporting
approach (scoping and ElA-phase freshwater reports) have accordingly been compiled.

Refer to Appendix E for the Site Sensitivity Verification Report.
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8 DWS RISK AND IMPACT ASSESSMENT

This section presents the significance of potential impacts on the ecology of the identified freshwater
ecosystem associated with the proposed development. In addition, it indicates the recommended
mitigatory measures needed to minimise the perceived impacts of the proposed development and
presents an assessment of the significance of the impacts taking into consideration the available
mitigatory measures. The DWS specified RAM (as promulgated in GN4167 of 2023 as it relates to the
NWA) was undertaken to inform the WULA process, and an impact assessment was undertaken to
inform the NEMA process.

Both the DWS RAM (2023) and the Impact Assessment method were applied to ascertain the
significance of impacts on the receiving freshwater environment. It is crucial to note that although these
two methods may present different scores and impact significance ratings for the same activity, this is
due to differences in their methodologies (refer to Appendix D ) and not due to inconsistencies in their
application. Each should be judged individually for their specified purpose; i.e. the use of the Impact
Assessment method for the purposes of the Environmental Authorisation process, and the use of the
DWS RAM (2023) to determine in consultation with the relevant competent authority whether there is a
need to apply for a WUL.

As indicated in Section 2, four layout alternatives are considered. TKH SURSRMRE POQRWWHUQDWLYH
not result in any additional impacts to the freshwater ecosystems identified within the study and

investigation area, and as such, has not been included in the RAM or the impact assessment. While it

is acknowledged that the no-go alternative will not result in the loss of 6.74 ha of wetland habitat

associated with the seep wetland 1 and that potential indirect impacts to the CVB wetlands 2, 3 and 4

will be avoided, a freshwater offset initiative as proposed as part of the proposed development may

result in the net positive impact on the recipient freshwater ecosystem, counteracting the wetland loss

and residual wetland impacts to the above-mentioned wetlands.

Due to the similarity in the layout of the preferred alternative and the alternatives 2 and 3, and
considering that the layout alternatives will remain within the footprint of the study area, the anticipated
impact of all alternatives on the freshwater environment are considered similar. As such, the RAM and
Impact Assessment were conducted considering all layout alternatives.

8.1 DWS Risk Assessment

Following the assessment of the freshwater ecosystems associated with the proposed development,
the DWS specified RAM (as promulgated in GN 4167 of 2023 as it relates to the NWA) was applied to
ascertain the significance of risk associated with the proposed development on the key drivers and
receptors (hydrology, water quality, geomorphology, habitat and biota) of the wetlands associated with
the proposed CWA development. The points below summarise the considerations undertaken:

¥ Therisk assessment was applied considering the risk significance of the proposed development
as described in Section 2 and depicted in Figures 1 to 7;

¥ The DWS RAM was applied assuming a high level of control measures is implemented, thus
the results of the DWS RAM provided in this report presents the perceived impact significance
post-mitigation ;

¥ In applying the risk assessment, it was assumed that the mitigation hierarchy as advocated by
the DEA et al. (2013) would be followed, i.e. the impacts would first be avoided, minimised if
avoidance is not feasible, rehabilitated as necessary and offset if required. An offset
investigation is being undertaken by FEN Consulting in order to identify suitable target wetland
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areas to be rehabilitated in order to compensate for the wetland habitat and functionality lost
as a result of the proposed CWA development;

¥% The following assumptions and limitations should be noted with respect to the RAM (2023)
applied to the proposed CWA development:

(0]

Due to the nature of the proposed development, Sustainable Drainage Systems
(SuDS) principles cannot be applied to the project. As such, control measures related
to stormwater treatment has been tailored to account for this;

All service infrastructure, including the bulk water pipeline, sewer and water treatment
plants and fuel stations were assessed as part of the RAM;

It is assumed that the boreholes required for phase 1 of the development have been
drilled (as per Zutari, 2024a). The assessment of the impact of the operation of the
boreholes was however not included in this report as the boreholes are located at
minimum more than 1.6 km away from the CVB wetland 1, and the Mosselbank River
and it is therefore deemed hydrogeologically unlikely that these systems would be
affected by groundwater drawdown. The potential impacts of groundwater abstraction
from the boreholes on the wetlands are to be determined by the geohydrologist.
Reference is made to GEOSS (2022) detailing abstraction from borehole 1. General
best practice control measures regarding the use of a borehole are provided in
Appendix G below;

Electricity supply to the proposed CWA development includes numerous electricity
generation alternatives, including Eskom supplied electricity, solar PV infrastructure
and a treated effluent fuelled bio-digester. The proposed use of wind energy and
chicken manure fuelled bio-digester in alternative 3 was removed for the preferred
alternative;

Considering the approximate location of the solar PV plant in the south-eastern potion
of the study area more than 700 m west (although upgradient) of the CVB wetland 1, it
is anticipated that the construction and operation of the solar PV plant will not pose a
significant quantum of risk to the CVB wetland 1, and has therefore not been assessed
as part of the RAM. General best practice control measures applicable to PV facilities
are provided in Appendix G below;

Although not included in the spatial files provided by the EAP, the EAP has confirmed
that a maintenance road will be constructed along the eastern boundary of the study
area. It is assumed that this road will be a gravel road. Two perimeter fences will also
be installed as part of the proposed CWA development; one at the study area perimeter
and the other surrounding the runway. For the RAM, the potential risks to the
freshwater ecosystems were assessed which includes a 5 m construction Right of Way
(RoW) around the road and perimeter fences;

It is assumed that, with the exception of the maintenance road and the two fences and
some minor linear service infrastructure, no development will occur from the eastern
edge of the runway toward the eastern boundary of the study area. The wetland habitat
loss calculations are based on this assumption. Should development be proposed in
this area, the RAM may need to be reassessed to account for this;

A hydropedological assessment has been undertaken to determine what the impact of
the proposed CWA development on the groundwater recharge and surface flow and
subsurface flow interactions of the impacted wetlands. According to ZRC (2024),
hydropedological losses to the seep wetland 1 are anticipated to be low. Mitigation
measures were nevertheless recommended, and these are to be implemented as and
where required in the various development phases (i.e. construction or operation);
Due to the anticipated loss of 6.74 ha of wetland habitat (particularly to the seep
wetland 1), a freshwater offset investigation is being undertaken to investigate options
for suitable offset sites. As such, impacts related to the rehabilitation of any wetlands
are not included in this report;
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o Numerous attenuation ponds will be constructed as part of the proposed CWA
development. It is assumed that, with the exception of the existing quarry that will be
redeveloped into a wet stormwater attenuation pond, these ponds will be dry ponds. It
is further assumed that stormwater from the ponds will be treated prior to the release
into the surrounding environment and into some wetlands (e.g. seep wetland 1 and
CVB wetland 3);

o Itis not anticipated that the decommissioning of the runways as referred to in Section 2
of this report will pose a significant quantum of risk to the freshwater and riparian
ecosystems associated with the study area. as such, no impacts as a result of
decommissioning activities have been included in this report;

0 A Concept Stormwater Management Plan (Zutari, 2024b) has been compiled, and the
designs therein are incorporated into the RAM;

o The decommissioning of the crossway runway associated with Phase 2 of alternative
2 was not assessed as part of the RAM due to its location ~ 900 m west and ~ 1.8 km
south (albeit upgradient) of CVB wetland 1 and seep wetland 1, respectively;

The activities and the associated risks they pose are all site-specific, not of a significant extent
relative to the freshwater ecosystems associated with the proposed CWA development, and
therefore have a limited spatial extent (i.e. within the investigation area). The exception are
risks to water contamination during construction (concrete mixing) and from the operation of
the proposed CWA development including stormwater releases. However, if the systems are
well managed, these risks can be reduced,;

While the operation and maintenance of the proposed development will be a permanent activity,
the construction of the proposed CWA development is envisioned to take no more than a few
years. However, the frequency of the construction impacts may be daily during this time;

Most impacts are considered to be easily detectable, with the exception of contamination of
surface and groundwater which will require some effort;

The considered control measures are easily practicable;

Direct impacts to the seep wetland 1 are anticipated as a result of the 6.74 ha wetland habitat
loss due to the construction of the CWA runway over the wetland. Furthermore, indirect impacts
or edge effects are also taken into consideration in the RAM,;

Impacts to CVB wetland 3 as a result of the release of treated stormwater directly into the
wetland has been taken into consideration in the RAM, and

Considering that the proposed CWA development will be constructed upgradient of seep
wetland 2, and CVB wetlands 2 and 4, the quantum of risk to these freshwater ecosystems is
considered to be low. This is based on the fact that these wetlands are at a minimum 255 m
away from the runway associated with the proposed CWA development, and assuming that
construction activities be conducted in the dry, summer period. Considering that seep wetland
2 is located ~320 m downgradient (east) of the study area, the quantum of risk to this wetland
is considered negligible. As such, the assessment of seep wetland 2 was not included in the
RAM. However, considering the slope difference from the study area and CVB wetland 4, and
that CVB wetland 4 is located ~250 m downgradient (north) of the study area, the potential risk
to CVB wetland 4 (along with CVB wetland 2) was assessed.

Risk Assessment Discussion

The following potential ecological risks on the freshwater ecosystems were considered as part of this
assessment:

£7)
£7)
&7
¥

Changes to the socio-cultural and service provision;

Impacts on the hydrology and sediment balance of the wetlands;
Impacts on water quality;

Associated indirect impacts to biota; and
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¥ Proliferation of alien and invasive plant (AIP) species.

The results of the risk assessment are summarised in Table 7 below, including key control measures
for each activity that must be implemented.
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Table 7: Summary of the results of the DWS risk assessment applied to the fres

Activity

Freshwater
ecosystem

Likelihood

hwater ecosystems at potential risk from the proposed CWA development.

CONSTRUCTION PHASE

Control Measures

Site access

clearing an

preparation  fg
civil works whig
involves:

x Vehicular
transport an
access to th
site;

x Removal o
vegetation an

1 associated
disturbances
to soil;

x Removal o
topsoil  ang
creation 0
topsoil

stockpiles; an
X Miscellaneou
activities b
construction
personnel.

X

X

Removal of vegetat
leading to exposure of 4

Seep wetland

15

30

100%

30

Increased likelihood
dust generation due
exposed soil;

Increased runoff @
erosion due to expos
soil and soil disturban
leading to sedimentat
of the freshwat
ecosystems;

Soil and stormwa
contamination from oil
hydrocarbons originat
from vehicles; and

CVB wetland
and 3

18

80%

14,4

Proliferation of AlIPs a
result of disturbances.

CVB wetland 4

14

60%

8,4

1.

2.

Access to the site must be from existing access roads as far as feasible to avoi
driving through the freshwater ecosystems;

The 15 m construction conservation buffer around the freshwater ecosys
implemented for the duration of the construction works where developemnt
mitigate edge effects. The freshwater ecosystems and the respective consensit
be clearly demarcated using a suitable barrier or material (e.g. &ideneirnoyen
&RQWURO 2IILFHU (&2R P QG HDW N2HGDID U HHGIRR AN
PD\ EH SHUPLWW HGRW B HQDW DIvsyBd-dtimt ¢gsQReke req
to prevent excessive compaction of the soil within the freshwater ecosystems;

Figure A: Example of a barrier fence used to demarcate the no-go area around the
ecosystems and the 15 m construction conservation buffer.
3.

Contractor laydown areas, vehicle re-fuelling areas and material stoiagenfizdi|
outside of the respective conservation buffers of the freshwater ecosystems an
32 m NEMA ZoR. A designated contractor laydown area must be approved by
ECO prior to use;

Stockpiles must be placed outside the delineated freshwater ecosystems and 3
Site clearing activities (including for contractor laydown areas) are ta rime
authorised footprint and vegetation clearing is to be limitezbspWitelyisssential wi
that active footprint;

Avoid unnecessary trampling of vegetation irrespective of the vegetation being
the freshwater ecosystems or the surrounding terrestrial area;

Retain as much indigenous vegetation as possible (wetland and terrestrial);
Dust suppression measures must be implemented throughout construction to pr|
dust which may smother freshwater vegetation;
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Activity

Freshwater
ecosystem

Severity

Likelihood

10.

11.

12.

Control Measures

No indiscriminate movement of vehicles through the freshwater ecosystems mg
All vehicles must remain outside the conservation buffers, unless requaredeasfig
construction activity for a short period of time. This should also be liraitedrtorta
season, where possible;

Control alien vegetation, specifically invasive and pioneer species which miay
encroach disturbed areas. Ensure AIP species are managed post constructio
basal cover is achieved;

Once all vegetation clearing is completed all vegetation and any removedlenost
be disposed of at a licensed refuse facility and may not be mulched or burned ¢
In all events all machinery and vehicles used during construction must be maint
oil leaks. If breakdowns occur these must be towed offsite site to the
areas/workshops. The proposed will ensure that incidental oil spills and leakag
onsite and thus limit any opportunities of water contamination and water quality|

Ground-breaking
excavation q
foundations arn
other constructi
related earthwor
upgradient of

within the
catchment of th
freshwater

ecosystems, ar
particularly with
seep wetland 1.

x Disturbances of s

In the case of Seep wetlar|

leading to increased 4
proliferation, and in tur
altered freshwat
ecosystem habitat;

Altered runoff patte
within  the landscay
leading to increas

erosion and sedimenta
of freshwater ecosyst
habitat;
Potential for deterioral
water quality, includ
increased likelihood
dust generation, turbi
and sedimentation wit
the freshwate
ecosystems;

X

X

Loss of habitat for wetl
biota;

Loss of ecoservi
provision associated V

Seep wetland

16

32

100%

32 M

the wetland portion t

will be transformed;

CVB wetland
and 3

18

80%

o

All construction personnel, vehicles and construction work must be confined to
of the development footprint and no edge effects must occur. This is of partic
at seep wetland 1;

During the excavation and trenching activities, any soil/sediment or silt rem
freshwater ecosystems may be temporarily stockpiled outside the freshwaiér
construction activities are confined to the dry summer months;

Excavated materials may not be contaminated (with hydrocarbons, fuel, et
ensured that the minimum surface area is taken up, and the stockpiles n2ay inq
height;

Mixture of the lower and upper layers of the excavated soil should be kepstoss
for later usage as backfill material;

All exposed soils must be protected for the duration of the construction phdse
geotextile (e.g. Geojute or hessian sheeting) to prevent erosion and sedimenta
Any AlPs within the study area (including the linear infrastructure foatpaitsha
removed prior to soil stripping to reduce seed loads within the topsbé (vsbithg
revegetate post construction). This will assist in reducing the long-&gematd
requirements;

Dust suppression techniques must be implemented throughout the constru
ensure dust does not impact the CVB or seep wetlands, which could affect tueb
and impact on wetland vegetation;

With the exception of the infrastructure as described in this report (the pat3
stormwater infrastructure along the eastern boundary of the runway), no ayeeta
any of the freshwater ecosystems. Should additional freshwater ecosystem
considered, the DWS Risk Assessment must be updated to account for these
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Activity

x Alteration of hydrolog

Freshwater
ecosystem

Severity

Likelihood

development.

(in the case of se
wetland 1);

x Altered runoff patter
leading to increas
erosion and sedimenta
of the receivin
environment;

processes of th
downstream (easte
portion of the seq
wetland; CVB wetland 4 7 14 | 40% | 5,6

x Increased habit
fragmentation ar
reduction in ecologi
connectivity.

x Earthworks could
potential  sources
sediment, which may
transported as runoff |
the freshwatg

Earthworks ec_:osystems;

involved in th X Dlstl_erances of g
construction of tl !eagjmg _to potent
maintenance ro: indirect impacts to {
along the easte fresh\_/vater ecosyste
boundary of tH and increased sedim
study area runoff _fron_1 th

3 perimeter fénce construction site to { Seepwetland| 8 | 16 | 100%| 16

and linea freshwater _ecosystems
infrastructure turn potentially leading
associated  wit altered fr.eshwat
the propose ecosystem habitat;
CWA X Loss of freshwater haly

10.

In addition to the above, with regards to excavation and soil compaction actietiehirey

Control Measures

and stormwateipelines to be trenched in the freshwater ecosystems must be ing
the drier summer months to prevent water quality impacts to the freshwater ec
Unused excavated soil/sediment must be utilised as part of the open spacalble)
or be removed from site to a registered landfill;

The soil surrounding the linear infrastructure, particularly within Ifeshwaite
ecosystems must be suitably loosened on completion of construction activities &
to prevent erosion;

for the linear infrastructure within the 15 m construction conservation foesiewvait

ecosystems
11.

12.

13.

14.

Stockpiling of removed materials may only be temporary (i.e. may cdydoeistpit
period of construction at a particular site) and must be disposed of atvaste(
disposal facility. Soil must be stockpiled on the upgradient side of thgofdk
sedimentation of the downgradient areas (Figure B);

Trenches must be backfilled as soon as the infrastructure has been instale
section to reduce potential erosion of exposed soil;

Material used as bedding material (at the bottom of the excavated trench) mu
outside of the freshwater ecosystems. Once the trench has been excavate
material must directly be placed within the trench rather than stockpiling iteadohg
No stormwater generated during construction may be directly released into
environment;

Figure B: Excavation for trenching with stockpiles alongside.
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Activity

X

Proliferation of AlIPs a
result of disturbances;

Freshwater
ecosystem

Severity

Likelihood

15.

