Please note:

The National Department of Environmental Affairs requested the EAP to review the impact
assessment methodology used in the Revised Draft Environmental Impact Report (Version
1), so as to simplify the criteria for assessment of significance and identification of a preferred
site. In response, an approach has been developed that identifies and describes key
decision-making issues contained in the individual specialist studies. These decision-making
issues apply to both the acceptability of the proposed Nuclear Power Station as well as to the
preferred site. Please refer to Chapter 10 for the revised impact assessment approach.

Readers are advised that this Chapter “Chapter 10 Annexure” contains the detailed impact
assessment as per the actual specialist studies (where appropriate). It should again be
noted that an interpretation of the actual consequences of these impacts to the receiving
environment is shown in Chapter 10 of the Main report of this EIR.

It should be further noted that the impact assessment criteria remains as follows:

Criteria Rating Scales Notes
Positive This is an evaluation of the type of effect the construction,
Nature Negative operation and management of the proposed NPS
Neutral development would have on the affected environment.
Low Site-specific, affects only the development footprint
Local (limited to the site and its immediate surroundings,
Extent Medium including the surrounding towns and settlements within a
10 km radius);
High Regional (beyond a 10 km radius) to national
Low 0-3 years
Duration Medium 4-8 years
High 9 years to permanent
Where the impact affects the environment in such a way
Low that natural, cultural and social functions and processes

are minimally affected
Where the affected environment is altered but natural,
cultural and social functions and processes continue albeit

Medium ) o ) : ”
Intensity in a modified way; and valued, /mportant, senglt/ve or
vulnerable systems or communities are negatively affected
Where natural, cultural or social functions and processes
are altered to the extent that the natural process will
High temporarily or permanently cease; and valued, important,
sensitive or vulnerable systems or communities are
substantially affected.
Low No irreplaceable resources will be impacted.
Potential for Vedi Resources that will be impacted can be replaced, with
; edium
impact on effort.
irreplaceable , , , , )
resources High There is a high potential that irreplaceable resources will
be lost.
Consequence Low A combination of any of the following
(a combination of » Intensity, duration, extent and impact on irreplaceable
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extent, duration, resources are all rated low

intensity and the » Intensity is low and up to two of the other criteria are
potential for rated medium
impact on * Intensity is medium and all three other criteria are
irreplaceable rated low
resources). . ity i '

) Medium Intensity is medium and at least two of the other

criteria are rated medium

* Intensity and impact on irreplaceable resources are
rated high, with any combination of extent and

High duration

 Intensity is rated high, with all of the other criteria
being rated medium or higher.

It is highly unlikely or less than 50 % likely that an impact

Low .
” will occur.
Probability (the . 5 : : :
likelihood of the Medium g ég ub;ez‘ween 50 and 74 % certain that the impact will
IR Hiah It is more than 75 % certain that the impact will occur or it
9 is definite that the impact will occur.
L * Low consequence and low probability
ow ; .
o » Low consequence and medium probability
Significance «  Low consequence and high probabilit
Il impacts Low to medium , q gn p y. .
(a ) *  Medium consequence and low probability
including - - =
] e Medium consequence and medium probability
e Medi Medi d high probabilit
cumulative edium . edium consequence and high probability
impacts) *  High consequence and low probability
Medium to high e High consequence and medium probability
High *  High consequence and high probability
* Nature

This is an evaluation of the type of effect the construction, commissioning and
operational activities associated with the proposed Nuclear Power Station (NPS) would
have on the affected environment. Will the impact (change) in the environment be
positive, negative or neutral? This description must include what will be affected and
the manner in which the effect will transpire. It is important to describe the impact (the
change in the environment), and not the source of the impact.

 Extent or scale

This refers to the spatial scale at which the impact will occur. Extent of the impact is
described as: low (site-specific - affecting only the footprint of the development),
medium (limited to the site and its immediate surroundings and closest towns) and
high (regional and national). Extent or scale refers to the actual physical footprint of the
impact, not to the spatial significance. It is acknowledged that some impacts, even
though they may be of small extent, are of very high importance, e.g. impacts on
species of very restricted range. In order to avoid “double counting specialists have
been requested to indicate spatial significance under “intensity” or “impact on
irreplaceable resources” but not under “extent” as well.

* Duration

The lifespan of the impact is indicated as low (short-term - 0-3 years, typically impacts
that are quickly reversible), medium-term (4 — 8 years, reversible over time) and high
(long-term, 9 years to permanent, and continue for the operational life span of the
power station).
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* Intensity or severity

This is a relative evaluation within the context of all the activities and the other impacts
within the framework of the project. Does the activity destroy the impacted
environment, alter its functioning, or render it slightly altered? The specialist studies
must attempt to quantify the magnitude of the impacts and outline the rationale used.

* Impact on irreplaceable resources

This refers to the potential for an environmental resource to be replaced, should it be
impacted. A resource could possibly be replaced by natural processes (e.g. by natural
colonisation from surrounding areas), through artificial means (e.g. by reseeding
disturbed areas or replanting rescued species) or by providing a substitute resource, in
certain cases. In natural systems, providing substitute resources is usually not
possible, but in social systems substitutes are often possible (e.g. by constructing new
social facilities for those that are lost). Should it not be possible to replace a resource,
the resource is essentially irreplaceable e.g. red data species that are restricted to a
particular site or habitat of very limited extent.

» Consequence
The consequence of the potential impacts is a summation of above criteria, namely the
extent, duration, intensity and impact on irreplaceable resources.

