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6.9.4 Freshwater ecosystems and biota (combined)

Figure 37: Integrated sensitivity and threat status map for freshwater ecosystems and biota in the gas pipeline phase 8 corridor.
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6.10 Inland Corridor
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Figure 38: River threat status and sensitivity calculated for sub-quaternary catchments in the gas pipeline inland corridor using PES, El and ES data from DWS (2014).
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6.10.2 Wetlands
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Figure 39: Wetland threat status and sensitivity calculated in relation to areas of sub-quaternary catchments in the gas pipeline inland corridor
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6.10.3 Freshwater biota (fauna and flora)
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Figure 40: Threat and sensitivity status calculated for different freshwater taxonomic groups (flora and fauna) in the gas
pipeline inland corridor in relation to sub-quaternary catchments
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6.10.4 Freshwater ecosystems and biota (combined)
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Figure 41: Integrated sensitivity and threat status map for freshwater ecosystems and biota in the gas pipeline inland corridor.
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7 KEY POTENTIAL IMPACTS AND MITIGATION

The impacts associated with gas pipeline development range from those that are direct (e.g. excavation of
trenches for pipelines and maintenance of vegetation within pipeline servitudes) to those that are more
subtle (indirect) and which occur over longer timeframes (e.g. vegetation compositional changes from
continued servitude maintenance, habitat fragmentation, and alien plant infestation). The majority of the
impacts identified in this assessment are relevant to the scope of the present study, and have been
contextualised here in relation to the following activities and their associated impacts to aquatic
ecosystems and biota.

e Developing access roads - Development of new access roads to enable construction, as well as
ongoing maintenance during the operational phase may result in the following impacts:

o Direct loss of riparian and wetland vegetation (and associated buffers), including
potentially sensitive/important freshwater ecosystems and/or habitat supporting species
of conservation concern;

o Fragmentation of freshwater ecosystems and flow patterns, resulting in an indirect loss of
ecological patterns and processes such as species movement and dispersal, habitat
connectivity, increased edge effects and disturbance, establishment of invasive alien
vegetation, etc.;

o Stormwater runoff resulting in increased flows within receiving aquatic environments,
particularly in relation to runoff discharge points, which in turn has a number of indirect
issues such as bank erosion and collapse, scouring and channel incision, headcut erosion,
desiccation of wetland/riparian soils and vegetation, increased turbidity, sedimentation
and smothering of benthos. The combined effects will negatively affect the ecological
integrity and ability of the freshwater ecosystems to function properly;

o Waste pollution and contamination of aquatic environments from foreign materials (e.g.
fuels/hydrocarbons, cement, and building materials) being dumped and/or carried into
aquatic environments;

o Compaction of soils and creation of preferential flow paths with and adjacent to wetland
and river habitats; and

o Direct loss (i.e. fatality) of flora and fauna (including Threatened or other species of
conservation concern) that inhabit wetland/river ecosystems and adjacent buffer/fringe
habitats, including accidental road kills caused by increased traffic on both existing and
new roads.

e Vegetation clearing and grading - The stripping/removal of vegetation and topsoil to prepare the
right of way (ROW) for pipeline construction will result in similar impacts to the development of
access roads (as above), but will differ in terms of extent, duration and intensity. Typical ROWs are
between 30 to 50 metres wide, translating to roughly one hectare for every 200 to 300 metres of
pipeline constructed. Thus, the total area of wetland and riparian vegetation that is removed will
be based on the total length of pipeline that passes through these freshwater ecosystems and
their associated buffer habitats.

e Trenching and excavation - Trenches to bury pipelines will also need to be excavated during the
pipeline construction process. This will also include excavations for pigging stations, which will be
positioned every 250 to 500 km (based on new technology). Trenching and excavations have the
potential to cause direct mortality of fauna that inhabit freshwater and fringe habitats, in particular
fossorial fauna (i.e. animals adapted to living underground), but also small fauna that are moving
across the excavation path that then fall into trenches or excavation where they become trapped
and eventually die.

e Rehabilitation and maintenance - Gas pipeline servitudes for accessing the pipeline and pigging
stations will require ongoing vegetation management and clearing to maintain a strip of
grass/herbaceous vegetation, with trees/shrubs removed in most cases.
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In addition to the main activities and key impacts resulting from gas pipeline development and operation,
other more specific impacts that may occur as a result include:

e Habitat fragmentation - one of the more concerning issues of linear developments such as gas
pipelines, and the associated servitudes for ongoing maintenance, is the fragmentation of
freshwater habitat and associated buffers, especially where areas are permanently impacted (e.g.
through roads and pigging stations). This presents a potential serious issue particularly to
freshwater fauna, and leads to populations becoming more isolated, resulting in a reduction of
inter-population connectivity and compromised genetic viability. For example, inappropriately
designed and constructed river crossings could prevent fish from moving/migrating freely within a
river system. Habitat fragmentation also has the potential to exacerbate impacts to freshwater
ecosystems, such as through altering micro-climatic conditions (e.g. fire, wind, desiccation, etc.).
These alterations in turn affect the perimeter of wetland and riparian habitats resulting in edge
effects and development of transitional habitats. This presents a favourable situation for invasive
alien plants (IAPs) to establish, with knock-on effects for freshwater ecosystem and associated
fauna and flora (as discussed in the following point).