Control Measures

It is considered imperative that all excavation activities be undertaken cummgd
months to limit surface water contamination and the need for any divdesienvdizir|
the construction works (diverting the flow of water through a pipe was nottirudl

the maintenand

of ongoing disturbar

x Possible contaminatior
soil and surface water gg/(jB3wetland 6 | 12| 100%| 12 this risk assessment);
result of concrete wo 16. Construction activities are only allowed in the development footprint. Refer to A
and runoff from t measure 2. As far as possible, physical movement in the freshwater ecosystén
construction site, lea must be limited; and
to a reduced ability 17. Under no circumstances must linear infrastructure be trenched within the CVB
support biodiversity; 3 or their conservation buffer. Updated design plans (Zutari, 2024a) etigatd
x Fragmentation of t cyBwetlandd 4 | 8 | 40% | 3.2 the linear infrastructure avoids wetlands.
freshwater ecosystems
a result of the propog
linear infrastructure
. : 1. Referto control measure 1 of Activity 2 and 3. A5 m RoW for lineds develsidese
COF‘S.‘F uction X Zgé?r:t;lt conveyalr;ijee as part of the RAM. This is of particular relevance to the installation ofitiee feate
activities related stormwater  into and maintenance road along the eastern boundary of the study area;
the  propose freshwater ecosystemd S€€P wetland | 16 | 32 | 100% | 32 2. Refer to control measures of Activities 2 and 3 related to stockpiling and trench
development Disturb i 4 tal Control measures specific to asphalt / concrete works:
construction ¢ X |sdurhagfiet 0 vegeta 3. Asphalt, concrete and cement-related mortars can be toxic to aquatic life. Prop|
CWA, industrij ~and nabital ecoserv disposal should minimise or eliminate discharges into the wetlands. High alkal
buildings, watq ~ Provision, with cement can dramatically affect and contaminate both soil and gheufiotiomarg
treatment x Potential disturbance measures must be adhered to:
facilities, WWTY hygrologlqa_l fun;:tlonr 3.1. Fresh asphalt, concrete and cement mortar must not be mixed neaffiisitat
4 | bio-digester, ?n o activity  of t CVB wetland Mixing of cement may be done within the construction camp, on amiifape
stormwater reshwater ecosystems 8 16 | 20% | 12,8 only, and must be within a lined, bound or bunded portable mixer. Cosisiuk
infrastructure af x Disturbances of ~sg and 3 given to the use of ready mix concrete;
installation q potentially leading 3.2. No mixed concrete maybe deposited directly onto the ground within th
service increased alien vegetal associated wetland habitat, outside of the designated area (i.e. fence trave
infrastructure proliferation, a.nd In tur wetland 1 and CVB wetlands 2 and 3). Any areas that require manuaf
(including _ bu altered habitat; cement require that mixed cement be placed on a batter board or o
%‘i; X @I;?jriﬁg rL:QOﬁinE?ét:sr platform/mixing tray until it is deposited;
. . 0 3.3. A washout area must be designated outside of the wetlands, and wash
study area an  erosion and sedimenta CvBwetland 4 7| 14 | 60% | 84 treated on-site or discharged to a suitable sanitation system;
GN 4167 ZoR. of the freshwat 3.4. Atno point may batter boards/mixing trays or cement trucks be rinsedi roffi¢
ecosystems; ] off water be allowed into the freshwater ecosystems;
; x Compaction of soil 3.5. Cement bags (if any) must be disposed of in the demarcated hazal
Construction loss of habitat as a re -
5 | one of the fence Seep wetland | 6 12 | 60% | 7.2 receptacles and the used bags must be disposed of through the hazardg

waste stream; and
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Freshwater

Control Measures
ecosystem

Activity

Severity
Likelihood

road along th from  vehicles ar 3.6. Spilled or excess concrete must be disposed of at a suitable landfiflcsisto@y
eastern perimet equipment. documentation must be provided.

of the study arg Control measures specific to the construction of stormwater infrastructure:

and over the CV 4. All attenuation facilities must be constructed through excavation of énialinskifper
wetlands an to a ratio not steeper than 3:1 and lined with rocks and cobblese¢oasggistissthati
adjacent to th and prevent sedimentation and erosion as well as improve the aesthetic
seep wetland attenuation ponds (Figure C);

and the watg 5. Attenuation ponds must be vegetated with indigenous obligate and facultative
irrigation pipelin for seasonal saturation with input from a suitably qualified avifaunalespéugatiatu
through see of the development, vegetating the dry attenuation ponds may not be posstikt
wetland 1 an with energy dissipation and prevent sedimentation and erosion as well as ir
adjacent to CV| provision;

wetlands 2 and

CVB wetland

0,
and 3 6 12 | 60% | 7,2

Figure C: Examples of swales utilised for conveyance of stormwater.

6. Cobbles must be placed on all outlet structures and indigenous vegetation est
the soil of the bed, to prevent erosion and assist with energy dissipatsmpiidiisoiy
diffuse flow and decrease the velocity of water released downgradient towards
and CVB wetland 3. The Stormwater Management Plan compiled by Zutatig
updated to include input from a Landscape and Open Space Planning c
freshwater ecologist to determine the system characteristics required to pre
erosion of the downgradient seep and CVB wetland whilst also limiting tabitad
for birds which provide a safety risk for aircraft. The design andsigaeatent arosi
and/or gully formation as this will have an impact on the watendisupeezabsg th
seep wetland 1 and CVB wetland, which could potentially reduce the extatityaok
the wetland systems in the long-term;

7. Refer to control measure 9 of Activity 1;

8. All materials used to construct the attenuation ponds must not generatstoxle
to significant changes in pH or dissolved salt concentrations;

9. No plastic lining may be used as part of the attenuation pond constructioncas
ecological impacts;

10. It is recommended that the attenuation ponds be vegetated with indigenol®
riparian vegetation (with input from a suitably qualified avifaunal spstiaitst)iat
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Activity

Freshwater
ecosystem

Severity

Likelihood

11.

12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

Control Measures

polishing, trapping nutrients and hydrocarbonsproposed CWA development b
this is released into the surrounding environment;

With regards to concrete works for the outlet structures (including coneete
mattresses, gabions, headwalls, etc., as applicable), see control measures relg
works of Activity 4 and 5 above. These must ideally be constructed dstingrtéy
months to reduce the impact on water quality of the seep wetland 1;

Refer to control measures of Activity 2 and 3 regarding soil stockpiles;

Litter traps must be installed at all the outlet structures to prevent any litigithieg
freshwater ecosystems;

Sediment trapping devices must be utilised downgradient of where workstakeq
within seep wetland 1 and upgradient of the CVB wetland 3;

All soil compacted within the wetlands as a result of construction equipment m
prior to revegetation with suitable indigenous species;

Suitable dust management practices must be implemented for the duration of ¢
It is highly recommended that construction work for the linear infrastriadtend istiog
drier, summer period to avoid excess sediment entering the receiving freshwat
Refer to control measuiad Activity 1 regarding movement in the freshwater ec
Careful planning of all construction equipment must be undertaken beforehan
the minimum impact on the freshwater ecosystems occur;

Any fences that are to traverse the CVB wetlands 2 and 3 (if applicable) mus
such a way that hydropedological processes are not impeded within these
recommended that the erection of fence posts within the CVB wetlands 2 and
and

For the construction of the maintenance road along the eastern boundary of

culverts must be installed to allow the passage of water from the upgradiea{(oB
wetlands 2 and 3 to the downgradient portions. Any disturbed areawetitidshes
be rehabilitated on completion of construction of the road. The maintenance rog
avoid seep wetland 1 and circumvent it to avoid further fragmentation of thed/
this not be possible, the road must be designed in such a manner as to altai)
hydropedological process connectivity in the landscape while also allowing fa|
the roadway;

Itis also highly recommended that cobbles be placed downgradient of the read

and reduce flow velocity of surface water entering the wetlands.

OPERATIONAL PHASE

Operation of th
CWA

6 | development,
roads, and intern
service

X Increased risk of pollu
of surface water resuli
from seepage/runoff fr

impermeable
such as the

surfag
runwg

Seep wetland

15

30

80%

24

1.

2.

Implement a monitoring programme to detect and prevent the pollutioneofveds
and groundwater;

Monitor wetlands that will potentially be impacted by the proposed CW1o aaseiry
that the PES drivers and receptors are maintained, and where possible
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Activity

Freshwater
ecosystem

Severity

Likelihood

Control Measures

infrastructure access road, passen accordance with the REC and RiMfsat plan is being compiled by FEN Consulti
(excluding  th parking, termin will outline an appropriate monitoring approach;
stormwater buildings, fuel statio CVB wetland | 11 | 22 | 60% | 13,2 A Service Infrastructure Management Plan should be compiled which details t
attenuation etc., potentially affect and 3 which service infrastructure, particularly the sewer and water treatment prasd
ponds, bu the downgradie sewer conveyance infrastructure must be serviced. For example, it is reddimer
including _bul  freshwater ecosyster — integrity of the sewer infrastructure and treatment plants be tested at |dast gaaes
water  pipeling leading to impaired wa or more often should there be any sign of a leak;
sewer and wat quality and salination An emergency plan must be compiled to ensure a quick response and attendan
treatment planf  soils; in case of a leakage or bursting of a pipeline or overtopping of sewage aplet
bio-digester ar| Increased risk of sedim and/or bio-digester;
fuel stations). transport in surface ruj Jet fuel and other potential hazardous chemicals must be stored in a&chea@setht
from impermeah potential for spills; and
surfaces into th An emergency spill protocol must be compiled and is to be maintained for the ¢
freshwater  ecosyste for potential spills on the runways, aprons, roads, etc. to prevent the polingg|
leading to altered wg transported via stormwater infrastructure into the downgradient wetlands.
quality, smothering | cvB wetland4 11| 22 | 40% | 88
biota and altere
vegetation commur]
composition; and
Increased risk of eros
leading to further alte
topography/geomorphd
gy, in turn resulting
altered runoff patterns
formation of preferen
flow paths.
Potential pollutants g Regular inspection of the stormwater outlet structures must be undersdliyeaftés|
toxicants entering into large storm events) to monitor the occurrence of erosion. If erosion hasust
seep wetland 1 and C Seep wetland] 12 | 24 | 80% | 19,2 immediately be rehabilitated through stabilisation of the embankments anahreres
wetland 3; applicable;
Operation of th x Potential changes to All pipelines and attenuation ponds must be regularly cleaned, and ales\{ifetrst
stormwater water retention patte checked to ensure there is no debris/blockages;

7 | infrastructure timing and flows witl The likelihood of erosion at the discharge points can be reduced provided that
within the stuq  downgradient wetlan roughness is implemented in the area from the discharge points doineated
area especially the se freshwater ecosystems, allowing for water to enter the seep wetland 1, CVB ev¢

wetland 1 and c\ CVB wetland23 9 | 18 | 40% | 7.2 surrounding environment at a lower velocity. This can be achieved through th
wetland 3; cobbles and ensuring that the area surrounding each discharge point is suitably
Potential erosion 4 No development within the 15 m and 16 m operational phase conservatidbiii
sedimentation within wetlands 2 and 3 and seep wetland 1, respectively, may be undertaken; and
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Activity

seep wetlandanhd CVB
wetland 3 as a result of]

Freshwater
ecosystem

Severity

Likelihood

Control Measures

The proposed stormwater infrastructure must be incorporated into a suitablecg
Stormwater Management Plan (e.g. as compiled by Zutari, 2024b) and tH

associated  wit
the propose
CWA

development

works;
Disturbance to al
compaction of s

resulting in erosion.

increased stormwal infrastructure are to be maintained as per the requirements of the Conce
discharge causif CVBwetland 3 12| 24 | 100%| 24 Management Plan (Zutari, 2024b).
increased scour a
velocity.
Potential eutrophicatio
Operaton an Wwater as a result | Seepwetland| 8 | 16 | 40% | 6.4
maintenance enriched water dl’ain
8 the maintenand into  the  freshwat It must be ensured that regular maintenance takes place to prevent failure of af
road and fences ecosystems; CVB wetland 8 | 16 | 40% | 6,4 associated with the proposed CWA development;
Potential fragmentatior and 3 Only existing roadways should be utilised during maintenance and repg
— the freshwatg ] indiscriminate movement of vehicles within the wetlands;
MODItOFmQ an ecosystems caused by| Seepwetland| 6 | 12 | 40% | 4,8 Should repair of the sewer infrastructure be required to address a leak, cor
maintenance property fences; and relating to trenching and stockpiling must be implemented depending upon the
structural integr{ x proliferation of A CVB Wetand | g 1 1o | 400 | a8 leak;
of the servicl species  within  th and 3 With regards to maintenance activities
infrastructure an  freshwater ecosystems Refer to control measure 6, and 10 to 12 of Activity 2 and 3, and contbActaatsy
g | Stormwater —an y potential  loss and 5; and
!lnear indigenous vegetation Refer to control measures Activity 2 and 3 regarding trenching and stockpiling;
infrastructure a result of maintenar cvg wetland4 5 10 | 20% 2 No vehicles are permitted to enter the freshwater ecosystems. Any mairntersmoe

undertaken by foot, or the relevant authorisations obtained beforehand.
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The activities associated with the construction and operational phases of the proposed CWA
development, based on the information as provided by the EAP include:

¥, Site preparation and earthworks;

¥ Construction and installation of the proposed CWA development which includes the runway,
internal roads, service infrastructure (fibre, electricity, water, stormwater and sewer), the sewer
and water treatment plants, bio-digester, PV facility and stormwater attenuation ponds, and the
operation and maintenance thereof; and

¥% Construction and installation of the maintenance road and fences and the operation and
maintenance thereof.

The activities and the associated risks posed by the proposed activities are all highly site-specific, not
of a significant extent relative to the area of the freshwater ecosystems assessed, and therefore have
a limited spatial extent (within the investigation area). With the implementation of the above-mentioned
control measures, the proposed CWA development poses a Low risk significance to the CVB wetlands
2 and 3, and are thus considered acceptable. The construction and operation of the CWA however
poses a Moderate risk significance to the seep wetland 1 due to the anticipated 6.74 ha wetland habitat
loss. Key control measures that must be implemented include:

¥ Construction work, particularly of works within the 15 m construction conservation buffer of the
wetlands, must as far as possible be restricted to the dry, summer season. CVB wetlands 2
and3 DQG WKH UHPDLQGHU RI VHHS ZHWODQG ZKHUH GHYHORSPHQ\
15 m construction phase conservation buffers must be marked as a no-go area during the
construction phase of the proposed development;

¥ Sediment trapping devices must be utilised downgradient of where works are to be undertaken
within seep wetland 1 and upgradient of CVB wetland 3;

¥ Under no circumstances must linear infrastructure be trenched within the CVB wetlands 2 and
3 or their conservation buffer;

¥ Any fences that are to traverse the CVB wetlands 2 and 3 must be installed in such a way that
hydropedological processes are not impeded within these systems. It is recommended that the
erection of fence posts within the CVB wetlands 2 and 3 are avoided,;

¥, Stormwater attenuation ponds must be designed and landscaped in accordance with the
Concept Stormwater Management Plan (Zutari, 2024b) with input from a Landscape and Open
Space Planning consultant and freshwater ecologist and all stormwater infrastructure are to be
incorporated into the final Stormwater Management Plan. The stormwater infrastructure is to
be maintained in accordance with the management plan as described in the Concept
Stormwater Management Plan (Zutari, 2024b);

¥ For the construction of the maintenance road along the eastern boundary of the study area,
culverts must be installed to allow the passage of water from the upgradient portions of the CVB
wetlands 2 and 3 to the downgradient portions. Any disturbed areas within these wetlands must
be rehabilitated on completion of construction of the road. Cobbles are to be placed
downgradient of the maintenance road to trap sediment and reduce flow velocity of surface
water entering the wetlands. The maintenance road should ideally avoid seep wetland 1 and
circumvent it to avoid further fragmentation of the wetland. Should this not be possible, the road
must be designed in such a manner as to allow hydraulic and hydropedological process
connectivity in the landscape while also allowing fauna to traverse the roadway;

¥ Disturbed areas, particularly associated with the CVB wetlands 2 and 3 with regards to the
maintenance road and fences that will traverse these wetlands must be rehabilitated once
construction activities have ceased,;

¥% Control measures related to trenching and stockpiling activities must be strictly implemented;

¥ A monitoring programme must be implemented to detect and prevent the pollution of soils,
surface water and groundwater;

¥% Wetlands that will potentially be impacted by the proposed CWA development must be
monitored to ensure that the PES drivers and receptors are maintained, and where possible
improved, in accordance with the REC and RMO. An offset plan is being compiled by FEN
Consulting which will outline an appropriate monitoring approach;
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¥ Jet fuel and other potential hazardous chemicals must be stored in a manner that reduces the
potential for spills;

¥% An emergency spill protocol must be compiled and is to be maintained for the CWA, especially
for potential spills on the runways, aprons, roads, etc. to prevent the pollutants from being
transported via stormwater infrastructure into the downgradient wetlands;

% A Service Infrastructure Management Plan is to be compiled which details the frequency in
which service infrastructure, particularly the sewer and water treatment plants, bio-digester and
sewer conveyance infrastructure must be serviced. This will assist in the prevention of leakages
and bursting of the sewer infrastructure; and

% An emergency plan must be compiled to ensure a quick response and attendance to the matter
in case of a leakage or bursting of a pipeline or overtopping of sewage at the treatment plant.

It should be noted that although the impact on the wetland hydrology of seep wetland 1 and CVB
wetland 3 is considered negative, the release of treated stormwater into these wetlands can contribute
to the recharge of the systems, resulting in a net positive impact if the recommended control measures
outlined in Table 7 and the management measures outlined in the Concept Stormwater Management
Plan (Zutari, 2024b) are implemented.

With strict enforcement of the site-specific control measures as provided in this document, taking place,

the significance of impacts arising from the construction and operational phase of the proposed CWA
GHYHORSPHQW FDQ EH HIIHFWLYHO\ UHGXFHG DQG PMR@DBHOV$GIBVWLF
applicable to a project of this nature are provided in Appendix G of this report.