* Probability of occurrence

The probability of the impact actually occurring based on professional experience of
the specialist with environments of a similar nature to the site and/or with similar
projects. Probability is described as low (improbable), medium (distinct possibility), and
high (most likely). It is important to distinguish between probability of the impact
occurring and probability that the activity causing a potential impact will occur.
Probability is defined as the probability of the impact occurring, not as the probability of
the activities that may result in the impact. The fact that an activity will occur does not
necessarily imply that an impact will occur. For instance, the fact that a road will be
built does not necessarily imply that it will impact on a wetland. If the road is properly
routed to avoid the wetland, the impact may not occur at all, or the probability of the
impact will be low, even though it is certain that the activity will occur. We have found
that many specialists confuse the probability of the impact with the probability of the
cause of the impact.

* Significance

Impact significance is defined to be a combination of the consequence (as described
below) and probability of the impact occurring. The relationship between consequence
and probability highlights that the risk (or impact significance) must be evaluated in
terms of the seriousness (consequence) of the impact, weighted by the probability of
the impact actually occurring. The following analogy provides an illustration of the
relationship between consequence and probability. The use of a vehicle may result in
an accident (an impact) with multiple fatalities, not only for the driver of the vehicle, but
also for passengers and other road users. There are certain mitigation measures (e.g.
the use of seatbelts, adhering to speed limits, airbags, anti-lock braking, etc.) that may
reduce the consequence or probability or both. The probability of the impact is low
enough that millions of vehicle users are prepared to accept the risk of driving a
vehicle on a daily basis. Similarly, the consequence of an aircraft crashing is very high,
but the risk is low enough that thousands of passengers happily accept this risk to
travel by air on a daily basis.
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In simple terms, if the consequence and probability of an impact is high, then the
impact will have a high significance. The significance determines whether mitigation
measures need to be identified and implemented and whether the impact is important
for decision-making.

 Degree of confidence in predictions

Specialists were required to provide an indication of the degree of confidence (low,
medium or high) that there is in the predictions made for each impact, based on the
available information and their level of knowledge and expertise. Degree of confidence
is not taken into account in the determination of consequence or probability.

 Mitigation measures

Mitigation measures are designed to reduce the consequence or probability of an
impact, or to reduce both consequence and probability. The significance of impacts
has been assessed both with mitigation and without mitigation.
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1 CHAPTER 10 ANNEXURE: ANALYSIS OF IMPACTS IDENTIFI ED
IN SPECIALIST STUDIES

Nuclear-1 EIA 2 Version 2.0 / August 2015
Revised Draft Environmental Impact Report Version 2



FACTORS INFLUENCING THE SUITABILITY OF THE SITESFOR A
NUCLEAR POWER STATION

1.1  Geotechnical suitability of the sites

The geotechnical assessment (Appendix E5) assesses the suitability of the soil and
geological conditions for the construction of structures. The geotechnical assessment was
based on a desk study of historical information as well as on extensive data gathered through
intrusive field investigations.

1.1.1  Specialist findings

Duynefontein

The key findings of the geotechnical investigation at Duynefontein are as follows:

The site soil profile differs from Thyspunt and Bantamsklip in that it is almost
homogeneously 20 m thick everywhere on the site;

The geotechnical properties of these soils are relatively consistent across the site;

The groundwater table is elevated on this site and occurs between 4 and 10 m below
natural ground level;

The soils have no cohesion and when saturated, and will require innovative slope
stabilisation techniques for any proposed excavations;

The overburden sands are underlain by Malmesbury rocks consisting of a succession of
greywacke, hornfels, mudstone, siltstone and shale, all of varying competence; and

The greywacke and hornfels are more competent than the mudstone, siltstone and shale,
which are all more prone to weathering.

Bantamsklip

The key findings of the geotechnical investigation at Bantamsklip are as follows:

The site soil profile varies less in thickness than the Thyspunt site as one moves inland,
ranging from 0 m thick (at the sea) to almost 20 m thick within the dune area;

The geotechnical properties of these soils are consistent across the site and significant
calcretised zones are encountered;

The groundwater table is situated just above the bedrock;

The soils have no cohesion and when saturated, will require innovative slope stabilisation
techniques for any proposed excavations, but the presence of calcrete will provide some
assistance in this regard,;

The bedrock is dominated by quartzitic sandstones of the Peninsula Formation; and
These quartzitic sandstones are highly jointed, but competent and present a more
competent wave cut platform than at Thyspunt.

Thyspunt

The key findings of the geotechnical investigation at Thyspunt are as follows:

The site soil profile varies considerably in thickness as one moves inland, ranging from 0
m thick (at the sea) to almost 60 m thick within the dune area;

The geotechnical properties of these soils are consistent across the site and random
calcrete zones are encountered,;

An intergranular aquifer exists at the site, the groundwater table daylights at the sea and
there is a variance in depth to the groundwater table in the dune area;
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*  The soils have no cohesion and when saturated, will require innovative slope stabilisation
techniques for any proposed excavations;

e Two dominant geological formations are encountered under the soils, namely the
Skurweberg and Goudini Formations;

»  The Skurweberg Formation is located nearer the sea and the Goudini Formation more
inland;

»  The quartzitic sandstone Skurweberg Formation is marginally more competent (harder
and more resistant to erosion) than the carbonaceous sandstone Goudini Formation; and

*  An historical erosion depression containing cobbles exists in the Goudini Formation and
this cobble layer influences groundwater flow direction in a South Easterly direction.