e Habitat alteration and knock-on effects caused by IAPs - IAPs that already occur in an area are
likely to invade newly disturbed areas, by gradual (or even rapid) encroachment into disturbed
areas (e.g. ROWs, temporary construction camps, borrow pits, vehicle parking, pipeline stockpiles,
etc.), transitional habitats, as well as areas along access roads. The spread of existing, and the
introduction of new, problem plant species may be facilitated by movement of people and
construction vehicles. IAP infestation within freshwater ecosystems will further degrade habitats
and habitat availability for associated biota. Secondary impacts (caused by IAPs) include, but are
not limited to:

o Competition with native plant species, especially when considering the severity of
allelopathic influences caused by certain IAP (e.g. Acacia mearnsii);

o Shading of banks and instream habitats, which in turn impacts on water temperatures and
freshwater fauna and flora that are intolerant;

o Shift in allochthonous and autochthonous organic compounds within wetland and river
ecosystems;

o Bank instability, erosion and collapse, with exacerbated deposition of sediments and
debris; and

o In more severe cases, reduced water availability due to excessive water consumption from
most IAPs (in particular, deep-rooted tree species such as Eucalyptus spp.).

e Mortality of fauna - Earthworks and excavations would mainly affect fossorial fauna (i.e. animal
adapted to living underground), as well as small, less-mobile fauna (e.g. amphibians, as well as
freshwater obligate reptiles and shrews/rodents). Mortality of fauna from accidental collisions due
to the movement of vehicles/machinery across the site would also be an issue for smaller, less
mobile species of fauna. In addition there is the risk of fauna falling into and getting trapped
within trenches and excavations, which may lead to further mortality cases. Lastly, illegal
hunting/poaching could also present a significant impact during the construction phase whereby
certain personnel/contractors engage in such activities.

e Disturbance of fauna - Certain fauna are more susceptible to impacts from increased noise,
vibrations, dust and/or artificial lighting. Artificial lighting in and around construction camps and
pipeline stockpiles may for example have a significant impact on normal life cycles of adult forms
of aquatic macro-invertebrates, as well as increased mortality rate. Noise impacts will affect noise-
sensitive mammals, particularly larger mammals such as Otter species and Servals. Noise and
light impacts ultimately result in the displacement of fauna away from the noise impact area, but is
expected to be temporary, and restricted to the construction phase.

e Water quality impacts — One of the main impacts that result from construction activities within
and/or adjacent to rivers and wetlands is the increase in suspended solids and deposition of
sediments causing habitat destruction due to sediment ‘smothering’, which in turn affects
composition, feeding, reproduction, and wellbeing of aquatic biota. Other impacts that may also
occur include accidental spills and vehicle leakages (e.g. fuels, oils, cement, etc.) that result in
contamination of aquatic environments.
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Overall, in this study impacts are characterised at the broadest scale in relation to the corridors as a means
to identify preferred routings that will have the least possible impact on freshwater ecosystems and/or
associated biota. Nevertheless, an inadequately positioned pipeline alignment through a particular corridor
could potentially impact areas with severe consequences for freshwater biodiversity. Taking this into
consideration, it is thus important to acknowledge impacts at a finer scale (i.e. sub-quaternary catchment)
in order to identify preferred alignments/positions of gas pipelines within the proposed corridors. Lastly,
data within the catchments at a site specific/habitat scale have been interrogated to guide the finer
alignment of infrastructure, as well as inform the specialist assessments required and the mitigation
measures.

Table 8 provides detail in terms of key impacts and possible effects on freshwater ecosystems and
associated fauna and flora that are linked to gas pipeline phases and development activities. Mitigation
measures are included to ensure that impacts are avoided where necessary and/or minimised in terms of
mitigation hierarchy.
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Table 8: Key potential impacts to freshwater ecosystems and associated fauna and flora by gas pipeline development, and their mitigation.