8.2 Impact Assessment

The section presents the outcome of a pre-defined impact assessment undertaken as part of the NEMA

EIA regulations, 2014 (as amended) process. Table 9 to Table 12 below present a summary of the

expected impacts (direct and indirect) as part of the construction and operational phases, and includes

WKH LPSDFW DVVHVVPHQW -\IRR PLLPS\DIRWUY WDKQHG uEXRP XODWLYH LPSDFWYV
housekeeping mitigation measures and the full impact assessment scoring is provided in Appendix G.

Based on the SDP for the proposed development as per Figure 4 and Figure 5 and the engineering

services report (Zutari, 2024a), the following should be considered:

¥ The runway, roads and associated open space areas (if applicable), as well as the service
infrastructure (sewer pipelines, bulk water pipeline, stormwater infrastructure, etc.) encroach
into the 32 m NEMA ZoR of the seep wetland 1 (see Figure 33 and 34 above);

% The maintenance road and two fences will traverse the seep wetland 1 and CVB wetlands 2
and 3;

¥ The crossway runway associated with Phase 2 of alternative 2 is located outside the 32 m
NEMA ZoR of all freshwater ecosystems associated with the proposed CWA development and
was therefore not assessed; and

¥ Seep wetland 2 and CVB wetland 1 and 4 are located outside the 32 m NEMA ZoR, are
expected to be impacted to a limited degree, and are therefore not assessed as part of the
impact assessment.

The colour scheme presented in Table 8 (below) was used to clarify the hierarchy of magnitude for the
various activities and aspects relating to the proposed CWA development. The more severe (orange to
red) coloured cells were used to focus the overall consideration of risk and to focus the development of
mitigatory recommendations to ensure that opportunities are presented to reduce the impacts as far as
possible.
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Table 8: Colour scale used to qualify the hierarchy of magnitude for the various activities and

aspects relating to each proposed impact.

A description of the phases presented in the impact assessment is as follows:

% Construction phase: This phase relates to activities associated with site preparation prior to
construction works and groundbreaking activities during construction works associated with the
installation of service infrastructure and runway development and related infrastructure within
the 32 m NEMA ZoR of the seep wetland 1 and the maintenance road and two fences within
the 32 m NEMA ZoR of the seep wetland 1 and CVB wetlands 2 and 3. The focus of this phase
is on the bulk earthworks and disturbances of soil during construction and alteration of the
natural geomorphological and hydrological regime, the loss of wetland habitat of seep wetland
1 as well as water quality impact risks of the freshwater ecosystems within the study area and
its zone of influence; and
Operational Phase: This phase relates to the operation of the service infrastructure, proposed
runway development (i.e., runway development, roads and associated open space areas),
stormwater attenuation ponds as well as the operation of the maintenance road and fences
which will traverse the seep wetland 1 and CVB wetland 2 and 3. Potential impacts associated
with this phase are on the hydrology, geomorphology and water quality, including impacts from
spilled hydrocarbons, of the wetlands as a result of the discharge of stormwater from the
proposed development into the wetlands via the surrounding stormwater attenuation ponds as
well as diffuse surface runoff, and long-term loss of wetland habitat of the seep wetland 1 as a
result of the operation of the runway and related infrastructure.

Zero Very Low Low

7

8.2.1 Impact 1: Modification of the seep wetland 1

hydrological functioning and water quality

DQG &9% ZHWODQG DQG

Site clearing activities and related earthworks associated with the proposed CWA development may
result in habitat loss, alteration of hydrological and geomorphological processes and water quality
impacts of the wetlands through sedimentation and pollution and the loss of wetland vegetation. The
increased impermeable surfaces due to the presence of hardened surfaces as a result of the proposed
CWA development which will release stormwater into the seep wetland 1 and CVB wetlands 2 and 3
via stormwater attenuation ponds and surface runoff, may result in an increased catchment yield and
altered flow regime, leading to changed hydrological zonation. Similarly, the construction of the
maintenance road and fences which will traverse the above-mentioned wetlands may also lead to
changed hydrological zonation due to the fragmentation of the wetlands. Table 9 below summarises
the activities and potential impacts during the construction and operational phases.

Table 9: Activities register leading to impact on hydrology and water quality.

Construction phase Operational phase

Operation of stormwater attenuation ponds and ¢
of attenuated stormwater from the proposeq
development into the seep wetland 1 and CVB v
via stormwater attenuation ponds within the study

Site preparation prior to construction activities,
vehicular movement (transportation of cong
materials) and associated disturbances to soil.

Operation of the runway and service infras
potentially releasing hydrocarbons from the inte
network and runway entering the wetlands

stormwater run-off.

Removal of topsoil and vegetation and creation
stockpiles, and increased likelihood of dust gener
to exposed soil.

Movement of construction equipment and person
the seep wetland 1 and potentially CVB wetland 3

Operation of the maintenance road and fences th
seep wetland 1 and CVB wetlands 2 and 3.
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Construction phase Operational phase

Earthworks involving removal of topsoil and creati
stockpiles for the construction of activities relatg Potential indiscriminate movement of vehicles W
runway and related infrastructure and service infrg wetlands for inspections/ maintenance.

within 32 m of the delineated extent of the wetlang

Groundbreaking including excavation and stockpil
for the construction of stormwater infrastructure wi
of the seep wetland 1 and potentially CVB wetlang

Groundbreaking: installation of service infrastructy
the 32 m NEMA ZoR of the seep wetland 1 and g
CVB wetland 2 and 3.

Potential mixing and casting of concrete/ asphalt f
within the 32 m NEMA ZoR of the seep wetland 1.

Construction of maintenance road and fences thr
wetlands.

8.2.2 Impact 2: Changes to the geomorphological processes (sediment balance,
erosion and sedimentation)

The activities associated with the proposed CWA development may result in the disturbance of
geomorphological processes of the seep wetland 1 and CVB wetlands 2 and 3 through the removal of
vegetation and topsoil during the construction phase, and earth works for the construction of service
infrastructure and runway, resulting in altered runoff patterns and increased erosion and sedimentation
of freshwater habitat. This in turn has the potential to impact on wetland habitat, zonation and species
composition as well as goods and services provision. Table 10 below summarises the activities and
potential impacts during the construction and operational phases.

Table 10: Activities register leading to changes to the geomorphological processes and
sedimentation.

Construction phase Operational phase

Operation of the stormwater attenuation
responsible for the alteration of the sediment Iq
result of water and sediment release into the wet
stormwater releases. Hardened surfaces and
stormwater runoff may also affect sediment balal
landscape.

Site preparation prior to construction activities,
vehicular movement (transportation of construction
and associated disturbances to soil.

Removal of vegetation within the development foo
seep wetland 1 resulting in increased sediment loaq Potential indiscriminate movement of vehicles
seep and CVB wetlands and potential for headcut e wetlands for inspections/ maintenance.

smothering of wetland habitat.

Earth works involving excavation and creation
stockpiles for the construction service infras
stormwater attenuation ponds, runway and mainten
and fences within the 32 m NEMA ZoR of the seep
and CVB wetlands 2 and 3.

8.2.3 Impact 3: Wetland habitat loss, altered wetland habitat and impacts to biota

Disturbances of soil and removal of vegetation during site preparation, and the construction phase of
the proposed CWA development may result in increased AlP proliferation, and in turn to altered wetland
habitat. The construction of the runway and related infrastructure including the stormwater attenuation
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ponds may result in the loss of 6.74 ha of wetland habitat of seep wetland 1. Similarly the construction
of the maintenance road and fences which will traverse the seep and CVB wetlands may result in the
fragmentation of wetland habitat. Asphalt, concrete and cement-related mortars can be toxic to aquatic
/ wetland life, thus asphalt and concrete works and runoff from the construction site (if unmitigated) may
lead to a reduced ability of the freshwater features to support biodiversity. Table 11 below summarises
the activities and potential impacts during the construction and operational phases.

Table 11: Activities register leading to wetland loss, changes in wetland habitat and impacts t o]
biota.
Construction phase Operational phase

Operation of the proposed CWA development
the related infrastructure, stormwater atte
ponds, roads, service infrastructure and ass
open space areas.

Anthropogenic disturbance including noise and
degradation of wetland habitat reducing a
feeding, drinking, breeding and migratory hg
biota associated with the CVB wetlands 2 and

Site preparation prior to construction activities,
vehicular movement (transportation of construction
and associated disturbances to soil.

Removal of topsoil and creation of topsoil stockpiles.

Earthworks involving excavation and creation of soil
for the construction of the runway, service infrag Potential hydrocarbons from the hangars, wo
stormwater attenuation ponds, maintenance road ai internal road network and runway entering the
within the 32 m NEMA ZoR of the seep wetland 1 and| through stormwater run-off.

CVB wetland 3.

Potential mixing and casting of asphalt and concre
runway associated with the proposed CWA developm
the 32 m NEMA ZoR of the seep wetland 1.

Loss (6.74 ha) of seep wetland 1 habitat and ecoser
result of the construction of the proposed CWA devel

A summary of the outcome of the impact assessment is provided in the table below. All mitigation
measures as stipulated in the RAM in Section 8.1 above are deemed applicable for the post-mitigation
scoring. It should be noted that no additional impacts are anticipated for the no-go alternative of the
CWA development and as such, have not been included in the below discussions.

Table 12: Summary scores rated for unmitigated and mitigated phases as it relates to seep
wetland 1 and CVB wetlands 2 and 3.

UNMANAGED MANAGED

Confidence
Significance
Extent
Duration
Intensity
Magnitude
Probability
Status
Confidence
Significance

Extent
Duration
Intensity

Magnitude
Probability
Status

CONSTRUCTION PHASE: Site preparation, removal of topsoil and creation of stocaphesake] groundworks and removal of
vegetation associated with the construction of the proposed CWA development
Impact on hydrological function and water quality

Local Short Low | Mediun Probabl Mg High| Moderate S'te.'. Short Low |Mediun| Probabl ey High Low
term ) specifi¢  term )
Impact to geomorphological processes (sediment balance, erosion and sedimentation)
Site- | Short| ) (| Low | Probabi{ &9 High| Very low Site- | Short ) | ow | Probabl{ N€9 High | Very low
specifi term ) specifi¢  term )

Wetland habitat loss (seep wetland 1), altered wetland habitat and impacts to biota
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UNMANAGED ‘ MANAGED
Q [0}
-l s|=2| 8| &|,|& ¢ |l s |28 2|,]|¢ g
c 2 5 2 3 @ 5] ] c 2 % 2 3 e [} IS
gl 8| s5| 5| 8 |&8|2| = g c S| 5§ 8 | 8|2 2
| S = S ) o) c c n =1 = g S} ) c c
o | =] 3| & S| & S 1 =] =2| & S| &
Local Short High| High | Definite NEY High{ Moderatg Local Short Mediun|Mediun| Definite] ey High | Moderate
term -) term )
Impact on hydrological function and water quality
S'te.'. Short Low | Mediun Probabl Neg High| Low S'te.'. Short Low | Low | Possiblg Neg High | Very low
specifi term ) specifi¢ term )
Impact to geomorphological processes (sediment balance, erosion and sedimentation)
Site-| Short . Neg|, . Site- | Short . Neg | |,
specifi| term Low | Mediun Probabl I High| Low specifi¢ term Low | Low | Possiblg I High| Very low
Altered wetland habitat and impacts to biota
Site- | Short . Neg| . Site- | Short . Neg | |,
specifi| term Low | Mediun Probabl ) High| Low specifi¢ term Low | Low | Possible I High| Very low

Local

Long
term

High

High | Definite

Altered wetland habitat and impacts to biota

Impact on hydrological function and water quality
Site- | Shorty, o i Mediun| Probabi{ V&9 High| Low Site- | Short |1 il Low | '™ | Neg High| Very low
specifi term ) specifi¢ term probablg (-)
Altered wetland habitat and impacts to biota
Site- | Short . . Neg| . Site- | Short . Im- Neg | ,,.
specifi| term Mediur Mediun Probabl & High| Low specifi¢ term Mediur] Low probabl{ () High | Very low

Site-
specifig

Long
term

High

High

Definite

High

Moderate

Impac drological function and water guality (on seep wetland 1)
Site-| Long | . Neg| Site- | Long ; ; Neg | ..
specifi| term High | Mediun Probabl A High| Moderate specifi{ term Mediur| Mediun Probabl o High | Moderate
Impact to geomorphological processes (sediment balance, erosion and sedimentaemettesd 1)
Site-| Long | . Neg| Site- | Long ; ; Neg | ..
specifi| term High | Mediun Probabl A High| Moderate specifi{ term Mediur| Mediun Probabl o High | Moderate
Wetland habitat loss, altered wetland habitat and impacts to biota (on seep wetland 1)
Local Long High| High | Definite NEY High Local Long Mediur] Mediun Definite ey High | Moderate
term ) term )
Impact on hydrological function and water quality (on CVB wetlands 2 and 3)
Site-| Long || o 1| ow | probabi{ V€9 High| Low Site- | Long | o | Ve popapy Neg High | Very low
specifi term ) specifi¢ term Low )
Impact to geomorphological processes (sediment balance, erosion and sedimentati@Wéiia@is 2 and 3)
Site-| Long || o 1 | ow | probabi{ V€9 High| Low Site- | Long | o | Ve popapy Neg High | Very low
specifi term ) specifi¢ term Low )
Altered wetland habitat and impacts to biota (to CVB wetlands 2 and 3)
S'te.'. Long Low | Low |Probabl Mg High| Low S'te.'. Long Low very Possiblg ey High| Very low
specifi term ) specifi¢  term Low )

Impact on hydrological function and water quality
sps)gc(:ai-fi It_é)rr:g Low |- Low | Definite ’\239 High ~ Low spsxietsi-fi It-grr:r? Low \Ifg\r/\),/ Probabl l\é_e)g e Very low
Altered wetland habitat and impacts to biota
sstietsi-fi It_eorrr]r? Low | Low | Definitg l\é_e)g High|  Low sgg(?i-fi( It_grr;? Low \Ifg\:z Possiblg '\(I?)g R Very low
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MANAGED
s | 2| 8| & g s | 2| 38| £ g
2 o | 2 3 © 2 % 2 2 g
sl 5| 5| 8 2 S | 5| 5| & 2
=) = I o = > - S o =
Impact on hydrological function and water quality
Local Long Low | Mediun Definite NEg High| Moderatg Local Long Low | Low |Probabl ey High Low
term ) term )
Impact to geomorphological processes (sediment balance, erosion and sedimentation)
Long . .| Neg| . Long Very Neg | .,
Local term Low | Mediun Definite ) High{ Moderate Local term Low Low Probabl ) High| Very low
Altered wetland habitat and impacts to biota
Long . .| Neg| . Long Neg | ;.
Local term Low | Mediun Definite ) High{ Moderate Local term Low | Low |Probabl ) High Low
Altered wetland habitat and impacts to biota
Site-| Long | o 1 | ow | Definite V€9 High| Low Site- | Long | o | Ve popapy Neg High | Very low
specifi term “) specifi¢  term Low )

Based on the above assessment, the proposed CWA development poses a moderate negative impact
on the ecological integrity of the wetlands in the study and investigation areas with the implementation
of control measures. Table 12 summarises the findings indicating the significance of the impacts of the
proposed CWA development with and without any control measures applied. Impacts on the CVB
wetlands 2 and 3 are considered to be Very low to Low with control measures in place, whereas impacts
to the seep wetland 1 are considered to be Very low to Moderate, with the implementation of appropriate
control measures as guided by the recommended mitigatory measures in this study. The Moderate
impact is associated with the 6.74 ha seep wetland 1 habitat loss anticipated as a result of the
construction and operation of the proposed CWA development. See Table 7 above for suitable control
PHDVXUHVY WR EH DSSOLHG GXULQJ WKH FRQVWUXFWRRG Q06 FREHWDW
control measures applicable to a project of this nature are provided in Appendix G of this report.

It should be noted that although the impact on the wetland hydrology of seep wetland 1 and CVB
wetland 3 is considered negative, the release of treated stormwater into these wetlands can contribute
to the recharge of the systems, resulting in a net positive impact if the recommended control measures
outlined in Table 7 and the management measures outlined in the Concept Stormwater Management
Plan (Zutari, 2024b) are implemented.

8.3 Cumulative Impacts

Cumulative impacts are activities and their associated impacts on the past, present and foreseeable
future, both spatially and temporally, considered together with the impacts identified in Section 8.1 and
8.2 above. Freshwater ecosystems within the Cape Town region and the broader Western Cape region
are under continued and increasing threat due to a variety of factors primarily related to changes in
landuse which, in the long term, may prove to be unsustainable. The predominant landuse and
economic activity in the wider area is commercial agriculture. This has resulted in degradation of
freshwater features due to land transformation and resultant disturbance to surrounding freshwater
features through proliferation of AIPs, as well as physical transformation of freshwater ecosystems,
primarily in the form of impoundments and other artificial structures (such as stormwater drains) that
have been developed along most of the drainage lines in the area. Increasing urbanisation and
continued urban sprawl, including within the greater area in which the CWA development is proposed
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to be located, are further contributing to the cumulative impacts to freshwater ecosystems in the area.
As described elsewhere in this report, the impoundments exert various types of impacts, including
freshwater habitat transformation, hydrological impacts, as well as hydromorphological impacts. Other
factors such as existing linear infrastructure (roads and railways), urban expansion as well as climate
change also exert impacts on the freshwater ecosystems in the wider area.