1.1.2 lIdentified Impact and mitigation measures for all three sites

Slope failure resulting in safety risks and environmental damage

Excavations at the sites may be subjected to static (hormal gravitational) and dynamic

(earthquake) loading at any stage within their development. Without due care taken in the

design of excavations, dewatering systems and lateral support systems, cut slopes will carry a

high risk of failure in an environment where groundwater is encounteredl. The extent of the

impacts lie within the consequences of failure and the following scenarios are noted:

. Failure of cut slopes in excavations under static conditions (e.g. failure of a slope due to
inadequate shear strength particularly below the water table) introduces unacceptable
risks to construction personnel whose lives will be at risk.

e Should dynamic loading (earthquakes) trigger liquefaction failure of soil slopes, the
resultant damages could be greater as this mode of failure is typically characterised by
displacement of larger volumes of saturated soil material, capable of travelling greater
distances. The consequences of failure could be catastrophic to safety, the project and to
a lesser extent to the environment.

There are no cumulative impacts related to slope stability as, irrespective of the number of
nuclear installations being constructed in parallel, slope stability integrity is linked to the
thickness of overburden at the sites (and the depth/height of resulting excavations).

Proposed mitigation measures

Slope stability will be enhanced by dewatering prior to excavation and by maintaining flatter
slope angles. In areas where overburden thickness is less (say 20 m or less), lateral support
systems can be optimally designed to maximise slope angles and minimise excavation
volumes.

The recommended mitigation measures for each of the sites are:

Duynefontein
To explore the feasibility of lateral support systems to retain approximately 20 m of overburden
and minimise excavation volumes, all within an effectively dewatered site;

Thyspunt

To place that part of the site to be founded on bedrock as close as possible to the sea and
minimise the excavation volumes and slope stability risks by siting in areas of less overburden
thickness. Once again, this must be done within an effectively dewatered site. It must be noted
that from a biophysical and point of view, the development should be set back from the coast
at least 200m, especially on Thyspunt’s western shoreline. However, this would still mean that
the power station would avoid areas of heavy overburden further inland.

Bantamsklip
To place the site near the sea and minimise the excavation volumes and slope stability risks
by siting in areas of less overburden. This must be done within an effectively dewatered site.
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Excessive site disturbance resulting in environmental damage

In areas where thick, saturated soil horizons need to be removed to reach bedrock, there is a
high probability that soil slopes will need to be cut back to flat angles (in the region of 20°) to
ensure their integrity. This will result in excavations significantly larger in surface extent than
the proposed development footprint. Associated with this will be an increase in excavated
volume.

Site disturbance

The mitigation measures proposed for slope stability integrity are mirrored for site disturbance
as the aims are to minimize slope height (excavation depth), thus minimising excavation
volumes and disturbed area. At Thyspunt and Bantamsklip, site disturbance will be reduced
should the site be located within the thinner overburden areas at the sea. Placing the
proposed plant footprint in areas with less overburden will have a marked effect on reducing
impacts. This is not possible at the Duynefontein site as overburden material is
homogeneously thick across the site.

General mitigation measure
It is imperative that dewatering efficiency is monitored at all times to ensure excavated slope
integrity. No other monitoring requirements are necessary.

Conclusion

The potential impacts related to slope stability imposing safety risks without mitigation
measures have low significance and consequences at all of the sites, as slope stability design
techniques will be employed to deal with these issues. Standard slope stabilisation
techniques in sands will almost certainly mean that excavated slopes will need to be battered
back to flat angles (i.e. cut back to acute angles in the range of 20°) to limit the potential for
slope failure. This leads to the overriding impact (resulting from flat slope angles) of larger
volume excavations being required, leading to larger excavation footprint disturbances and a
need for disposal of greater volumes of spoail.

The impacts (without mitigation) are of low significance at all three alternative sites since the
proposed position of the power station is close to the sea (200m from the high water mark)
and would avoid areas of thick overburden further inland. With mitigation, which essentially
involves locating the excavations near the sea at Bantamsklip and Thyspunt, the significance
of associated impacts continues to be low at all sites.
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Table 1-1: Geotechnical suitability at all three al

ternative sites
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1.2 Seismic suitability of the sites

The seismic specialist study is contained in Append ix E4.

Stress release in the earth’s crust causes movement along faults at surface or at depth,
resulting in earthquakes with noticeable to severe ground movement especially in
unconsolidated media. Seismic shockwaves and aftershocks are transmitted with velocities
and amplitudes dependent on the rock media through which they travel. The design of a
nuclear facility has to be able to survive a “design basis” seismic event, which is determined
by the characteristics of the site. It is possible to engineer a design capable of meeting the
seismic criteria (generally accepted internationally to be in the order of 0.3 g Peak Ground
Acceleration [PGA] for intra-plate sites similar to South Africa) and therefore the safety
requirements. There is no physical upper limit for the seismic design of a nuclear power
stations, but increasing the specification to seismic criteria above 0.3 g increases both cost
and time required for design of the power station™.

The assessment of potential environmental impacts related to the seismic risk associated with
a nuclear power station is significantly interrelated to other areas of impact assessment,
particularly geology and geotechnical factors. Hence, much of the work involved in the
characterisation of the seismic hazard at a particular site is involved with the identification of
seismic sources, characterisation of their activity, development of attenuation of ground motion
between the source and the power station site, and the site response below the Nuclear
Island.