Project Phase

Activity

Key Impact

Possible Effect

Mitigation

Design phase

Placement of gas pipelines and
pigging stations within ROWs,
as well as construction camps,
pipeline stockpiles, and access
roads within or close to
wetlands or rivers (including
associated buffer habitat)

Removal of wetland and

Loss of freshwater habitat | riparian vegetation, instream | Gas pipeline routing to avoid catchments with a very high sensitivity
through clearing/ infilling of | habitat, as well as adjacent | as far as possible, and try to avoid catchments with a medium to
wetlands and rivers and | terrestrial buffer habitat, which | high sensitivity. However, where this is unavoidable, placement of
associated buffer  habitat, | could result in a loss of | pipeline infrastructure within these catchments (as well as
potentially including | ecological functions and | catchments with a low sensitivity) should avoid freshwater
threatened/ sensitive | processes, freshwater biota | ecosystems and associated buffers, which should be determined
ecosystems. (i.e. fauna and flora), and | during route screening, validation and walk-throughs.
valuable ecosystem services.
As far as possible, existing road networks should be used. Where
this is not possible, avoid and/or minimise road crossings through
wetlands and rivers as far as possible. Where this is not possible,
- ensure that crossings are designed to minimise impacts, as well as
Loss of ecosystem resilience - . .
. . ) ) to ensure connectivity and avoid fragmentation of ecosystems,
Fragmentation of aquatic | and integrity through the ) . ) .
> . . o . especially where systems are linked to a river channel. Designs to
habitat (mostly as a result of | disruption of biodiversity . . . . . .
; consider use of riprap, gabion mattresses, with pipe crossings or
road construction) patterns and processes (e.g.
) ) ) culverts.
fish movement/ migration)
As far as possible ensure access roads are linked to existing river
crossings (e.g. bridges) to minimise disturbance from additional
crossings.
As far as possible, existing road networks should be used. Where
Flow changes result in | this is not possible, avoid and/or minimise road crossings through
Hydrological alteration largely | degradation of the ecological | wetlands and rivers as far as possible. Minimise the number of
through interrupted surface | functioning of aquatic | watercourse crossings for access roads. Ensure adequate
and/or subsurface water flows, | ecosystems that rely on a | watercourse crossings (i.e. culverts of the correct specification) are

as well as the concentration of

water flows due to

roads

traversing wetlands or rivers.

specific hydrological regime to
maintain their integrity. This
also leads to geomorphologic
impacts within systems.

designed where roads traverse these areas so that the
concentration of flow (particularly during high flow conditions) is
minimised as far as possible.

Erosion caused by

loss of

Alterations in moisture

Avoid clearing of sensitive indigenous vegetation as far as possible.
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Project Phase Activity Key Impact Possible Effect Mitigation
vegetation cover through site | availability and soil structure | Bank stabilisation measures (gabions, eco logs, geofabric, sediment
clearing and consequent | can promote the invasion of | fences) are required when wetland or watercourse banks steeper
sedimentation of aquatic | weedy and/or alien species at | than 1:5 are denuded during construction. Appropriate rehabilitation
ecosystems. Erosion is | the expense of more natural | procedures/measures should be planned.
particularly a high risk in steep | vegetation and thus a loss of
systems, and in drainage lines | habitat integrity and/or
that lack channel features and | biodiversity. Loss of vegetation
are naturally adapted to lower | altogether can lead to erosion
energy runoff with dispersed | and increased sedimentation
surface  flows (such as | and therefore loss or
unchannelled valley-bottom | degradation of
wetlands). riverine/wetland habitats
Construction All wetlands and watercourses should generally be treated as “no-
phase go0” areas (as far as possible) and appropriately demarcated as such.

Establishment of ROWs and
construction of gas pipelines
and pigging stations (including
trenching/ excavations), as
well as camps, pipeline
stockpiles, and access roads
within or close to wetlands or
rivers (including associated
buffer habitat)

Physical destruction or damage
of freshwater ecosystems and
adjacent fringe habitats by
workers and machinery
operating within or in close
proximity to wetlands or
drainage lines, and through the
establishment of construction
camps or temporary laydown
areas within or in close
proximity to wetlands or
watercourses.

Loss of ecosystem services
provided by these habitats, as
well as mortality of fauna and
flora directly through clearing
and trenching/ excavation, as
well as indirectly through
poaching/hunting.

No vehicles, machinery, personnel, construction materials, cement,
fuel, oil or waste should be allowed into these areas without the
express permission of and supervision by an on-site Environmental
Control Officer (ECO).

Construction camps, toilets, temporary laydown areas should be
located outside of the recommended buffer areas around wetlands
and watercourses and should be rehabilitated following
construction.

Ensure that a WUL is undertaken where developments will occur
within 500 metres of a wetland or 100 metres from a river to
authorise certain activities as per Section 21 of the National Water
Act (Act No. 36 of 1998).

Trenches/excavations should be backfilled and rehabilitated
immediately after the pipes/pigging stations have been installed,
and should be done concurrently as the pipeline construction
process progresses along the ROW. Trenches/excavations that are
open should be inspected daily by an ECO and plans put in place to
rescue any vertebrate fauna that have become trapped within a

WETLANDS AND RIVERS SPECIALIST REPORT

Page 89