Considering that the development of the CWA will impact freshwater ecosystems located on the
development site (i.e. resulting in the loss of 6.74 ha of wetland habitat of seep wetland 1), and
potentially those located downgradient of, and adjacent to the study area, thereby potentially resulting
in a cumulative impact on the freshwater ecosystems and associated biodiversity it supports. The
operation of the CWA and stormwater related impacts associated with the proposed development will
cumulatively add to the existing water quality and sediment issues currently experienced by the
freshwater ecosystems. The implementation of control measures to avoid impacts where possible will
either reduce the scale and intensity of such a cumulative impact, or under a best-case scenario will
negate the creation of a cumulative impact. A freshwater offset is being investigated for the 6.74 ha loss
of freshwater habitat associated with the seep wetland 1, as per consultation between the proponent
and the DWS, and guidance and stipulations provided by the DWS in this regard. The offset
investigation will assist in the positive cumulative impacts on the freshwater ecosystems within the
broader region of the proposed CWA development.

The loss of an area of wetland in the study area, if not offset, will contribute to the cumulative loss of
wetland habitat within a local catchment context. Although not regionally significant and limited in extent
in a regional context, any loss of wetland habitat is significant and accordingly the loss of wetland habitat
of the western portion of the seep wetland 1 in the study area needs to be offset according to the
relevant hectare equivalents to ensure that no nett loss of wetland habitat and functionality occurs. For
the remainder of the seep wetland 1 and the CVB wetlands 2 and 3 within the investigation area, the
impacts associated with the proposed CWA development are unlikely to contribute significantly to the
cumulative effect on the loss of wetland habitat within the local catchment or the region provided that
cognisant, well-planned design is implemented. The PES and ecoservice provision of the freshwater
ecosystems has to be maintained or improved were feasibly possible, as per the REC and RMO.

While the development of an airport may bring economic benefits, the significance of climate change
impacts on wetland ecology should not be overlooked, as these ecosystems provide ecological services
such as flood regulation, water purification, and biodiversity support, which are important for maintaining
overall environmental health and resilience. Climate change is anticipated to have several impacts on
wetland ecology in the Western Cape, South Africa, including in the local region of the proposed CWA
development. These impacts may include:

¥ Changes in precipitation patterns: Climate change could alter precipitation patterns, leading to
changes in water availability in wetlands. Some areas may experience increased rainfall,
leading to flooding and changes in hydrology, while others may face drought conditions,
resulting in reduced water levels;

% Temperature increases: Rising temperatures could affect wetland ecosystems by altering the
physiology and behaviour of species that inhabit them. Increased temperatures can also lead
to changes in water temperature, affecting aquatic species' breeding, migration patterns, and
overall health;

¥ Extreme weather events: Climate change is expected to increase the frequency and intensity
of extreme weather events such as storms, hurricanes, and heatwaves. These events can
cause physical damage to wetland habitats, disrupt ecosystem functions, and lead to loss of
biodiversity; and

% Changes in vegetation composition: Altered environmental conditions may result in shifts in
vegetation composition within wetlands. Some species may thrive under new conditions, while
others may struggle to adapt or face local extinction.

While the above potential impact associated with climate change are acknowledged, it is considered
unlikely that the proposed CWA development will contribute significantly to impacts of climate change
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on the ecology of the freshwater ecosystems identified to be associated with the CWA development.
Therefore, an impact assessment of cumulative effects is not included in this report.

Nevertheless, control measures that could be implemented to address these climate change impacts
include:

% Wetland restoration and conservation: Protecting and restoring wetland habitats can help
mitigate the effects of climate change by preserving ecosystem services, enhancing
biodiversity, and providing natural buffers against extreme weather events; and

¥, Water management: Implementing sustainable water management practices can help maintain
water levels in wetlands, particularly during periods of drought. This may include water
conservation measures, watershed management, and the restoration of natural hydrological
processes to as close as possible mimic the natural pattern, flow and timing of water in the
landscape, where possible.

Incorporating wetlands and biodiversity resource management considerations into development
planning can bolster climate change resilience by fostering natural buffers and enhancing ecosystem
services. By implementing these mitigation measures, stakeholders can work to minimize the adverse
effects of climate change on wetland ecology and promote the long-term sustainability of these
ecosystems.

Based on the results of the RAM and impact assessment, the preferred and alternatives 2 and 3 layouts
are considered acceptable from a freshwater ecosystem management perspective, with implementation
of the control measures outlined in Table 7.
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9 CONCLUSION

FEN Consulting (Pty) Ltd was appointed to conduct a freshwater ecological assessment as part of the
EIA and WUA processes for the proposed CWA development. The proposed development entails
developing the existing airport and adjacent plots of land into a commercial and aviation hub which will
consist of various components, including upgrading the existing airport, constructing commercial
infrastructure as it relates to the CWA and installing numerous service infrastructure.

The results of the ecological assessment indicated that numerous wetlands are located within the study
area and northern and eastern extent of the investigation area. Not all wetlands will therefore be
impacted by the proposed CWA development. This study quantitatively assessed a representative set
of the wetlands that will be directly impacted by the proposed CWA development, whereas wetlands
that may be indirectly impacted by the proposed CWA development are qualitatively assessed.
Quantitative assessment was conducted on seep wetland 1 and CVB wetlands 2 and 3, with seep
wetland 1 used as a representative for the ecological assessment of seep wetland 2. The same applies
to CVB wetland 2 which was used as a representative for CVB wetland 3. Qualitative assessment of
CVB wetlands 1 and 4 was undertaken due to the very low quantum of risk of the activities associated
with the proposed CWA development to the wetlands considering their approximate location from the
study area.

The results of the ecological assessment as discussed in Section 5 of this report are summarised in the
table below.

Table 13: Summary of results of the field assessment as discussed in Section 5.

TUESIELE] Ecoservices REC and RMO
ecosystems
CVB wetlands 2 Category E (Seriously REC: D
and 3 modified) Very Low Low RMO: Improve
Low

With the exception of the fences and maintenance road, no significant or |latpherarererditipat
to the CVB wetlands as a result of the proposed CWA development since the proposéadetaaéi
outside of the recommended 15 m conservation buffer of the wetlands. Stointw#ber seteasedi

ra)(()tgirf]itc(;ion area also pose a risk to the ecological functioning of the wetlands, albeit to a Wihitlitettie
implementation of control measures, ensuring that stormwater is mana@eddefedtdeslyn Sectig
below) and that construction activities associated with the proposed developedetitiisigahedud
summer season, the impacts arising from the proposed activities can be tivegliseduetiar
managed.

ir?ggwetland 1 Category D (Largely modif Very Low Low RMI?)I?:CI\:/iaIiDntain
High (seep wetland 1)
The proposed CWA will result in the loss of 6.74 ha of wetland habitatsduectmthef¢he runway
the seep wetland 1. Furthermore, stormwater release into seep wetlgpa$é aviilsélso the ecolog
functioning of the wetland. As a result, wetland offsetting should be investigdtediie &ctbina

Extent of wetland that will be lost. With the implementation of control measuresr{é®etdétscrbéelow) and

modification construction activities associated with the proposed development is condutrtgdsduningrtiseasqg

the impacts arising from the proposed activities can be localised, effeciveimnasdyset Due to
approximate location of the seep wetland 2 relative to the study area {#328tondgastea), the im(
to seep wetland 2 is considered negligible considering that stortinevateptread development w
contained in stormwater attenuation ponds prior to release into the surrowsmding environm

1. The ecological condition of CVB wetland 3 and seep wetland 2 is bassdratihe aspessment of CVB wetland 2 and seep

wetland 1, respectively.

Following the ecological assessment, the DWS RAM (2023) was applied to ascertain the perceived
significance of potential risks to the delineated freshwater ecosystems which may occur as a result of

the proposed development activites. ,W VKRXOG EH QRWHG WKIRW &KW HUUFRBRVHG ALY

result in any additional impacts to the freshwater ecosystems identified within the study and
investigation area, and as such, has not been included in the RAM or the impact assessment. Based
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on the outcome of the risk assessment, the activities associated with the proposed CWA development
pose a Low risk significance to the CVB wetlands 2, 3 and 4 and a Moderate risk significance to seep
wetland 1, with the implementation of control measures. It should be noted that since seep wetland 2 is
located ~320 m downgradient (east) of the study area, the quantum of risk to this wetland is considered
negligible. As such, the assessment of seep wetland 2 was not included in the RAM. However,
considering the slope of the area between the study area and CVB wetland 4, and that CVB wetland 4
is located ~250 m downgradient (north) of the study area, the potential risk to CVB wetland 4 (along
with CVB wetland 2 and 3) was assessed.

According to the impact assessment, the proposed CWA development poses a moderate negative
impact on the ecological integrity of the wetlands in the study and investigation areas with the
implementation of control measures as a result of the loss of wetland habitat due to the construction
and operation of the proposed CWA development. Impacts on the CVB wetlands 2 and 3 are considered
to be Very low to Low with control measures in place, whereas impacts to the seep wetland 1 are
considered to be Very low to Moderate, with the implementation of appropriate control measures as
guided by the recommended mitigatory measures in this study. The Moderate impact is associated with
the 6.74 ha seep wetland 1 habitat loss anticipated as a result of the construction and operation of the
proposed CWA development. Cumulative impacts were also assessed on a qualitative level, indicating
that the wetland habitat loss and construction and operation of the proposed CWA development will
potentially further contribute to the existing water quality and sediment issues and altered habitat
impacts currently experienced by the freshwater ecosystems. Cumulative impacts from a climate
change point of view are also discussed in the report. An offset investigation is being undertaken by
FEN Consulting to identify suitable target wetland areas to be rehabilitated to compensate for the
wetland habitat and functionality lost as a result of the proposed CWA development, which is aimed at
counteracting the negative impact associated with the loss of 6.74 ha of seep wetland 1 habitat to
ultimately ensure that there is no net loss of biodiversity associated with the proposed development.

Key control measures that must be implemented include:

¥ Construction work, particularly of works within the 15 m construction conservation buffer of the
wetlands, must as far as possible be restricted to the dry, summer season. CVB wetlands 2
and 3 and the remainder of seep wetland 1 where developmentwillnot RFFXU DQG WKH ZHWOD
15 m construction phase conservation buffers must be marked as a no-go area during the
construction phase of the proposed development;

¥ Sediment trapping devices must be utilised downgradient of where works are to be undertaken
within seep wetland 1 and upgradient of CVB wetland 3;

¥ Under no circumstances must linear infrastructure be trenched within the CVB wetlands 2 and
3 or their conservation buffer;

¥ Any fences that are to traverse the CVB wetlands 2 and 3 must be installed in such a way that
hydropedological processes are not impeded within these systems. It is recommended that the
erection of fence posts within the CVB wetlands 2 and 3 are avoided,;

¥ Stormwater attenuation ponds must be designed and landscaped in accordance with the
Concept Stormwater Management Plan (Zutari, 2024b) with input from a Landscape and Open
Space Planning consultant and freshwater ecologist and all stormwater infrastructure are to be
incorporated into the final Stormwater Management Plan. The stormwater infrastructure is to
be maintained in accordance with the management plan as described in the Concept
Stormwater Management Plan (Zutari, 2024b);

¥ For the construction of the maintenance road along the eastern boundary of the study area,
culverts must be installed to allow the passage of water from the upgradient portions of the CVB
wetlands 2 and 3 to the downgradient portions. Any disturbed areas within these wetlands must
be rehabilitated on completion of construction of the road. Cobbles are to be placed
downgradient of the maintenance road to trap sediment and reduce flow velocity of surface
water entering the wetlands. The maintenance road should ideally avoid seep wetland 1 and
circumvent it to avoid further fragmentation of the wetland. Should this not be possible, the road
must be designed in such a manner as to allow hydraulic and hydropedological process
connectivity in the landscape while also allowing fauna to traverse the roadway;
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¥, Disturbed areas, particularly associated with the CVB wetlands 2 and 3 with regards to the
maintenance road and fences that will traverse these wetlands must be rehabilitated once
construction activities have ceased,;

¥ Control measures related to trenching and stockpiling activities must be strictly implemented;

¥ A monitoring programme must be implemented to detect and prevent the pollution of soils,
surface water and groundwater;

¥ Wetlands that will potentially be impacted by the proposed CWA development must be
monitored to ensure that the PES drivers and receptors are maintained, and where possible
improved, in accordance with the REC and RMO. An offset plan is being compiled by FEN
Consulting which will outline an appropriate monitoring approach;

¥, Jet fuel and other potential hazardous chemicals must be stored in a manner that reduces the
potential for spills;

% An emergency spill protocol must be compiled and is to be maintained for the CWA, especially
for potential spills on the runways, aprons, roads, etc. to prevent the pollutants from being
transported via stormwater infrastructure into the downgradient wetlands;

¥% A Service Infrastructure Management Plan is to be compiled which details the frequency in
which service infrastructure, particularly the sewer and water treatment plants, bio-digester and
sewer conveyance infrastructure must be serviced. This will assist in the prevention of leakages
and bursting of the sewer infrastructure; and

¥ An emergency plan must be compiled to ensure a quick response and attendance to the matter
in case of a leakage or bursting of a pipeline or overtopping of sewage at the treatment plant.

With strict enforcement of the site-specific control measures as provided in this document, taking place,
the significance of impacts arising from the construction and operational phase of the proposed
development can be effectively reduced and managed. Based on the results of the RAM and impact
assessment, the preferred layout, and alternatives 2 and 3 layouts are considered acceptable from a
freshwater ecosystem management perspective, with implementation of the control measures outlined
in this report Table 7.

The activities associated with the proposed development will occur within the 500 m GN 4167 ZoR of
the CVB and seep wetlands. The overall risk significance of the assessed activities is considered
moderate. In addition, assuming that the boreholes have been drilled (as per Zutari, 2024a), the
operation of these boreholes within the GN 4167 ZoR are excluded from the General Authorisation for
Section 21 (c) and (i) water uses. A Water Use Authorisation by means of a Water Use Licence
Application will therefore need to be applied for in terms of Sections 21 (a), (c) and (i) of the NWA prior
to the commencement of any works. With guidance from the freshwater specialist and the relevant
authorisation obtained from the competent authority, development of the CWA within the ZoR in
accordance with GN 4167 as it relates to the NWA is considered acceptable provided that the control
measures outlined in this report are strictly implemented. In addition to the above, an Environmental
Authorisation must be applied for with the DEA&DP, as the development is located within 32 m of the
identified freshwater ecosystems.

Based on the results of the RAM and impact assessment, the preferred layout, and alternatives 2 and
3 layouts are considered acceptable from a freshwater ecosystem management perspective, with
implementation of the control measures outlined in this report. Based on the provision that all control
measures that are stipulated in this report be implemented, the project can be authorised under the
strict provision that there must be clear evidence of a viable offset and compensation plan that ensures
that there is no net loss of biodiversity. These compensation, offsetting and rehabilitation commitments
as determined by an offset and rehabilitation plan would need to be legally binding on the applicant.
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APPENDIX A: Indemnity and Terms of Use of this Report

The findings, results, observations, conclusions and recommendations given in this report are based

RQ WKH DXWKRUTfV EHVW VFLHQWLILF DQG SURIHYM.RRDVOLR QR Z & H GJUHHS
is based on survey and assessment techniques which are limited by time and budgetary constraints

relevant to the type and level of investigation undertaken and FEN Consulting (Pty) Ltd and its staff

reserve the right to, at their sole discretion, modify aspects of the report including the recommendations

if and when new information may become available from ongoing research or further work in this field

or pertaining to this investigation.

Although FEN Consulting (Pty) Ltd exercises due care and diligence in rendering services and preparing
documents, FEN Consulting (Pty) Ltd accepts no liability and the client, by receiving this document,
indemnifies FEN Consulting (Pty) Ltd and its directors, managers, agents and employees against all
actions, claims, demands, losses, liabilities, costs, damages and expenses arising from or in connection
with services rendered, directly or indirectly by FEN Consulting (Pty) Ltd and by the use of the
information contained in this document.

This report must not be altered or added to or used for any other purpose other than that for which it
was produced without the prior written consent of the author(s). This also refers to electronic copies of
this report which are supplied for the purposes of inclusion as part of other reports, including main
reports. Similarly, any recommendations, statements or conclusions drawn from or based on this report
must make reference to this report. If these form part of a main report relating to this investigation or
report, this report must be included in its entirety as an appendix or separate section to the main report.
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APPENDIX B: Legislative Requirements

The Constitution of the
Republic of South Africa,
1996

The environment and the health and well-being of people are safeguardedtitntiontbbt
Republic of South Africa, 1996 by way of section 24. Section 24(a) gldrengaesraviionme
that is not harmful to human health or well-being and to environmental protection f@stre
and future generations. Section 24(b) directs the state to take reasonallé hslatieasur
to prevent pollution, promote conservation, and secure the ecologically sustainableldee
of natural resources (including water and mineral resources) while prom&auggusiifiab
social development. Section 27 guarantees every person the right of accessdn auffithe
state is obliged to take reasonable legislative and other measuresilatilénésources to ach
the progressive normalization of this right. Section 27 is defined asomisodghtama not
environmental right. However, read with section 24 it requires of the stetevratenssiconsen
and protected and that sufficient access to the resource is provided. Waterutbgfetiamplacs
a great emphasis on protecting the resource and on providing access to water for everyc

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

The National Environmental Management Act, 1998 (Act No. 107 of d8@R)ated tRegulatic
as amended in 2017, states that prior to any development taking place withiipariaetiaires
an environmental authorisation process needs to be followed. Tiow eithier fthe Bas
Assessment Report (BAR) process or the Environmental Impact Assessment (EIA) pooc
the scale of the impact. Provincial regulations must also be considered.