The seismic hazard assessment provides an evaluation of ground-motion vibratory hazard as
well as of the hazard for deformation at or near the surface, in order to determine the suitability
of the three alternative sites as nuclear power sites, based on the work carried out to date.
Further studies have been identified and are being performed, in order to permit adequate
engineering solutions to geologic and seismic effects at the sites.

Specialist findings

Duynefontein

The recent geo-scientific surveys served to largely confirm the position of known faults, and
delineate some new features within the Site Region area, Site Vicinity area or the Site Area,
some of which should now be added to the fault database.

A prime objective of the surveys around Duynefontein was to find evidence of a fault that
could have been responsible for the 4 December 1809 event. Several candidates have been
identified in the offshore, but the onshore extension of these structures remains uncertain. The
multibeam echo-sounder surveys resulted in a more accurate position for the fault scarp
known to have been located by Dames and Moore (1976) about 8 km from Duynefontein. A
number of additional fault features that should be included in sensitivity analyses for the SHA
have been identified. To date none of the identified structures could be demonstrated as being
“capable” (i.e. there will be no further movement in the fault).

Based on the current state of knowledge, there are no disqualifiers that preclude a Nuclear
Power Station at the Duynefontein site.

! The KNPS aseismic bearings are understood to have added 10% to the civil construction cost of the plant and the extra
design and analysis required for such a system could increase the overall project schedule by some 24-36 months (pers. comm.
Dave Nicholls, Nuclear Engineer Eskom).
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It is noted that the Duynefontein site has the highest seismic hazard (0.3 g). Despite this, the
site is suitable for the development of a nuclear power station. This is evidenced by the
construction of KNPS, where a standard export power plant, having a seismic design basis of
0.2 g, was modified through the introduction of a-seismic bearings below the Nuclear Island.
The National Nuclear Regulator at the time further qualified the KNPS to a seismic design
basis of 0.36 g.

Bantamsklip

The existing geo-scientific surveys served largely to confirm the position of several known
faults, and delineate some new features within the Site Region area, Site Vicinity area or the
Site Area, some of which should now be added to the fault database.

The results of the surveys confirmed most of the positions of the major faults and added a
better understanding of the exact position of some, e.g. the Groenkloof Fault. It was concluded
from extensive ground follow-up work that the “Blomerus Fault” does not exist, and that this
feature represents a Pliocene-age 50 m palaeo-shoreline. Evidence for the north-westward
continuation for the Celt Bay Fault was difficult to interpret due to possibly little lithological
contrast. The Bantamsklip site is situated approximately 4.5 km away and midway between
the Groenkloof and Elim Faults. No evidence could be found that indicates fault activity since
the Late Cretaceous, but new information may be discovered if detailed investigations on the
relationships between these faults and the Miocene-Quaternary sediments of this area should
be undertaken.

The results of the multibeam and side-scan sonar surveys were very efficient in pointing out
underwater fractures in the basement and Table Mountain Group rocks on the Bantamsklip
promontory. To date, no evidence of prehistoric strong ground motion could be found in this
area, which presently displays very subdued seismicity, but this will be confirmed by future on-
land palaeoseismic investigations.

The current hazard at this site is a PGA of 0.23g. Based on the data available at this stage of
the geo-scientific investigations, there are no disqualifiers for a Nuclear Power Station at the
proposed Bantamsklip site.

Thyspunt

Results of the SHA investigations to date indicate that the information available does not
preclude Nuclear Power Station at the proposed Thyspunt site. The geological structure of
greatest relevance to a SHA is the offshore Plettenberg Bay Fault. Geological information
along a number of existing faults has been updated, and several new and inferred faults have
been identified, but to date none of them have been demonstrated to be capable.

The current hazard at this site is a PGA of 0.16g. With the current state of knowledge
stemming from the work done to date, there are no disqualifiers for the construction of a
nuclear power station at the Thyspunt site.

Identified impacts and proposed mitigation measures

Cumulative impacts

Since the effects of the site-specific geology on the level of ground-motion are explicitly
included in the seismic hazard calculations to assess vibratory ground-motion levels used in
the definition of the design parameters, no additional consideration of a cumulative impact is
required, other than the consideration of secondary hazards such as fault rupture, liquefaction
and slope stability which are discussed in Section 10.3 of this EIR.

The distance between the sites is sufficient to ensure that when considering the three sites
together, the impact on each site would be specific to that site and would not be combined
with or contribute to the impacts on other sites. This is because each development site has
unigue geologic considerations that would be subject to uniform site development and
construction standards. In this way, potential cumulative impacts resulting from geological,
seismic, and soil conditions would be reduced to insignificant. In addition, development on the
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site would be subject to stringent site development and construction standards that are
designed to protect public safety (Council for Geoscience 2011).

1.2.2 Proposed mitigation measures for all three sites

e The geotechnical and structural civil engineers shall apply the appropriate “seismic
design criteria” for the design of nuclear safety and seismic classified utilities, and non-
classified utilities.

. Eskom must regularly update the expected ground motions and seismic design
parameters derived from geological, seismotectonic and palaeoseismic information, as
well as instrumentally recorded seismicity, including consideration of all aleatory and
epistemic uncertainties associated with the data and models considered.

e The ground motion parameters thus determined are to be used as design input for
determining the Safe Shutdown Earthquake Ground Motion while the site is operational
as well as during the regulatory period after decommissioning.