National Water Act , 199¢
(Act No. 36 of 1998)

The National Water Act, 1998 (Act No. 36 of 1998) recognises that the enéine exigystet
water itself in any given water resource constitutes the resource and aslseicoms=gsdo N
activity may therefore take place within a watercourse unless it is authoriseddoyt thfe\ViDegg
and Sanitation (DWS). Any area within a wetland or riparian zone is therefore excluded {
unless authorisation is obtained from the DWS in terms of Section 21 (c) & (i).

A watercourse is defined as:
a) Ariver or spring;
b) A natural channel in which water flows regularly or intermittently;
c) A wetland, lake or dam into which, or from which water flows; and
d) Any collection of water which the minister may, by notice in the Gazette, declar
watercourse.

Government Notice 41¢
as published in the
Government Gazette 498
of 08 December 2023 as
relates to the NWA (Act |
of 1998) as amended

GN 4167 outlines the parameters and process of a General Authorisatioep{&&)s tileictee
to apply for a licence in terms of Section 40 of the NWA, provided tis# ihevitkatethe limits |
conditions of the GA. The notice replaces GN 509 of 2016.

The GA sets out the need to determine the regulated area of a asteeticassbe degree of
posed by an activity/ies related to a particular water use.

In accordance with GN 4167 of December 2023, the regulated area of a watticroddsedn
21i of the NWA, 1998 is defined as:

a) the outer edge of the 1 in 100-year flood line or delineated ripariarnénadites, thy
greatest distance, measured from the middle of the watercourse of anaveral
channel, lake, or dam;

in the absence of a determined 1 in 100-year flood line or ripadesnandihitnd 00
distance from the edge of a watercourse where the edge of the watedooy feo(
plains) is the first identifiable annual bank fill flood bench; or

In respect of a wetland, a 500 m radius around the delineated boundamy (estimi)

including pans.

b)

c)

The GA only applies to the use of water in terms of Section &fi.{o &/ A)where the risk ¢
is LOW as determined through the application of the Risk Matrix asipeds¥otibedThe GA a
does not apply where other Section 21 water uses are triggered, does not apphgdc
infrastructure and pipelines carrying hazardous materials, water uses associaiedeitérfeds
water uses associated with water and wastewater treatment works, and for mostiteinirsgs

The GA may be exercised as follows:

i)  Section 21(c) or (i) water use activities that are determined to poseaa Herevniiish
through the application of the Risk Matrix as prescribed in the Notiertedereubje
to the general conditions of the GA;

Section 21(c) or (i) water use activities set out in Appendix D aiathéeNotidertak
without being subject to the requirement of a risk assessment and subjeatdodhimge
of the GA. Such water use activities in Appendix D1 include inter alisvenueogsimy,
fence erection, solar renewable infrastructure that has no direct impact on waterel
scale hydropower developments;

i)
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i)

iv)

v)

Vi)

vii)

Prescribed water use activities undertaken by certain State Owned Entities andét:
D2 of the Notice can be undertaken without being subject to the reqisicasseaisse
and subject to the general conditions of the GA;

Maintenance work associated an existing lawful water use in terms of s§afcth@ (¢
that has a LOW risk class as determined through the Risk Matrix can be undertak
River and stormwater management activities including maintenance of infrastinex
in a river management plan or similar management plan, may be condubtedmuiojes
of such a plan by the relevant DWS regional office or catchment management ag
Rehabilitation of wetlands or rivers where such rehabilitation activitietshadesd @
determined through the Risk Matrix can be conducted; and

(PHUJHQF\ ZRUN DULVLQJ IURP DQ HPHUJH@YK\HVS
existing lawful water use entitlement can be undertaken, provided that all warkli
reported in the manner prescribed in the Emergency protocol contained in Appen

A General Authorisation (GA) issued as per this notice will regairerthe @dhere with spe
conditions, rehabilitation criteria and monitoring and reporting prolgeamone, e water u
must ensure that there is a sufficient budget to complete, rehabilitate andateainszimsheet ¢
in this GA.

Upon completion of the registration, the responsible authority will provide a certificaetiod
water user within 30 working days of the submission. On writtereggsiegitaf eertificate fror
Department, the person will be regarded as a registered water usemamteavitbonthe wa
use as contemplated in the GA.
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$33(1',; &Method of Assessment

1. Desktop Study

Prior to the commencement of the field assessment, a background study, including a literature review,
was conducted in order to determine the ecoregion and ecostatus of the larger aquatic system within
which the freshwater ecosystems present in close proximity of the proposed road are located. Aspects
considered as part of the literature review are discussed in the sections that follow.

1.1 National Freshwater Ecosystem Priority Areas (NFEPA; 2011)

The NFEPA project is a multi-partner project between the Council of Scientific and Industrial Research

(CSIR), Water Research Commission (WRC), South African National Biodiversity Institute (SANBI),

DWA, South African Institute of Aquatic Biodiversity (SAIAB) and South African National Parks

(SANParks). The project responds to the reported degradation of freshwater ecosystem condition and

associated biodiversity, both globally and in South Africa. It uses systematic conservation planning to

provide strategiF VSDWLDO SULRULWLHYV RI FRQVHUYLQJ 6RXWKH RRGWHYWUH YV
of equitable social and economic development.

The NFEPA project aims to identify a national network of freshwater conservation areas and to explore
institutional mechanisms for their implementation. Freshwater ecosystems provide a valuable, natural
resource with economic, aesthetic, spiritual, cultural and recreational value. However, the integrity of
freshwater ecosystems in South Africa is declining at an alarming rate, largely as a consequence of a
variety of challenges that are practical (managing vast areas of land to maintain connectivity between
freshwater ecosystems), socio-economic (competition between stakeholders for utilisation) and
institutional (building appropriate governance and co-management mechanisms).

The NFEPA database was searched for information in terms of conservation status of rivers, wetland
habitat and wetland feature present in the vicinity of the proposed road.

1.2 Department of Water and Sanitation (DWS) Resource Quality Information Services Present
Ecological State / Ecological Importance and Sensitivity (PES/EIS) Database (2014)

The PES/EIS database as developed by the DWS RQIS department was utilised to obtain background
information on the project area. The PES/EIS database has been made available to consultants since
mid-August 2014. The information from this database is based on information at a sub-quaternary
catchment reach (subquat reach) level with the descriptions of the aquatic ecology based on the
information collated by the DWS RQIS department from all reliable sources of reliable information such
as SA RHP sites, EWR sites and Hydro WMS sites. The results obtained serve to summarise this
information as a background to the conditions of the freshwater ecosystems to be impacted by the
proposed CWA development.

2. Classification System for Wetlands and other Aquatic Ecosystems in South
Africa (2013)

All wetland or riparian features encountered within the investigation area was assessed using the

Classification System for Wetlands and other Aquatic Ecosystems in South Africa. User Manual: Inland

V\VWHPVY KHUHDIWHU UHIHUUHG WR DV WKH 3&O0ODVVIPIDBEDWQR® 6HOWHP’
1 to 4 of the classification system are presented in the tables below.

Table C1: Classification System for Inland Systems, up to Level 3.

WETLAND / AQUATIC ECOSYSTEM CONTEXT

LEVEL 1: SYSTEM LEVEL 2: REGIONAL SETTING LEVEL 3:LANDSCAPE UNIT
DWA Level 1 Ecoregions Valley Floor
OR
Inland Systems NFEPA WetVeg Groups Slope
OR Plain
Other special framework Bench (Hilltop / Saddle / Shelf)
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Table C2: Hydrogeomorphic (HGM) Units for the Inland System, showing the primary HGM Types
at Level 4A and the subcategories at Level 4B to 4C.

FUNCTIONAL UNIT

LEVEL 4:HYDROGEOMORPHIC (HGM) UNIT

HGM type

Longitudinal zonation/ Landform / Oy
drainage

Landform / Inflow drainage

A

B

C

River

Active channel

Mountain headwater stream

Riparian zone

Active channel

Mountain stream

Riparian zone

Active channel

Transitional

Riparian zone

Active channel

Upper foothills

Riparian zone

Active channel

Lower foothills

Riparian zone

Active channel

Lowland river

Riparian zone

Active channel

Rejuvenated bedrock fall

Riparian zone

Active channel

Rejuvenated foothills

Riparian zone

Active channel

Upland floodplain

Riparian zone

Channelled valley-bottom wetland

(not applicable)

(not applicable)

Unchannelled valley-bottom wetland

(not applicable)

(not applicable)

Floodplain wetland

Floodplain depression

(not applicable)

Floodplain flat

(not applicable)

With channelled inflow

Exorheic Without channelled inflow
. . With channelled inflow
Depression Endorheic Without channelled inflow
With channelled inflow
Dammed Without channelled inflow
With channelled outflow (not applicable)
Seep Without channelled outflow (not applicable)
Wetland flat (not applicable) (not applicable)

Level 1: Inland systems

From the classification system, Inland Systems are defined as aquatic ecosystems that have no
7 (i.e. characterised by the complete absence of marine exchange

existing connection to the ocean

and/or tidal influence) but which are inundated or saturated with water, either permanently or

periodically.

It is important to bear in mind, however, that certain Inland Systems may have had a

historical connection to the ocean, which in some cases may have been relatively recent.

Level 2: Ecoregions & NFEPA Wetland Vegetation Groups

For Inland Systems, the regional spatial framework that has been included in Level 2 of the classification
VI\VWHP LV WKDW RI WKH ":$V /HYHO (FRUHJLRQWtI& \20D5). XieW¥LF HFRV\V
is a total of 31 Ecoregions across South Africa, including Lesotho and Swaziland. DWA Ecoregions

7 Most rivers are indirectly connected to the ocean via an estuary at the downstreamanirte lexthdmage (i.e. the presence of
seawater) or tidal fluctuations are detectable in a river channel thatyi®pperiadieatly connected to the ocean, it is defined as
part of the estuary.
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have most commonly been used to categorise the regional setting for national and regional water
resource management applications, especially in relation to rivers.

7KH 9HIHWDWLRQ ODS RI 6RXWK $IULFD 6ZD]JLODQG DQGIJUHRVEWEKR 0X
vegetation types across the country, according to Biomes, which are then divided into Bioregions. To

categorise the regional setting for the wetland component of the NFEPA project, wetland vegetation

groups (referred to as WetVeg Groups) were derived by further splitting Bioregions into smaller groups

through expert input (Nel et al., 2011). There are currently 133 NFEPA WetVeg Groups. It is envisaged

that these groups could be used as a special framework for the classification of wetlands in national-

and regional-scale conservation planning and wetland management initiatives.

Level 3: Landscape Setting

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

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

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

¥% Plain: an extensive area of low relief characterised by relatively level, gently undulating or
uniformly sloping land; and

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

Level 4. Hydrogeomorphic Units

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

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

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

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

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

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

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

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

The above terms have been used for the primary HGM Units in the classification system to try and

ensure consistency with the wetland classification terms currently in common usage in South Africa.

6LPLODU WHUPLQRORJ\ EXW H[FOXGLQJ FDWHJRGLWYNHIRU BV KDWHG] O'RL
example, in the recently developed tools produced as part of the Wetland Management Series including

WET-Health (Macfarlane et. al., 2008), WET-IHI (DWAF, 2007) and WET-EcoServices (Kotze et. al.,

20009).

87



FEN 20-2156 September 2024

3.  Wet-Ecoservices (2009)

The importance of a water resource, in ecological, social or economic terms, acts as a modifying or
PRWLYDWLQJ GHWHUPLQDQW LQ WKH VHOHFWLRQ RI WYXWPRHIMWMD RH PAHCHW
ecosystem services supplied by the identified wetlands was conducted according to the guidelines as

described by Kotze et al. (2009). An assessment was undertaken that examines and rates the following

services according to their degree of importance and the degree to which the service is provided:

%4 Flood attenuation;

¥, Stream flow regulation;

¥ Sediment trapping;

% Phosphate trapping;

% Nitrate removal;

¥ Toxicant removal;

% Erosion control;

%, Carbon storage;

¥% Maintenance of biodiversity;
¥, Water supply for human use;
% Natural resources;

¥% Cultivated foods;

% Cultural significance;

% Tourism and recreation; and
% Education and research.

The characteristics were used to quantitatively determine the value, and by extension sensitivity, of the
wetlands. Each characteristic was scored to give the likelihood that the service is being provided. The
scores for each service were then averaged to give an overall score to the wetland.

Table C3: Classes for determining the likely extent to which a benefit is being supplied.

<0.5 Low
0.6-1.2 Moderately low
1.3-2 Intermediate
2.1-3 Moderately high
High

4. Ecological Importance and Sensitivity (EIS) (Rountree & Kotze, 2013)

The purpose of assessing importance and sensitivity of freshwater ecosystems is to be able to identify
those systems that provide higher than average ecosystem services, biodiversity support functions or
are especially sensitive to impacts. Freshwater ecosystems with higher ecological importance may
require managing such freshwater ecosystems in a better condition than the present to ensure the
continued provision of ecosystem benefits in the long term (Rountree & Kotze, 2013).

In order to align the outputs of the Ecoservices assessment (i.e. ecological and socio-cultural service
provision) with methods used by the DWA (now the DWS) used to assess the EIS of other freshwater
ecosystem types, a tool was developed using criteria from both WET-Ecoservices (Kotze, et, al, 2009)
and earlier DWA EIA assessment tools. Thus, three proposed suites of important criteria for assessing
the Importance and Sensitivity for wetlands were proposed, namely:

¥ Ecological Importance and Sensitivity, incorporating the traditionally examined criteria used in
EIS assessments of other freshwater ecosystems by DWA and thus enabling consistent
assessment approaches across freshwater ecosystem types;
¥ Hydro-functional importance, taking into consideration water quality, flood attenuation and
sediment trapping ecosystem services that the wetland may provide; and
¥ Importance in terms of socio-cultural benefits, including the subsistence and cultural benefits
provided by the wetland system.
The highest of these three suites of scores is then used to determine the overall Importance and
Sensitivity category (Table C7) of the wetland system being assessed.
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Table C4: Ecological Importance and Sensitivity Categories and the interpretation of median
scores for biota and habitat determinants (adapted from Kleynhans, 1999).

Recommende
Range of Ecological
Mean Management
Class

EIS Category

Very high
Wetlands that are considered ecologically important and sensitive on
even international level. The biodiversity of these wetlands is usually ve
flow and habitat modifications.
High

Wetlands that are considered to be ecologically important and sg >2 and <
biodiversity of these wetlands may be sensitive to flow and habitat mod
Moderate

Wetlands that are considered to be ecologically important and sensitive

>3 and <=4

or local scale. The biodiversity of these wetlands is not usually sensiti\ >1and <=2 €
habitat modifications.

Low/marginal

Wetlands that are not ecologically important and sensitive at any >0 and <=1 D

biodiversity of these wetlands is ubiquitous and not sensitive to flow
modifications.

5. WET-Health

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

Level of Evaluation
Two levels of assessment are provided by WET-Health:

% Level 1: Desktop evaluation, with limited field verification. This is generally applicable to
situations where a large number of wetlands need to be assessed at a very low resolution; or

% Level 2: On-site evaluation. This involves structured sampling and data collection in a single
wetland and its surrounding catchment.

Framework for the Assessment

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

Units of Assessment

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

Quantification of Present State of a wetland

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

Table C5: Impact scores and categories of Present State used by WET-Health f or describing the
integrity of wetlands.

Present
Description score State
range category
Unmodified, natural 0-0.9 A

Largely natural with few modifications. A slight change in | 1-1.9 B
processes is discernible and a small loss of natural habitats ar
have taken place.
Moderate Moderately modified. A moderate change in ecosystem proces| 2-3.9 C
of natural habitats has taken place, but the natural habits
predominantly intact.
Large Largely modified. A large change in ecosystem processes § 4-5.9 D
natural habitat and biota and has occurred.

Impact
category

Serious The change in ecosystem processes and loss of natural habit| 6-7.9 E
is great, but some remaining natural habitat features are still re

Critical Modifications have reached a critical level and the ecosysten 8-10 F
have been completely modified with an almost complete los
habitat and biota.

Assessing the Anticipated Trajectory of Change

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

Table C6: Trajectory of Change classes and scores used to evaluate likely future chang esto the
present state of the wetland.

HGM
Change Class Description change Symbol
score
Substantial State is likely to improve substantially over the next 5y 2 99
improvement
Slight improvement | State is likely to improve slightly over the next 5 years| 1 9
Remain stable State is likely to remain stable over the next 5 years | O

Slight deterioration | State is likely to deteriorate slightly over the next 5 yeg -1 ;

Substantial deterioraf State is expected to deteriorate substantially over th -2 i
years

Overall health of the wetland

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

Category (REC) Determination

3$ KLJK PDQDJHPHQW FODVVY UHODWHY WR WKH |OWD LVQKEW QA VD\ODIDGV X L
risk of ecosystem failure. A low management class will ensure marginal maintenance of sustainability
EXW FDUULHV D KLJKHU ULVN RJI199®RV\VWHP IDLOXUH" ':

The RMO (table below) was determined based on the results obtained from the PES, reference
conditions and EIS of the freshwater ecosystems (sections above), with the objective of either
maintaining, or improving the ecological integrity of the freshwater ecosystem in order to ensure
continued ecological functionality.

Table C7: Recommended management objectives (RMO) for freshwater ecosystems based on
PES & EIS scores.

Ecological and Importance Sensitivity (EIS)
Very High High Moderate

Pristine | A A A A
Maintain Maintain Maintain Maintain
Natural B B
Maintain Maintain
Good C C
Maintain Maintain
Fair D D
Maintain Maintain
E/F* E/F*
Maintain Maintain

*PES Categories E and F are considered ecologically unacceptable (Malan and Day, 20 12) and therefore,
should a freshwater ecosystem fall into one of these PES categories, an REC ¢ lass D is allocated by default,
as the minimum acceptable PES category.