» Additional geologic investigations aimed at reducing the uncertainties regarding the
geological model for the Site Vicinity area. This includes ongoing fault characterization,
followed by the compilation of updated source models. This information will then be
utilized in regular updates of the PSHA that will follow current internationally accepted
practice.

e Continued seismic monitoring. In terms of global seismicity southern Africa is a stable
continental region, with natural earthquakes occurring sporadically in time and space
(Council for Geoscience 2011). Owing to the relatively short documented seismic history
of the southern African sub-continent most of the available information relates to
instrumental data acquired since 1971, with earlier information being derived
predominantly based on macro seismic observations.

e The US Code of Federal Regulations recommends the installation of micro-seismic
monitoring networks at a Nuclear Power Station. Local networks should be deployed
during the siting process to rate sites according to their seismic hazard potential. After the
siting process, monitoring should continue so as to re-confirm the suitability of the
selected site.

e Seismic monitoring should also continue during operation of the Nuclear Power Station,
and even after decommissioning when re-use of the site is considered.

. It is recommended that strong-motion accelerographs be installed on rock outcrops at the
Bantamsklip and Thyspunt sites.

1.2.3 Conclusions

At Thyspunt the onshore regional pre-Quaternary-age geology and tectonics are well
understood. Several fault sources (or fault systems) were identified as being potentially
capable of generating significant seismic events. Some of the key sources are located
offshore, which complicates characterization of these structures. Some of these are only
inferred from geophysical exploration, while none of these faults have any correlation with
seismicity, or any evidence for reactivation. Based on the current state of knowledge there are
no seismic disqualifiers for this site.
At Bantamsklip the onshore regional pre-Quaternary-age geology and tectonics are well
understood. The airborne, ground, and marine geophysical surveys conducted by the CGS
and Fugro within the Site Area (8 km radius) and part of the Site Vicinity area (40 km radius)
to a large extent complemented the known onshore and offshore geology at Bantamsklip. The
results of the surveys confirmed the positions of the major faults and added a better
understanding of the exact position of some, e.g. the Groenkloof fault. From extensive ground
follow-up work the “Blomerus Fault” was reinterpreted as a Pliocene-age 50 m palaeo-
shoreline.

Many faults have been identified in the region surrounding Bantamsklip, but are located in an

area of very subdued seismicity and no evidence of prehistoric strong ground motion exists.

Surface deposits render the characterisation of fault capability of the numerous faults located

in close proximity to the proposed site location exceedingly difficult. There is consequently
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significant uncertainty regarding the seismo-tectonic model for Bantamsklip. Nevertheless,
based on the current state of knowledge there are no seismicseismic disqualifiers for this site.

At Duynefontein the onshore regional pre-Quaternary-age geology and tectonics are well
understood. The airborne, ground, and marine geophysical surveys conducted by the Council
for Geoscience and Fugro, within the Site Area (8 km radius) and part of the Site Vicinity area
(40 km radius)), to a large extent complement the known onshore and offshore geology.

A prime objective of the surveys around Duynefontein was to find evidence of a fault that could
have been responsible for the 4 December 1809 event. Several candidate structures have
been identified in the offshore, but the onshore extension of these remain uncertain. The
multibeam surveys resulted in a more accurate position for the fault scarp known to have been
located by Dames and Moore (1976) about 8 km from Duynefontein. Based on the current
state of knowledge there are no seismic disqualifiers for this site.

The SHA undertaken to date has determined the PGAs on hard rock of 0.16g, 0.23 g and 0.30
g for the Thyspunt, Bantamsklip and Duynefontein sites, respectively.

As in the case of other nuclear power plants around the world, investigations, studies and
seismic monitoring will be conducted to ensure regular updates to the seismic hazard. The
methodologies used to perform PSHA are continually evolving and the most up to date,
accepted methodology (according to US NRC and IAEA) will be used in each of the PSHA
updates for the alternative sites.

At this point in the seismic hazard assessment process, the largest seismic margin (the
difference between the actual PGA and the PGA value that is safe for a standard nuclear
power station) exists for the Thyspunt site i.e. the site hazard is 0.16 g and the standard export
nuclear power station is designed for 0.3 g. Hence, this site represents the lowest risk in
meeting the plant design value. At the other sites the seismic margin is less, and if the
SSHAC site-specific design basis PGA were to exceed the vendor design PGA, then
mitigating action would be required. This mitigation may be in the form of seismic bearings or
a revised design. Mitigation will have a significant impact on Eskom’s programme for Nuclear-
1 and the costs would be increased considerably. However, CGS (2011) concluded that
there are no seismic disqualifiers at any of the th ree alternative sites and that they
would, therefore, all be suitable for the construct ion of a nuclear power station.
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Table 1-2: Summary of Seismic Suitability at all th

ree alternative sites
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1.3.2

Geological suitability of the sites

The assessment of potential impacts related to geological risk (Appendix E3 ) is not only
significantly interrelated to the seismic hazard of the site but also to the water quality in the
area.

Geology and soils effects may differ from those of other disciplinary areas of assessment
because many proposed projects or actions will not actually cause effects on the geology of
soils of an area. Effects, rather, are normally associated with geology or soils as opposed to
causing any physical or chemical changes in the characteristics of the actual geology or soils.

The proposed project could have a significant environmental impact if it would:

. Expose people or structures to potential substantial adverse effects, involving:
o Surface rupture;
0  Subsurface stability; and
0 Volcanic activity.

. Be located on a geologic unit or soil that is unstable, or that would become unstable as a
result of the project, and potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction or collapse.

This section and the Geological Hazard Assessment therefore identifies and evaluates
geologic conditions at the project site that could affect, or be affected by implementation of the
proposed project and recommends mitigation measures to avoid or lessen potential impacts.
A summary of the potential impacts is given in Table 10.4 below.

Geological hazards have been investigated within consecutive radii of 320, 40 and 8 km
around the proposed alternative sites as required by several United States Nuclear Regulatory
Commission guidelines (see references in the specialist report).

Specialist findings

Available geological data on the three sites being considered for installation of a nuclear
power plant, Thyspunt, Bantamsklip and Duynefontein, has been reviewed regarding the risk
factors. This showed that the geological risk regarding the risk factors is low at all three
proposed sites. However, additional neotectonic studies still need to be completed and the
results submitted to the National Nuclear Regulator as part of the Site Safety Report
submissions. These studies, which will be done separately from the EIA process, may impact
and even change conclusions reached to date and therefore no final conclusions can be made
about site suitability.

Geologically, there are no sensitive areas that need to be avoided at the Bantamsklip and
Duynefontein Sites. At the Thyspunt site the foundation of critical structures should not cross
the contact between the Goudini and Skurweberg Formations. A decision not to proceed with
a Nuclear Power Station will have no impact on the geology at the Thyspunt, Bantamsklip or
Duynefontein sites.

A minor risk to subsurface stability exists at the proposed Duynefontein site.
Identified Impacts and proposed mitigation measures for all three sites
The potential impacts on the sites and the significance of the potential impacts for all of the

sites under consideration are identical and will thus be treated as one discussion in the
sections to follow.
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Although vibratory ground motion resulting from tectonic movement along geological faults is
related to geological hazards, this aspect is discussed in the section on seismic hazard, and is
therefore not repeated here.

Surface Rupture

This refers to the identification of any capable faults that may cause surface deformation as a

result of tectonic faulting. According to the guidelines provided by the US Nuclear Regulatory

Commission and specifically 10 CFR100, capable fault is defined as a fault that exhibit on or

more of the following:

. Movement at or near the ground surface at least once within the past 35 000 years or
movement of a recurring nature within the past 500 000 years;

. Macro-seismicity instrumentally determined with records of sufficient precision to
demonstrate a direct relationship with the fault; and

e A structural relationship to a capable fault according to the above two points such that
movement on one could be reasonably expected to be accompanied by movement on the
other.

The impact intensity of surface rupture will vary depending on where it occurs, but is in general
expected to be low for the natural environment and medium for the nuclear power station.

The intensity of the environmental impact resulting from surface rupture may increase in the
event that it causes critical damage to the nuclear power station facility. The significance of
the potential impact is low and the likelihood of it occurring improbable and remains low after
mitigation.

Although a number of faults occur within the Thyspunt Site Vicinity, no faults with
demonstrable neo-tectonic reactivation have been found on this area.

Since the Bantamsklip site is situated in a fractured part of the Cape Fold Belt (called the
syntaxis), the basement rock of the Site Vicinity and part of the Site Region are intensely
faulted. At present there is no primary evidence to suggest post-Tertiary movement of any
faults within a 40 km radius of the Bantamsklip site. There is no evidence of faults in the
offshore Bredasdorp Basin having been active after the 93 Ma old 15At1 unconformity.

The Duynefontein regional area of investigation contains some of the most faulted parts of the
Cape Fold Belt, with current prominent seismicity in the Ceres— — Tulbagh area. Several
inferred faults have been proposed based on geophysical work, but very little detailed work
has been done on these and in some cases the nature. The most important of these is the
inferred Melkbos Ridge Fault identified from the multibeam imagery of the Duynefontein
extended marine area. It is an offshore lineament (previously called the Table Bay Fault), a
magnetic low with apparent displacement of a dyke anomaly west of Milnerton. In addition,
several geophysical lineaments and other features have been described in the Duynefontein
Site Area, but the evidence for considering these as faults is weak.

Subsurface stability

Subsurface stability refers to any potential surface or subsurface subsidence, solution activity,
subsidence or uplift. The Thyspunt and Bantamsklip sites are underlain by quartzitic
sandstones of the Table Mountain Group, which are stable and highly resistant to weathering.

No evidence of liquefaction-induced structures was observed at Duynefontein, but it is well-
known that the 4 December 1809 M>6 events in Cape Town induced extensive liquefaction
(primarily in the wetlands around Rietvlei), as far north as Bloubergsvlei, a farm located 11 km
south east of the KNPS In addition, the sand of the Duynefontein plume of the Witzand
Formation is an important aquifer that serves as a source of potable water for municipal areas
within the area served by the City of Cape Town. Water can therefore be expected to
accumulate on the interface between Cenozoic-age deposits and the deeply weathered clays
of the Malmesbury Group. Also, clay layers within successions such as the Springfontyn
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Formation could act as aquicludes, preventing effective drainage and inducing conditions in
sands that are ideal for liquefaction by seismic shaking.

However, the likelihood of this event occurring is improbable. If it were to occur the
significance would be medium.

Volcanic activity

Any active or recently active volcanoes within the site vicinity of a nuclear power station would
constitute a risk to such a facility. However, sedimentary rocks of various ages dominate the
surface geology at all three alternative sites. Intrusive rocks are primarily represented by the
(Neoproterozoic) Cape Granite Suite at Bantamsklip and Duynefontein as well as Mesozoic
dyke swarm between Milnerton and Bloubergstrand (Duynefontein). There is no evidence to
suggest any Cenozoic-age (i.e. within the last 65 million years) volcanic activity at any of the
three alternative sites.