A freshwater ecosystem may receive the same class for the REC as the PES if the freshwater
ecosystems are deemed in good condition, and therefore must stay in good condition. Otherwise, an
appropriate REC should be assigned in order to prevent any further degradation as well as enhance
the PES of the freshwater ecosystem.

Table C8: Description of Recommended Ecological Category (REC) classes.

Description
Unmodified, natural
Largely natural with few modifications
C Moderately modified

D Largely modified

7. Freshwater ecosystem Delineation

For the purposes of this investigation, a wetland is defined in the National Water Act, 1998 (Act No. 36
RI DV 30DQG ZKLFK LV WUDQVLWLRQDO EHWZHHQ WHUUHVWULDO D
at or near the surface, or the land is periodically covered with shallow water, and which in normal
FLUFXPVWDQFHY VXSSRUWV RU ZRXOG VXSSRUW YHIJHWDWLRQ W\SLFDO

The wetland zone delineation took place according to the method presented in the DWAF (2005)
GRFXPHQW 3% SUDFWLFDO ILHOG SURFHGXUH IRU LGHQWIQLBFDMWLRQ DQC
An updated draft version of this report is also available and was therefore also considered during the
wetland delineation (DWAF, 2008). The foundation of the method is based on the fact that wetlands
and riparian zones have several distinguishing factors including the following:
¥ The position in the landscape, which will help identify those parts of the landscape where
wetlands are more likely to occur;
% The type of soil form (i.e. the type of soil according to a standard soil classification system),
since wetlands are associated with certain soil types;
¥% The presence of wetland vegetation species; and
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¥ The presence of redoxymorphic soil feature, which are morphological signatures that appear in
soil with prolonged periods of saturation.

By observing the evidence of these features in the form of indicators, wetlands and riparian zones can
be delineated and identified. If the use of these indicators and the interpretation of the findings are
applied correctly, then the resulting delineation can be considered accurate (DWAF, 2005 and 2008).
Riparian and wetland zones can be divided into three zones (DWAF, 2005). The permanent zone of
wetness is nearly always saturated. The seasonal zone is saturated for a significant period of wetness
(at least three months of saturation per annum) and the temporary zone surrounds the seasonal zone
and is only saturated for a short period of saturation (typically less than three months of saturation per
annum), but is saturated for a sufficient period, under normal circumstances, to allow for the formation
of hydromorphic soil and the growth of wetland vegetation. The object of this study was to identify the
outer boundary of the temporary zone and then to identify a suitable buffer zone around the wetland
area.
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APPENDIX D: Risk Assessment/ Impact Assessment
Methodology

DWS Risk Assessment Matrix (2023)

In order for the proponent to allow for sufficient consideration of all environmental impacts, impacts
were assessed using a common, defensible method of assessing significance that will enable
comparisons to be made between risks/impacts and will enable authorities, stakeholders and the client
to understand the process and rationale upon which risks/impacts have been assessed. The method to
be used for assessing risks/impacts is outlined in the sections below.

The first stage of the risk/impact assessment is the identification of environmental activities, aspects
and impacts. This is supported by the identification of receptors and resources, which allows for an
understanding of the impact pathway and an assessment of the sensitivity to change. The definitions
used in the impact assessment are presented below.

Y An activity is a distinct process or task undertaken by an organisation for which a
responsibility can be assigned. Activities also include facilities or infrastructure that is
possessed by an organisation;

Ya Environmental impacts are the consequences of these impacts on environmental resources
or receptors of particular value or sensitivity, for example, disturbance due to noise and health
effects due to poorer air quality. In the case where the impact is on human health or
wellbeing, this should be stated. Similarly, where the receptor is not anthropogenic, then it
should, where possible, be stipulated what the receptor is;

Y Receptors can comprise, but are not limited to, people or human-made systems, such as
local residents, communities and social infrastructure, as well as components of the
biophysical environment such as wetlands, flora and riverine systems;

Y Resources include components of the biophysical environment;

Y Intensity refers to the degree of change to the receptor status in terms of the reversibility of
the impact; sensitivity of receptor to stressor; duration of impact (increasing or decreasing with
time); controversy potential and precedent setting; threat to environmental and health
standards;

Y Spatial scale refers to the geographical scale of the impact; and

Ya Duration refers to the length of time over which the stressor will cause a change in the
resource or receptor.

The significance of the impact is then assessed by rating each variable numerically according to the
defined criteria (refer to the table below). The purpose of the rating is to develop a clear understanding
of influences and processes associated with each impact. The intensity, spatial scale and duration of
the impact together comprise the consequence of the impact and when summed can obtain a
maximum value of 75. The likelihood of the impact occurring is determined by assigning a likelihood
score of between 20% and 100%. The values for likelihood and consequence of the impact are then
read off a significance rating matrix and are used to determine whether mitigation is necessarys.

The model outcome of the impacts was then assessed in terms of impact certainty and consideration

Rl DYDLODEOH LQIRUPDWLRQ 7KH 3UHFDXWLRQRXWKWIQEEDDOW 1LIVWDL RS
Environmental Management Act, 1998 (Act No. 107 of 1998) in instances of uncertainty or lack of

information, by increasing assigned ratings or adjusting final model outcomes. In certain instances,

where a variable or outcome requires rational adjustment due to model limitations, the model outcomes

have been adjusted.

8 Some risks/impacts that have low significance will however still require mitigation.
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5,6. $66(660(17 .(<Based on DWS 2023 publication: Section 21 c and i water use Risk
Assessment Protocol)

Table D1: Intensity (What is the intensity of the impact on the resource quality - hydrolog y, water
quality, geomorphology, biota?)

Negative impacts

Negligible / non-harmful; no change in PES

Very low / potentially harmful; negligible deterioration in PES (<5%
Low / slightly harmful; minor deterioration in PES (<10% change)
Medium / moderately harmful; moderate deterioration in PES (>10
High / severely harmful; large deterioration in PES (by one class o
Very high / critically harmful; critical deterioration in PES (to E/F or
Positive impacts

Negligible; no change in PES 0
Very low / potentially beneficial; negligible improvement in PES (<} -1
Low / slightly beneficial; minor improvement in PES (<10% changg -2
Medium / moderately beneficial; moderate improvement in PES (>] -3
Highly beneficial; large improvement in PES (by one class or n

increase in protection status -4
Very highly beneficial, improvement to near-natural state (A or A/B
major increase in protection status -5

*PES of affected watercourses must be considered when scoring Impact Intensity

Table D2: Spatial Scale (How big is the area that the activity is impacting on, relative to the size
of the impacted watercourses).

Very small portion of watercourse/s impacted (<10% of extent) 1
Moderate portion of watercourse/s impacted (10-60% of extent) | 2
Large portion of watercourse/s impacted (60-80%) 3
Most or all of watercourse/s impacted (>80%) 4
Impacts extend into watercourses located well beyond the foot

activities 5

Table D3: Duration (How long does the aspect impact on the resource quality).

Transient (One day to one month) 1
Short-term (a few months to 5 years) OR repeated infrequently (¢
for one day to one month 2
Medium-term (BL5 years) 3
Long-term (ceases with operational life) 4
Permanent 5
Table D4: Likelihood of impact (What is the probability that the activity will impact o n the
resource quality).
Improbable / Unlikely 20%
Low probability 40%
Medium probability 60%
Highly probable 80%
Definite / Unknown 100%
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Table D5: Rating Classes.

RATING CLASS MANAGEMENT DESCRIPTION
Acceptable as is or with proposed mitigation measures.

. :
L 29 (SEELYINES watercourses and resource quality small and easily mitigated, on

Risk and impact on watercourses are notable and require mitigati
30 +60 M) Moderate Risk on a higher level, which costs more and require specialist ing

required.

Alow risk class must be obtained for all activities to be considered for a GA

Table D6: Calculations.

Intensity = Maximum Intensity Score (negative value for positive impact)| MAX =5

Severity = Intensity + Spatial Scale + Duration MAX = 15 (MIN = -15 for
(<Intensity - Spatial Scale - Duration> for positive impact) impacts)

Consequence = Severity X Importance rating MAX =75
Significance\Risk = (Consequence X Likelihood) X (100/75) MAX = 100

The following points were considered when undertaking the assessment:

¥% Risks and impacts were analysed in the context of the SURMHFW{V DUHD RI
encompassing:
x Primary project site and related facilities that the client and its contractors develops or
controls;
X Areas potentially impacted by cumulative impacts for further planned development of the
project, any existing project or condition and other project-related developments; and
X Areas potentially affected by impacts from unplanned but predictable developments caused
by the project that may occur later or at a different location.
¥ Risks/impacts were assessed for construction phase and operational phase; and
¥ Individuals or groups who may be differentially or disproportionately affected by the project
because of their disadvantaged or vulnerable status were assessed.

Control Measure Development

The following points presents the key concepts considered in the development of mitigation measures
for the proposed construction:

¥ Mitigation and performance improvement measures and actions that address the risks and
impacts?® are identified and described in as much detail as possible. Mitigating measures
are investigated according to the impact minimisation hierarchy as follows:
X Avoidance or prevention of impact;
X Minimisation of impact;
x Rehabilitation; and
x Offsetting.

¥ Measures and actions to address negative impacts will favour avoidance and prevention
over minimisation, mitigation or compensation; and

%4 Desired outcomes are defined and have been developed in such a way as to be measurable
events with performance indicators, targets and acceptable criteria that can be tracked over

defined periods, wherever possible.

9 Mitigation measures should address both positive and negative impacts.
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Recommendations

Recommendations were developed to address and mitigate potential impacts on the freshwater ecology
of the resources in traversed by or in close proximity of the proposed infrastructure.

Ecological Impact Assessment Method of assessment

In order for the Environmental Assessment Practitioner (EAP) to allow for sufficient consideration of all
environmental impacts, impacts were assessed using a common, defensible method of assessing
significance that will enable comparisons to be made between risks/ impacts and will enable authorities,
stakeholders and the client to understand the process and rationale upon which risks/ impacts have
been assessed. The method to be used for assessing risks/ impacts is outlined in the sections below.

The first stage of the impact assessment is the identification of environmental activities, aspects and
impacts. This is supported by the identification of receptors and resources, which allows for an
understanding of the impact pathway and an assessment of the sensitivity to change. Direct, indirect
and cumulative impacts of the issues identified through the study, as well as all other issues identified
in the EIA phase must be assessed in terms of the following criteria:

% The nature, which shall include a description of what causes the effect, what will be affected and
how it will be affected.

¥% The extent, wherein it will be indicated whether the impact will be site specific (limited to the
immediate area or site of development), local (within 5 km of the proposed development), or
regional (beyond 5 km of the proposed development):

¥ The duration , wherein it will be indicated whether:

X Short term (0-5 years; after construction);
X Medium term (5 £5 years); or
X Long term (> 15 years)

¥ The intensity establishes whether the impact is destructive or benign and should be qualified as
low, medium, or high and attempts to quantify the magnitude of the impact;

¥ The magnitude , quantified on a scale from 0-5, where a score is assigned:

X Zero xBio-physical and/ or social functions and/ or processes unaltered;

Very low - Bio-physical and/ or social functions and/ or processes negligibly altered / enhanced;

Low zBio-physical and/ or social functions and/ or processes slightly altered / enhanced;

Medium *Bio-physical and/ or social functions and/ or processes notably altered / enhanced;

High =+ Bio-physical and/ or social functions and/ or processes severely altered / vastly

enhanced;

% The probability of occurrence, which shall describe the likelihood of the impact actually occurring.
Probability will be estimated, being improbable (<5% chance of impact occurring), possible (5-20%
chance of impact occurring), probable (20-95% chance of impact occurring), or definite (>95%
chance of impact occurring);

¥ the legal requirement , during which the relevant South African legislation and permit requirements
pertaining to the development proposal is identified and listed. Reference to the procedures
required to obtain permits shall be given and a description will be provided as to whether the
development proposal contravene the applicable legislation;

% thestatus RI WKH LPSDFW GHWHUPLQLQJ ZKHWKHU WKH LPSDFW ZLOO El
+EHQHILW  DQDO\VLV 7KH LPSDFWV ZLOO EH WW\KWHS VR & HFRQNVWHUP W
environment;

% The degree of confidence in predictions, describes what degree of confidence (low, medium, or
high) is in the predictions based on the available information and level of knowledge and expertise.
Criteria includes unsure, sure and certain; and

¥ Based on a synthesis of the information contained in the above-described procedure, the potential
impacts will be assessed in terms of the following significance criteria:

X No significance: the impacts do not influence the proposed development and/or environment in
any way;

X X X X
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X Low significance: the impacts will have a minor influence on the proposed development and/or
environment. These impacts require some attention to modification of the project design where
possible, or alternative mitigation;
X Moderate significance: the impacts will have a moderate influence on the proposed
development and/or environment. The impact can be ameliorated by a modification in the
project design or implementation of effective mitigation measures; and
x High signifcance WKH LPSDFWYV ZLOR™ KPSH MWFIOHWWI@RR) RQ WKH GHYHORSP
of the development regardless of any mitigation measures that could be implemented. This
level of significance must be well motivated.

Assessment of Cumulative Impacts

Cumulative Impacts, in relation to an activity, means the past, current and reasonably foreseeable future
impact of an activity, considered together with the impact of activities associated with that activity that in itself
may not be significant, but may become significant when added to existing and reasonably foreseeable
impacts eventuating from similar or diverse activities?©.

The role of the cumulative assessment is to test if such impacts are relevant to the proposed project in the
proposed location (i.e. whether the addition of the proposed project in the area will increase the impact). This
section should address whether the construction of the proposed development will result in:

¥ Unacceptable risk

¥ Unacceptable loss

¥ Complete or whole-scale changes to the environment or sense of place
¥ Unacceptable increase in impact

The specialist is required to conclude if the proposed development will result in any unacceptable loss or
impact considering all the projects proposed in the area.

Table D7: Definition of significance ratings (adopted from PHS Consulting, 2024)

Significance Ratings Level Of Criteria Required

Moderate (M) x High magnitude with a local extent and medium-term duration

X High magnitude with a regional extent and short-term duration or a site-
specific extent and long-term duration

x High magnitude with either a local extent and short-term duration or a site-
specific extent and medium-term duration

X Medium magnitude with any combination of extent and duration except site

specific and short term or regional and long term

Low magnitude with a regional extent and long-term duration

High magnitude with a site-specific extent and short-term duration

Medium magnitude with a site-specific extent and short-term duration

Low magnitude with any combination of extent and duration except site

specific and short term

Very low magnitude with a regional extent and long-term duration.

Low magnitude with a site-specific extent and short-term duration

x Very low magnitude with any combination of extent and duration except
regional and long term

Neutral (N) X Zero magnitude with any combination of extent and duration

Low (L)

X X X |X

x

Very low (VL)

x

10Unless otherwise stated, all definitions are from the 2014 EIA Regulations, GNR 982
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$33(1',; (Site Sensitivity Verification Report

FRESHWATER ECOSYSTEM SITE SENSITIVITY VERIFICATION REPORT FOR THE PROPOSED
CAPE WINELANDS AIRPORT ON NUMEROUS FARMS IN FISANTEKRAAL, CAPE TOWN,
WESTERN CAPE PROVINCE

Freshwater Ecologist Network (FEN) Consulting (Pty) Ltd was requested to investigate Portions 3, 4
and RE of Farm 474, Joostenbergs Kloof, Portions 23, 10 and the RE of the Farm 724 Joostenbergs
Vlakte, and Portion 7 of Farm 942, Kliprug, in Fisantekraal, Western Cape Province (hereafter referred
WR DV WKH 3VWXG\ DUHD” IRU DQ\ IUHVKZDWHU HFRVWYYXWHHRM ZRVHIG FF
Cape Winelands Airport (CWA) development. The proposed development will hereafter be referred to
DV WKH 3SR $ RGZHYGH O R SThél §uly area has been subject to historical mining and
agricultural activities, and more currently, activities associated with the existing Cape Winelands Airport.
The existing airport, confined to the southern portion of the study area, is a former South African Air
Force airfield built circa 1943 and is currently operational as a general flying airfield used for flight
training, aircraft maintenance, private charter flights, hangarage for private plane owners, and the sale
of aviation fuel.

The proposed CWA development entails developing the existing airport and adjacent plots of land into
a commercial and aviation hub, supporting flight operations domestically as well as regionally, serving
DV D 3UHOLHYHU  DLUSRUW Wikl XAirkdrt, Rifh 8 parficelZr @ocu® ol hbd-@eboWabitRal
revenue streams. The proposed CWA will therefore consist of the following:

% Hangers;

¥, Parking spaces;

¥ A heliport;

¥ Light-manufacturing and industrial facilities;
¥ Logistics and warehousing facilities;

¥ Food processing facilities,

% Commercial buildings;

¥ Hotels and guesthouse accommodation;
¥ Retall facilities;

% Events and conferencing facilities;

¥ Terminal and administrative buildings;
¥ Roads;

% Runways and taxiways; and

¥% Filling stations and a depot.

More information about the proposed CWA development regarding the design thereof is provided in
Section 2 of the report.