Thus, the nature of the lithology suggests that the likelihood of a volcanic event occurring is
highly unlikely.

Cumulative impacts

Potential geological impacts related to the proposed development involve hazards associated
with site-specific soil conditions, erosion, slope stability, surface rupture and groundshaking
during earthquakes. Since hazardous events of this type, as well as seismological activity,
occur infrequently in this region and display high return periods, the cumulative, incremental
impact resulting from repeated events in the geological, tectonic and seismological
environment is expected to be low.

The three localities under review are thus considered suitable locations for nuclear power
stations following extensive investigations. ToT date no geological evidence has been found
that would halt the development of a nuclear power station at any of these alternative sites.

Mitigation measures

. Foundations of the structures to be sunk into solid bedrock or engineered foundations.
where required,;

» Construct vibration/shock absorbers between the turbines and support structure, if
required;

e A thorough assessment of the area excavated for nuclear power station footprint to
uncover the presence of any undetected capable faults;

. Incorporating the results of the geological investigations to aid in the selection of an
appropriate nuclear power station design; and

*  The results of the geological and seismological studies should be used as design input
for determining the Safe Shutdown Earthquake Ground Motion (SSEGM) during
operation as well the regulatory period after its decommissioning.

Conclusion

The proposed nuclear power stations will have very little effect on the geological environment.
However, potential impact of the geological environment on a nuclear power station and
associated infrastructure is much bigger and may pose a risk to the proposed development.

Given the long return periods employed in geological studies the geological risk remains
relatively constant throughout the different project phases of construction, operation and
decommissioning. The three proposed nuclear power station sites are furthermore exposed to
very similar geological environments. Changes in the geological environment resulting from
the mass movement of rock or soft sediment are considered improbable, especially as all
three sites are situated on stable plains far away from potentially unstable slopes of higher
gradient.
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Various mitigation measures such as the erection of rock fall barriers and sinking of
foundations into bedrock, may be considered, but are not considered necessary. With the
exception of the impact of the Atlantis Aquifer at the Duynefontein site, the risk of subsurface
instability is low. Even in the case of the latter it can be mitigated against by monitoring the
level of the said aquifer. Geologically there are no sensitive areas that need to be avoided at
the Bantamsklip and Duynefontein sites. At the Thyspunt site the foundation of critical
structures should not cross the contact between the Goudini and Skurweberg Formations.

Generally, fault rupture and volcanic activity represents more serious geological hazards to a
nuclear power station, as they have the potential to cause the failure of the facility’'s safety
systems. There is however no evidence of any recent volcanic activity within the site region of
any of the three proposed alternative sites.

In summary, current information related to the site suggest that there is a low geological risk
and no disqualifiers for any of the three proposed sites and surrounding natural environment
based on current information.
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Table 1-3:

Summary of Geological Hazard Impacts at

all three alternative sites
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1.4  Hydrological suitability of the sites

The hydrological assessment (Appendix E6 ) investigated the suitability of the sites in terms of
the hydrological conditions and features streams, rivers and other forms of watercourses. It
assesses the potential for the generation of stormwater and the potential impacts that this may
have on the sites. A summary of the potential impacts is given in Table 10-5 t010-7 below.

With respect to hydrological impacts, the operational phase (expected to be about 60 years) of
the proposed project will be the longest phase of the total project and therefore the probability
of having a 1:10 000 year rainfall event is greater than for the construction phase (which is
expected to be about shorter than 10 years). The probability of occurrence of a 1:10 000 year
event is only 0,0001 in any one year but is 0,00995 during a period of 100 years. Thus, the
probability of a 1:10 000 year rainfall event is higher during operation than during construction.
The confidence in the impact prediction is also lower for the operational phase than for the
construction phase due to the need to extrapolate rainfall data, which is not available for the
1:10 000 rainfall event. The 1:10 000 year event is specifically selected in the case of Nuclear
Installations as required by the International Atomic Energy Agency (IAEA) Safety Standards
Series, Safety Requirements.

1.4.1 Identified impacts and proposed mitigation measures

Duynefontein

The direct potential impacts relating both to the construction and operational phases of the
project are directly related to increased run off associated with the hardened surfaces. In turn
this also _increases the erosion potential in_ and around the site. Storm water can potentially
wash pollutants in_and around the site to the neighbouring watercourses and the ocean,
should mitigation measures not be put into place.

During the construction phase, it is predicted with a high level of confidence that the potential
impact the project will have at this site will be of low-medium significance. The implementation
of recommended mitigation measures will further significantly negate the residual adverse
impacts.

The potential cumulative impacts are of low significance at a local level, the reason being that
this site is isolated and the most significant cumulative impact relates to the commercial and
residential activities in the area. Increased run-off from hardened surfaces will impact on
surface water bodies and the ocean should mitigation measures not be implemented.

An insignificant potential impact is predicted on a regional level due to no significant water
resources in close proximity to the proposed nuclear power station.

Bantamsklip

The direct potential impacts relating both to the construction and operational phases of the
project are directly related to increased run off associated with the hardened surfaces. In turn
this also increases the erosion potential in and around the site.

As with the Duynefontein and Thyspunt sites, stormwater can potentially wash pollutants in
and around the site to the neighbouring water courses and the marine environment, should
mitigation measures not be put in place.

During the construction phase, it is predicted with a high level of confidence that the potential
impact of the project will be low. The implementation of recommended mitigation measures
will further negate the residual impacts. Confidence in the impact prediction is lower for the
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operational phase, a result of extrapolated rainfall data which are not available for the
1:10 000 rainfall event, as is required for this type of activity.