Introduction

$FFRUGLQJ WR WKH 33URWRFROV IRU WKH $VVHVVPHQW: HD@\EL DULH)E P X F
(QYLURQPHQWDO 7KHPHV 33WKH 3URWRFROV™ SXEOLWHG DQURKRHUQP
2020 and Government Gazette No. 43855 on 30 October 2020, the Environmental Assessment

Practitioner (EAP) must verify the current use of the site in question and its environmental sensitivity as

identified by the Screening Tool to determine the need for specialist inputs in relation to the themes

included in the Protocols. The Protocols are allowed for in terms of Sections 24(5)(a) and (h) and 44 of

WKH 1DWLRQDO (QYLURQPHQWDO ODQDJHPHQW $FW SURFWREROV RI
must be complied with for every new application for Environmental Authorisation that is submitted after

9 May 2020.
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This document serves as the Site Sensitivity Verification Report for the aquatic biodiversity theme for
the proposed CWA development in the Western Province. The development requires environmental
authorisation in terms of the NEMA EIA Regulations (2014), as amended and a Water Use Authorisation
(WUA).

Study Area

The proposed CWA development is situated on Portions 3, 4 and RE of Farm 474, Joostenbergs Kloof,
Portions 23, 10 and the RE of the Farm 724 Joostenbergs Vlakte, and Portion 7 of Farm 942, Kliprug,
Fisantekraal, within the City of Cape Town (CoCT) District Municipality. The study area is located
approximately 11 km northeast of the suburb of Durbanville and 25 km northeast of the Cape Town
International Airport. More specifically, the study area is situated north of the R312, to the east of R302
and to the west of R304 (Figure E1).

Figure E1: Digital satellite image depicting the location of the proposed CWA development and
associated investigation area in relation to the surrounding area.

This Freshwater Ecosystem site sensitivity verification report relates to a Screening Tool Report (STR)
completed for the site in 2023.

Site Verification Methodology

Information from the in-field delineation and detailed assessment of freshwater ecosystems in the study
and investigation areas as part of the freshwater ecological assessment for the proposed CWA
development.

Aquatic Biodiversity Site Verification

The table below provides information regarding the outcome of the Screening Tool in terms of the
agquatic biodiversity theme sensitivity associated with the proposed development as well as a brief
summary of the outcome of the freshwater ecosystem specialist report in response.
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Table E1: Aquatic Biodiversity Theme Sensitivity analysis for the proposed development.

area of the proposed CWA development is
within areas wéry high aquatic biodiversity
freshwater sensitivity. The areas identified |
wetlands by the NBA and City of Cape
wetlands databases are designated as b
very high sensitivity (both within the study g
on the western border of the study area).

Verified Sensitivitythe designation of very |
sensitivity to the wetlands within the study &
not supported considering their largely tran;
nature and low EIS. With the exception (¢
wetland 1, the extent and presence of
wetlands are also disputed.

The designation of very high sensitivity for
wetlands in the study area is disput
However, the designation of the low sensit
for the remainder of the study area is suppol

Environmental Theme Applicable Response
Protocol

Aquatic Biodiversity Protocol for th A Freshwater Ecosystem Assessment was cong
specialist FEN Consulting (FEN, 2024). During the assess
assessment  an associated field verification it was determined

Sensitivity Rating, the study area and inved minimum repg delineated freshwater ecosystem (seep wetland
content the study area is consideratedfunsensitivity due

requirements  fi
environmental
impacts on aqua
biodiversity (GN 3
of March 2020).

their transformed nature and low/ marginal EI{
than the Screening Tool defiergchigkensitivity. Th
remainder of the wetlands identifiederss high
sensitivity within the study area and on the

border of the study area were not considered fr
ecosystems and thereforevérg higtsensitivity g
these systems is disputed considering that no
characteristics or indicators were found in theg
Photographic evidence of the areas where the
are noted are provided in Figure D2 and D3 |
detailed study was required to support bg
authorisation processes required in terms of N
well as the NWA consideringedéirsensitivity of th
seep wetland identified by FEN (2024). The st
associated comprehensive report from a site
January and April 2022 provide a detailed desc
the freshwater ecosystems associated with the |
development. The EIA report will consider the
impacts applicable to the freshwater ecosyste
provide suitable mitigation measures to best min
potential impact on the freshwater ecosystems.

FigureE22R HODWLYH DTXDWLF ELRGLYHUVLW\ WKHPH VHQVLWLYLW\ IRU Wk
affected properties according to the Screening Tool (Accessed 2023) and the

sensitivity areas (1 to 4) disputed.
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Photograph representing site conditions at area 1. |
freshwater ecosystem present. The area is consige
sensitivity rather thvamy higlsensitivity.

Photograph representing site conditions at area 2. 1
of this wetland has been greatly reduced and is c(
of mediunsensitivity rather thvany higlsensitivity. Ref
to main report for more detail.

Photograph representing site conditions at area 3. ||
freshwater ecosystem present. The area is congide

sensitivity rather thvamy higlsensitivity.

Photograph representing site conditions at area 4.
freshwater ecosystem present. The area is congide
sensitivity rather thvamy higlsensitivity.

Figure E3: Photographs of disputed
the study area.

very high aquatic sensitive areas across and adjacent to
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$33(1',; ) 5HVXOWV Rl )LHOG ,QYHVWL]J

PRESENT ECOLOGICAL STATE (PES), ECOSERVICES AND ECOLOGICAL
IMPORTANCE AND SENSITIVITY (EIS) RESULTS

Table F1: Presentation of the results of the PES assessment applied to the seep wetland 1.

Table F2: Presentation of the results of the PES assessment applied to the CVB wetland 2.

Table F3: Presentation of the EIS assessment applied to the seep wetland 1.
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Table F4: Presentation of the EIS assessment applied to the to the CVB wetland 2.
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Figure F1: Presentation of the results of ecoservices of the seep wetland 1.

Figure F2: Presentation of the results of ecoservices of the CVB wetland 2.
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$33(1',; * *HQHUDO 3*RRG +RXVHNHHSLQJ’
OHDVXUHV

General construction management and good housekeeping practices

Latent and general impacts which may affect the freshwater ecosystem ecology and biodiversity will
include any activities which take place in close proximity to the proposed servitude that may impact on
the receiving environment. Mitigation measures for these impacts are highlighted below and are
relevant to the freshwater ecosystem identified in this report:

Development footprint

¥ All development footprint areas should remain as small as possible and should only encroach
into the freshwater ecosystem if considered absolutely essential,

¥ The boundaries of footprint areas, including contractor laydown areas, are to be clearly defined
and it should be ensured that all activities remain within defined footprint areas. Edge effects
will need to be extremely carefully controlled;

¥ Planning of temporary roads and access routes should avoid freshwater ecosystem areas and
be restricted to existing or pre-approved access roads and should not traverse the freshwater
ecosystem;

¥, Appropriate sanitary facilities must be provided for the life of the repair and maintenance phase
and all waste removed to an appropriate waste facility;

% All hazardous chemicals as well as stockpiles should be stored on bunded surfaces and have
facilities constructed to control runoff from these areas;

% It must be ensured that all hazardous storage containers and storage areas comply with the
relevant SABS standards to prevent leakage;

¥ No fires should be permitted in or near the construction area; and

¥% (QVXULQJ WKDW DQ DGHTXDWH QXPEHU RI ZDVWH DQG 3VSLOO” EL
and ensure the proper disposal of waste and spills.

Vehicle access
% All vehicles must be regularly inspected for leaks. Re-fuelling must take place on a sealed

surface area to prevent ingress of hydrocarbons into the topsoil;

% In the event of a vehicle breakdown, maintenance of vehicles must take place with care and
the recollection of spillage should be practised near the surface area to prevent ingress of
hydrocarbons into topsoil and subsequent habitat loss; and

% All spills should they occur, should be immediately cleaned up and treated accordingly.

Vegetation

% Proliferation of alien and invasive species is expected within any disturbed areas. Whilst not
considered severe at this time, the vegetation component within the freshwater ecosystem
environment is already transformed. However, alien invasive species are opportunistic, and
where disturbances do occur, they will promulgate; therefore, these species should be
eradicated and controlled to prevent their spread beyond the project footprint. Alien plant seed
dispersal within the top layers of the soil within footprint areas, that will have an impact on future
rehabilitation, has to be controlled;

¥% Removal of the alien and weed species encountered within the freshwater ecosystem must
take place in order to comply with existing legislation (amendments to the regulations under the
Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983) and Section 28 of the
National Environmental Management Act, 1998 (Act No. 107 of 1998); and

¥ Species-specific and area-specific eradication recommendations:

x Footprint areas should be kept as small as possible when removing alien plant species;
and
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X No vehicles should be allowed to drive through designated sensitive freshwater
ecosystems areas during the eradication of alien and weed species.

Operation of the borehole

Ya

¥

7

Ya

Abstraction volumes must be monitored and recorded at suitable intervals (e.g. monthly) to
ensure that abstraction volume (from what is approved by the DWS) is not exceeded;
Groundwater abstraction must not drop below the critical water level (still to be determined).
The management objective should be to maintain the groundwater level at or near the dynamic
water level (still to be determined) to avoid the development of a cone of depression in the local
landscape and significant impacts to the freshwater ecosystems within the study and
investigation areas;

Should it be observed that abstraction have dropped below the critical water level or if a water
quality change has been observed, the relevant DWS compliance officer should be informed to
discuss and develop a new abstraction plan that can sustain the aquifer; and

During maintenance activities, particular care should be taken with regards to vehicle and spill
management.

Solar PV facilities:

7

7

£

£

Soils
Y

Y4

EZ7

Y4

Ya

Ya

Maintenance activities associated with the PV facility must be confined to the developed
footprint of the PV facility and development footprint;

Under no circumstances may waste (including grey water from the washing of the PV panels)
be discarded in the surrounding environment. Suitable waste management practices must be
implemented,;

BESS infrastructure (if any) must be regularly inspected and must be operated in line with
applicable SANS standards (e.g. SANS 56005:2022 Ed 1 and SANS 62133-2:2022 Ed 1 as
issued in Schedule B1 of GN 1427 of 18 November 2022, as issued in terms of section 24(1)(a)
of the Standards Act (act 8 of 2008)); and

Monitoring for the establishment for AIP species must be undertaken, specifically in the PV
panel array footprint in the south-eastern portion of the study area. Should AIP species be
identified, they must be removed and disposed of at a licenced waste management facility.

Sheet runoff from compacted areas should be slowed down by the strategic placement of
berms;

It is considered ideal that activities occur within the current season (low rainfall) to minimise
impacts of sedimentation;

As much vegetation growth as possible (of indigenous floral species) should be encouraged to
protect soils;

Temporary stockpiling of excavated material from trenches can be retained alongside trenches,
as required for backfilling. Any soil to be stockpiled for longer than a month should be moved
to a designated stockpile area, as approved by the Environmental Control Officer (ECO);

All soils compacted during the repair and maintenance phase should be ripped and profiled;
and

A monitoring plan for the development and the immediate zone of influence should be
implemented to prevent erosion and incision.

Rehabilitation

E7Z7

Construction rubble must be collected and disposed of at a suitable landfill site; and

¥ All alien vegetation in the footprint area, as well as the immediate vicinity of the proposed work

area, should be removed.
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Table G1: Risk Assessment outcomes for the proposed CWA development.

Potential affected
ecosystems

Activity

Duration
Severity

Freshwater &)
ecosystem o

Spatial scale
Consequence
Likelihood
Significance
Risk Rating

CONSTRUCTION PHASE

Overall Intensity

Confidence leve

Site access, clearing ¢

preparation for civil works w Seep wetland low | 10| 4 | 1 | 15 30 | 100%| 30 | M | High

involves: x Removal of vegetation leading to exposure of sg

x Vehicular transport and ac{ x Increased likelihood of dust generation due to
to the site; soail;

x Removal of vegetation { x Increased runoff and erosion due to exposed so| CVB wetland 2 .
associated disturbances disturbance, leading to sedimentationpof the frq and 3 Low | 6 2 1 s Sl 144 High
soil; ecosystems;

x Removal of topsoil g x Soil and stormwater contamination from
creation of topsoil stockp hydrocarbons originating from vehicles; and
and o x Proliferation of AIP as a result of disturbances. | cyB wetland 4 towl 41 21 11| 7 14 | 60% | 84 High

x Miscellaneous activities
construction personnel.

x Disturbances of soil leading to increase

proliferation, and in turn to altered freshwater eq

habitat; Seep wetland Low | 10| 4 | 2 | 16 32 | 100%| 32 High
x Altered runoff patterns within the landscape, le

increased erosion and sedimentation of fre

Ground-breaking, excavatio ecosystem habitat; CVB wetland 2 )

foundations and ot x Potential for deteriorated water quality, in 5473 low| 6 | 2| 1|9 18 | 80% | 14,4 High

construction related earthw| increased likelihood of dust generation, turbi

upgradient of / within sedimentation within the freshwater ecosystems

catchment of the freshw| Inthe case of Seep wetland 1:

ecosystems, and particul x Loss of habitat for wetland biota;

within seep wetland 1. x Loss of ecoservice provision associated with the )

portion that will be transformed; CVB wetland 4 Low 4 2 1 7 14 40% 5,6 High
x Alteration of hydrological processes of the dow

(eastern) portion of the seep wetland;
x Increased habitat fragmentation and reduc

ecological connectivity.
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Activity

x Earthworks could be potential sources of sedime

may be transported as runoff into the freg

Potential affected

ecosystems

Freshwater
ecosystem

n
o

Overall Intensity

Spatial scale

Duration

Severity

Consequence

Likelihood

Significance

Risk Rating

Confidence leve

ecosystems; Seepwetland] D |Low| 6 | 1 | 1 | 8 16 | 100%| 16 High
Disturbances of soil leading to potential indirect
to the freshwater ecosystems and increased ¢
Earthworks  involved i runoff from the construction site to the fre
arthworks '?Vﬁve n ecosystems, in turn potentially leading to
conjtrtljctlontho t et malgten freshwater ecosystem habitat; CVB wetland 2
road along the €astern bour Loss of freshwater habitat (in the case of seep E | Low | 4 1 1 6 12 | 100% | 12 High
of the study area, 2 perim 1): and 3
fences and linear infrastrug ; . .
associated with the propd AIte_red run_off patterns, Ie_a(_jlng to !ncreased erd
CWA development sedimentation of the receiving environment; |
' Proliferation of AIPs as a result of disturbances;
Possible contamination of soil and surface wa
r(_esult of concrete works and_r_unof‘ffrom the_cor_w CcVBwetland4 E | Low | 2 1 1] 4 8 40% | 32 High
site, leading to a reduced ability to support biodi
Fragmentation of the freshwater ecosystems as
of the proposed linear infrastructure
Construction activities relate )
the proposed deve|0pmen Seep Wetland D Low 10 4 2 16 32 100% 32 ngh
construction of CWA, indug . :
L ' Potential conveyance of sediment laden stormw 2
buildings, ~ water  treatm] © e e y tems: CVBwetland2 |\ (6| 1| 1|8 16 | 20% | 12,8 High
facilities, WWTW, bio-dige| _ o, oo iaiel €Cosystems, . and 3
stormwa,ter infraétructure Disturbance to vegetation and habitat ecd
installation of servi r;r(iwstllorlud' turb to hvdrological functi
infrastructure (including bulk otential disturbance 10 hydrological Tunclionl cyg wetland4 E |Low | 4 | 2 | 1 | 7 14 | 60% | 84 High
ipeline and substations) in activity of the freshwater ecosystems;
p_p—study area and GN 4167 ZoR Disturbances of soils potentially leading to in
Construction of one of the ferl alien vegetation proliferation, and in turn to
the maintenance road along  habitat and Seepwetland| D |[Low | 4 | 1 | 1 [ 6 12 | 60% | 7,2 High
eastern perimeter of the s Altered runoff patterns, leading to increased erg
area and over the CVB wetl sedimentation of the freshwater ecosystems;
and adjacent to the seep we Compacttljc?nt Ok]; soil ?nd Iosi.olf hab|(tjat as af CVB wetland 3 . _
1 and the water irrigation pip ongoing disturbance from vehicles and equipme Ellow| 4| 1| 11| 6 12 | 60% | 7,2 High

through seep wetland 1

adjacent to CVB wetlands 2 ¢

and 3
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Activity

Potential affected

ecosystems

Freshwater
ecosystem

OPERATIONAL PHASE

n
o

Overall Intensity

Spatial scale

Duration

Severity

Consequence

Likelihood

Significance

Risk Rating

Confidence leve

X Increased risk of pollution of surface water resul
seepage/runoff from impermeable surfaces sug Seepwetland| D | Low| 6 | 4 | 5 | 15 30 | 80% High
runway, access road, passenger parking, 1
Operation of the CV| buildings, fuel stations, etc., potentially affec
development, roads, and int downgradient freshwater ecosystems, lead
service infrastructure (exclu impaired water quality and salination of soils; CVB wetland | E | Low| 4 2 5| 11 22 | 60% | 13,2 High
the stormwater attenuation pg Increased risk of sediment transport in surface ru and 3
but including bulk water pipg  impermeable surfaces into the freshwater eco
sewer and water treatment pl leading to altered water quality, smothering of
bio-digester and fuel stations altered vegetation community composition; and
Increased risk of erosion, leading to further| CvB wetland4 E | Low| 4 | 2 | 5 [ 11 22 | 40% | 8,8 High
topography/geomorphology, in turn resulting in
runoff patterns and formation of preferential flow
Potential pollutants and toxicants entering into
wetland 1 and CVB wetland 3; .
Potential changes to the water retention patter Seepwetland | D | Low| 4 | 3 | 5 | 12 24 | 80% | 19,2 High
. and flows within downgradient wetlands, espeq
g?rz;?:fcr;urgzvitmﬁ thsetc;:lrjn dv; seep wetland 1 and CVB wetland 3; ) )
Potential erosion and sedimentation within tf CVBwetland2 E | Low| 2 | 2 | 5 | 9 18 | 40% | 7.2 High
wetland 1 and CVB wetland 3 as a result of the i
stormwater discharge causing increased scq cvBwetland3 E | Low| 4 | 3 | 5 | 12 24 | 100%| 24 High
velocity.
Operation and maintenance ¢ X Potential eutrophication of water as a result of Seep wetland low| 2 | 1]5] 8 16 | 40% | 64 High
maintenance road and fenced  water draining into the freshwater ecosystems; CVB wetland E | Low!| 2 1 5| 8 16 | 40% | 64 High
Potential fragmentation of the freshwater eco| and 3 '
Monitoring and maintenancy  caused by the property fences; and Seepwetland| D | Low| 2 | 2| 2 | 6 12 | 40% | 48 High
structural integrity of the se Proliferation of AIP species within the fres
ipfrastrqcture and stormwate! ecosystems; o _ CVB wetland Ellowl 212216 12 | a0% | 48 High
linear infrastructure associ Potential loss of indigenous vegetation as a | and 3
with  the proposed C maintenance works; .
development Disturbance to and compaction of soil resulting in CvBwetland4 E | Low | 2 1 2 2 Hor 2 2 High
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$33(1',; +Details, Expertise and Curriculum Vitae of
Specialists
1. (a) (i) Details of the specialist who prepared the report
Rabia Mathakutha MSc Plant Science (University of Pretoria)
Bianca Bleuler MPhil Environmental Management (Stellenbosch University)
Cathrine-Rose De Freitas MSc Geography and Environmental Studies (Stellenbosch University)
Paul da Cruz BA (Hons) (Geography and Environmental Studies) (University of the
Witwatersrand)
Amanda Mileson Postgraduate Diploma (Nature Conservation) (UNISA)
Stephen van Staden MSc (Environmental Management) (University of Johannesburg)

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

Company of Specialist; | FEN Consulting (Pty) Ltd
Name / Contact person:| Stephen van Staden

Postal address: 29 Arterial Road West, Oriel, Bedfordview

Postal code: 2007 Cell: 083 415 2356
Telephone: 011 616 7893 Fax: N/A

E-mail: stephen@sasenvgroup.co.za

Quialifications MSc (Environmental Management) (University of Johannesburg)

Registration / Associatiq Registered Professional Natural Scientist at South African Council for N4
Professions (SACNASP)

Accredited River Health Practitioner by the South African River Health P|
Member of the South African Soil Surveyors Association (SASSO)
Member of the Gauteng Wetland Forum

1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

|, Rabia Mathakutha, declare that -

x | act as the independent specialist in this application;

x | will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

X | declare that there are no circumstances that may compromise my objectivity in performing such
work;

X | have expertise in conducting the specialist report relevant to this application, including knowledge
of the relevant legislation and any guidelines that have relevance to the proposed activity;

x | will comply with the applicable legislation;

I have not, and will not engage in, conflicting interests in the undertaking of the activity;

X | undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report, plan
or document to be prepared by myself for submission to the competent authority;

x All the particulars furnished by me in this form are true and correct.

x

Signature of the Specialist
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1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

|, Bianca Bleuler, declare that -

X
X

X

| act as the independent specialist in this application;

| will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

| declare that there are no circumstances that may compromise my objectivity in performing such
work;

| have expertise in conducting the specialist report relevant to this application, including knowledge
of the relevant legislation and any guidelines that have relevance to the proposed activity;

I will comply with the applicable legislation;

| have not, and will not engage in, conflicting interests in the undertaking of the activity;

| undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report, plan
or document to be prepared by myself for submission to the competent authority;

All the particulars furnished by me in this form are true and correct.

Signature of the Specialist.

1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

|, Cathrine-Rose De Freitas, declare that -

X
X

X

x

| act as the independent specialist in this application;

I will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

| declare that there are no circumstances that may compromise my objectivity in performing such
work;

| have expertise in conducting the specialist report relevant to this application, including knowledge
of the relevant legislation and any guidelines that have relevance to the proposed activity;

I will comply with the applicable legislation;

| have not, and will not engage in, conflicting interests in the undertaking of the activity;

| undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report, plan
or document to be prepared by myself for submission to the competent authority;

All the particulars furnished by me in this form are true and correct
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1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

|, Paul da Cruz, declare that -

x | act as the independent specialist in this application;

x 1 will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

X | declare that there are no circumstances that may compromise my objectivity in performing such
work;

x | have expertise in conducting the specialist report relevant to this application, including knowledge
of the relevant legislation and any guidelines that have relevance to the proposed activity;

x 1 will comply with the applicable legislation;

| have not, and will not engage in, conflicting interests in the undertaking of the activity;

x | undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report, plan
or document to be prepared by myself for submission to the competent authority;

x All the particulars furnished by me in this form are true and correct.

X

Signature of the Specialist.

1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

I, Stephen van Staden, declare that -

X | act as the independent specialist in this application;

x | will perform the work relating to the application in an objective manner, even if this results in
views and findings that are not favourable to the applicant;

x | declare that there are no circumstances that may compromise my objectivity in performing
such work;

X | have expertise in conducting the specialist report relevant to this application, including
knowledge of the relevant legislation and any guidelines that have relevance to the proposed
activity;

x I will comply with the applicable legislation;

| have not, and will not engage in, conflicting interests in the undertaking of the activity;

X | undertake to disclose to the applicant and the competent authority all material information in
my possession that reasonably has or may have the potential of influencing - any decision to
be taken with respect to the application by the competent authority; and - the objectivity of any
report, plan or document to be prepared by myself for submission to the competent authority;

x  All the particulars furnished by me in this form are true and correct.

x

Signature of the Specialist
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1. (b) a declaration that the specialist is independent in a form as may be specified by the
competent authority

I, Amanda Mileson, declare that -

X |l act as the independent specialist in this application;

x I will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

X | declare that there are no circumstances that may compromise my objectivity in performing such
work;

X | have expertise in conducting the specialist report relevant to this application, including knowledge
of the relevant legislation and any guidelines that have relevance to the proposed activity;

x I will comply with the applicable legislation;

| have not, and will not engage in, conflicting interests in the undertaking of the activity;

X | undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report, plan
or document to be prepared by myself for submission to the competent authority;

X  All the particulars furnished by me in this form are true and correct.

x
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SAS ENVIRONMENTAL GROUP OF COMPANIES +
SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF RABIA MATHAKUTHA

PERSONAL DETAILS

Position in Company Field Ecologist
Wetland ecology
Joined SAS Environmental Group of Companies 2020

MEMBERSHIP IN PROFESSIONAL SOCIETIES

Candidate member of the South African Council for Natural Scientific Professions (SACNASP + Reg. No.
120040)

Member of the Western Cape Wetland Forum (WCWF)
South African Association of Botany (SAAB)

EDUCATION

Qualifications

MSc Plant Science (University of Pretoria) 2018
BSc (Hons) Environmental Science (Biogeography) (University of KwaZulu-Natal) 2015
BSc Environmental Science (Life Science stream) (University of KwaZulu-Natal) 2014
Short Courses

Official DWS Section 21 (c) and (i) Water Use Authorisation Course 2018
Basic and Applied Statistics in R 2016

AREAS OF WORK EXPERIENCE
South Africa +Gauteng, Mpumalanga
Africa tLesotho, Mozambique

Freshwater Assessments

Desktop Freshwater Delineation

Freshwater Verification Assessment

Freshwater (wetland / riparian) Delineation and Assessment
Freshwater Eco Service and Status Determination
Rehabilitation Assessment / Planning

Maintenance and Management Plans

Plant Species Plan

X X X X X X X
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SAS ENVIRONMENTAL GROUP OF COMPANIES *
SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF BIANCA BLEULER

PERSONAL DETAILS
Position in Company
Joined SAS Environmental Group of Companies

MEMBERSHIP IN PROFESSIONAL SOCIETIES

September 2024

Junior Field Specialist
2023

Candidate Professional member of the Environmental Assessment Practitioner Association of South Africa (EAPASA)

(EAPASA *Reg No. 2020/913)

EDUCATION
Qualifications

MPhil Environmental Management (Stellenbosch University)
PGD Environmental Management (Stellenbosch University)
BSc Hons Biodiversity and Ecology (Stellenbosch University)
BSc Biodiversity and Ecology (Stellenbosch University)

Short Courses
Tools for Wetland Assessment presented by Prof. F. Ellery and Rhodes University

AREAS OF WORK EXPERIENCE
South Africa AWestern Cape

KEY SPECIALIST DISCIPLINES
Legislative Requirements, Processes and Assessments

X Water Use Applications (Water Use Licence Applications / General Authorisations)
X Environmental and Water Use Audits

X Environmental Control Officer (ECO) work

X

Environmental Management Programme (EMPr) compilation

Freshwater Assessments

x Desktop Freshwater Delineation

x Freshwater (wetland / riparian) Delineation and Assessment
X Freshwater Eco Service and Status Determination

x Rehabilitation Assessment / Planning
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SAS ENVIRONMENTAL GROUP OF COMPANIES =+

SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF CATHRINE-ROSE DE FREITAS

PERSONAL DETAILS

Position in Company Wetland Ecologist
Joined SAS Environmental Group of Companies 2024
AFFILIATIONS

Member of the International Society of Wetland Scientists
Member of the Western Cape Wetlands Forum (WCWF)

EDUCATION
Quialifications
MSc Geography and Environmental Studies (Stellenbosch University) 2022
BSc Hons Environmental Monitoring and Modelling (Unisa) 2020
BSc Environmental Management, majoring in Botany (Unisa) 2017

Short Courses

IAlAsa Introductory EIA report writing course 2020

AREAS OF WORK EXPERIENCE
South Africa +Western Cape, Eastern Cape

KEY SPECIALIST DISCIPLINES
Freshwater Assessments
Desktop Freshwater Delineation
Freshwater Verification Assessment
Freshwater (wetland / riparian) Delineation and Assessment
Freshwater Eco Service and Status Determination
Maintenance and Management Plans
Rehabilitation Assessment / Planning
Plant Species and Landscape Plans

X X X X X X X

GIS Assessments
X  Spatial analysis and geoprocessing
x  Freshwater ecosystem mapping
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SAS ENVIRONMENTAL GROUP OF COMPANIES *
SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF PAUL DA CRUZ
PERSONAL DETAILS

Position in Company Senior Ecologist

Joined SAS Environmental Group of Companies 2022

MEMBERSHIP IN PROFESSIONAL SOCIETIES
Registered Certificated Scientist at South African Council for Natural Scientific Professions (SACNASP)
Registered Environmental Assessment Practitioner (EAP) with the Environmental Assessment Practitioners Association of
South Africa (EAPASA)
Member of the South African Wetland Society (SAWS)

EDUCATION
Qualifications
BA (Hons) (Geography and Environmental Studies) (University of the Witwatersrand) 1998
BA (Geography) (University of the Witwatersrand) 1997

Short Courses

Taxonomy of Wetland Plants (Water Research Commission) 2017
Advanced Grass Identification (Frits van Outshoorn) 2010
Grass ldentification (Frits van Outshoorn), 2009
Soil Form Classification and Wetland Delineation; (TerraSoil Science) 2008

AREAS OF WORK EXPERIENCE
South Africa +All Provinces
Southern Africa t*Lesotho, Botswana

International +United Kingdom (England and Scotland); USA

DEVELOPMENT SECTORS OF EXPERIENCE
Renewable energy (Wind and solar)
Linear developments (energy transmission, telecommunication, pipelines, roads, border infrastructure)
Nature Conservation and Ecotourism Development
Commercial development
Residential development
Environmental and Development Planning and Strategic Assessment
Industrial/chemical; Non-renewable power Generation

NoahkwbhpE
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KEY SPECIALIST DISCIPLINES
Legislative Requirements, Processes and Assessments
EIA / BA Applications
Environmental Authorisation Amendments
EMPr Compilation
Environmental Compliance Monitoring (Environmental Auditing)
Environmental Screening Assessments and Listing Notice 3 Trigger Identification / Mapping
Strategic Environmental Assessments and Environmental Management Frameworks
x EIA / Specialist Study Peer Review

X X X X X X

Freshwater Assessments

Freshwater (wetland / riparian) Delineation and Assessment
Freshwater Eco Service and Status Determination
Rehabilitation Assessment / Planning
Maintenance and Management Plans
Plant Species and Landscape Plans
Freshwater Assessments in support of Environmental Screening Assessments, Precinct Planning & SEA
Wetland Construction (Compliance) Monitoring
iodiversity Assessments

Avifaunal Assessments

Strategic Biodiversity Assessment

Visual Impact Assessment

X Visual Impact Assessments

GIS / Spatial Analysis

X GIS Spatial Analysis and Listing Notice 3 mapping.

x X W x x X X X X X
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SAS ENVIRONMENTAL GROUP OF COMPANIES =+
SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF STEPHEN VAN STADEN
PERSONAL DETAILS

Position in Company Group CEO, Water Resource discipline lead, Managing
member, Ecologist, Aquatic Ecologist

Joined SAS Environmental Group of Companies 2003 (year of establishment)

MEMBERSHIP IN PROFESSIONAL SOCIETIES

Registered Professional Scientist at South African Council for Natural Scientific Professions (SACNASP)
Accredited River Health practitioner by the South African River Health Program (RHP)

Member of the South African Soil Surveyors Association (SASSO) Member of the Gauteng Wetland Forum
Member of the Gauteng Wetland Forum;

Member of International Association of Impact Assessors (IAIA) South Africa;

Member of the Land Rehabilitation Society of South Africa (LaRSSA)

EDUCATION

Qualifications

MSc Environmental Management (University of Johannesburg) 2003
BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001
BSc (Zoology, Geography and Environmental Management) (University of Johannesburg) 2000
Tools for wetland assessment short course Rhodes University 2016
Legal liability training course (Legricon Pty Ltd) 2018
Hazard identification and risk assessment training course (Legricon Pty Ltd) 2013

Short Courses

Certificate + Department of Environmental Science in Legal context of Environmental 2009
Management, Compliance and Enforcement (UNISA)
Introduction to Project Management - Online course by the University of Adelaide 2016

Integrated Water Resource Management, the National Water Act, and Water Use 2017
Authorisations, focusing on WULAs and IWWMPs

AREAS OF WORK EXPERIENCE

South Africa +All Provinces
Southern Africa tLesotho, Botswana, Mozambique, Zimbabwe Zambia
Eastern Africa £Tanzania Mauritius

West Africa +Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leona

Central Africa £Democratic Republic of the Congo
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KEY SPECIALIST DISCIPLINES

Biodiversity Assessments

X

X

X

X

X

Floral Assessments

Biodiversity Actions Plan (BAP)

Biodiversity Management Plan (BMP)

Alien and Invasive Control Plan (AICP)
Ecological Scan

Terrestrial Monitoring

Protected Tree and Floral Marking and Reporting
Biodiversity Offset Plan

Freshwater Assessments

X

X

X

X

X

Desktop Freshwater Delineation

Freshwater Verification Assessment

Freshwater (wetland / riparian) Delineation and Assessment

Freshwater Eco Service and Status Determination
Rehabilitation Assessment / Planning
Maintenance and Management Plans

Plant species and Landscape Plan

Freshwater Offset Plan

Hydropedological Assessment

Pit Closure Analysis

Aquatic Ecological Assessment and Water Quality Studies

X

X

X

X

X

Habitat Assessment Indices (IHAS, HRC, IHIA & RHAM)
Aquatic Macro-Invertebrates (SASS5 & MIRAI)

Fish Assemblage Integrity Index (FRAI)

Fish Health Assessments

Riparian Vegetation Integrity (VEGRAI)

Toxicological Analysis

Water quality Monitoring

Screening Test

Riverine Rehabilitation Plans

Soil and Land Capability Assessment

X

X

X

Soil and Land Capability Assessment
Soil Monitoring

Soil Mapping

Visual Impact Assessment

X

X

X

X

Visual Baseline and Impact Assessments
Visual Impact Peer Review Assessments
View Shed Analyses

Visual Modelling

Legislative Requirements, Processes and Assessments

x Water Use Applications (Water Use Licence Applications / General Authorisations)

X

x Freshwater Resource Management and Monitoring as part of EMPR and WUL conditions

Environmental and Water Use Audits
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SAS ENVIRONMENTAL GROUP OF COMPANIES =
SPECIALIST CONSULTANT INFORMATION
CURRICULUM VITAE OF AMANDA MILESON
PERSONAL DETAILS
Position in Company Senior Ecologist: Wetland Ecology

Joined SAS Environmental Group of Companies 2013

MEMBERSHIP IN PROFESSIONAL SOCIETIES
Member of the South African Wetland Society (SAWS)
Member of the International Society of Wetland Scientists

Member of the Gauteng, Western Cape and Northern Cape Wetland Forums

EDUCATION

Qualifications

N. Dip Nature Conservation (UNISA) 2017
Advanced Diploma Nature Conservation (UNISA) 2020
Postgraduate Diploma Nature Conservation (UNISA) 2023
Short Courses

Wetland Management: Introduction and Delineation (University of the Free State) 2018
Tools for Wetland Assessment (Rhodes University) 2017
Wetland Rehabilitation (University of the Free State) 2015

AREAS OF WORK EXPERIENCE
South Africa t+Gauteng, Mpumalanga, Free State, North West, Limpopo, Northern Cape, Eastern Cape

Africa +*Zimbabwe, Zambia

KEY SPECIALIST DISCIPLINES

Freshwater Assessments

Desktop Watercourse Delineation

Watercourse Verification Assessment
Watercourse (wetland / riparian) Delineation and Assessment
Watercourse EcoService and Status Determination
Watercourse Rehabilitation Assessment / Planning
Watercourse Maintenance and Management Plans
Watercourse Plant Species Plans

Watercourse Offset Plans

Biodiversity Assessments

x Biodiversity Ecological Assessments

x Biodiversity Offset Plans

X X X X X X X X
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