The impact is low at a local level, the reason being that this site is isolated and the most
significant potential cumulative impact relates to the commercial and residential activities in
the area. Increased run off from hardened surfaces will impact on the surface water bodies
and the ocean should mitigation measures not be implemented.

A potential impact of low significance is predicted on a regional level due to no significant
water resources in close proximity to the proposed nuclear power station.

Thyspunt

The direct potential impacts relating both to the construction and operational phases of the
project are directly related to increased run off associated with the hardened surfaces. In turn,
this also increases the erosion potential in and around the site.

As with the other two alternative sites, stormwater can potentially wash pollutants in _and
around the site to the neighbouring watercourses and the marine environment, should
mitigation measures not be put in place.

During the construction phase, it is predicted with a high level of confidence that the
significance of the potential impact will be low--medium. The implementation of recommended
mitigation measures will further reduce the adverse impacts.

1.4.2 Proposed mitigation measures

An internationally accepted approach is the application of Best Management Practices (BMPSs)
when considering mitigation measures. The BMPs approach is defined as “A Multi-disciplinary
approach in applying appropriate technology to preserve the environment and comply with
accepted safety standards”. The BMPs can be applied to the following phases of
development:

Planning and design phase (Pre-Development)

. Plan the final locality and level of the plant area in order to minimise the impact of
the flood hazards;

e« Take into account the extreme water levels from the ocean due to extreme high
water levels and possible Tsunamis, it is recommended that the base levels of the
power station should be at least 10.54, mamsl, 11.02 mamsl, and 14.9 mamsl
respectively at Duynefontein, Bantamsklip and Thyspunt; and

. Ensure that the plant footprint should, if possible, not be positioned within a water
course area.

Construction phase

During the construction phase it will be important to:

e Separate “clean” storm water run-off* from “dirty” storm water run-off® and minimise
the inflow of “clean” storm water run-off into the construction site. The “clean” storm
water run-off is defined as surface water emanating from “virgin” undeveloped
catchments and “dirty” storm water would emanate from areas with construction
activities;

2 Clean storm water run-off: run-off due to rainfall that has no substances that could be harmful to man or the

environment.

3 Dirty storm water run-off: the introduction into the environment of any substance by the action of man that is, or
results in, significant harmful effects to man or the environment.
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. Ensure that a storm water diversion embankment is constructed around the
perimeter of the site to ensure that both catchment run-off and sea water ingress is
prevented. This diversion embankment could possibly be constructed to later be
incorporated with the final plant level and platform; and

. Ensure that a temporary storm water collection sump is installed during foundation
excavation activities to allow excess run-off to drain to a defined low area (sump)
where any transported sediment could be contained and storm water pumped out.
Depending on the nature and content of the sediment this could be pumped to a
temporary holding facility and then transported to a waste disposal site. Further
details would be obtained from more detailed water quality studies at a later stage. In
terms of Regulation 704 (June 1999) of the National Water Act, 1998 (Act No. 36 of
1998) at least the 1:50 year run-off volume with an 800 mm freeboard would need to
be contained. The 1:50 year flood event is significant in the design of the pollution
mitigation measures while the 1:10 000 flood event parameter is relevant to nuclear
safety.

Operational Phase

At the operational phase it is important to:

. Have designed, sized and implemented all required storm water control and
mitigation measures so as to comply with applicable design standards, thereby
ensuring the safety of the plant as well as the conservation of the surrounding
environment;

. Define any “dirty” storm water run-off from the plant area and prevent this from
leaving the plant area. This must be achieved by implementing “dirty” water
collection channels at the perimeter of the plant area. To allow for a sufficient
hydraulic gradient and flow velocity, the channels should be positioned so as to drain
half the site into the south-western corner and the other half into the south-eastern
corner. In terms of IAEA Safety Guide No NS-G-3.5, (IAEA, 2003) the drainage
system needs to handle up to the 1:50 year storm event;

e« The entire plant run-off would need to be contained in dirty water containment
ponds. This is currently a conservative approach as not all the plant run-off possibly
needs to be classified as “dirty” run-off, thereby reducing the amount of storage
required. Further details and refinements would be determined from more detailed
water quality control studies;

. In addition to the above, the average monthly operating volume (i.e. that volume
accumulating from the plant area due to average monthly rainfall and run-off) would
also need to be taken into account. Due to the current uncertainties of the plant size,
dirty water areas and imperviousness, a water balance has not yet been carried out.
This must be carried out at design phase;

. Implement a surface water monitoring protocol that monitors for the following
variables in surface water:

Electrical conductivity;

pH;

Turbidity;

ICP metal scan;

Volatile Organic Compounds;

Nutrients; and
0 Radioactive isotopes.

. Monitor and maintain storm water structures; and

. Maintain a data management system for the storing and analysis of all monitoring
data.

O O O0OO0OO0Oo

Conclusions

For the currently proposed EIA corridor for nuclear plant and auxiliary buildings of the sites
there is a potential flood hazard at low points along the coastal frontage of the corridor in the
event of an unusually high water level. A flooding hazard due to ponding also exists at each of
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the alternative sites at the construction phase, due to the open excavations for the plant
foundations.

Potential sea level rise due to global warming has little effect on the proposed nuclear power
station and climate change should also have a minor effect on the nuclear power station
considering the absence of major watercourse on the sites.

Due to hardening of surfaces at the plant and auxiliary works the storm water run-off volumes
and peaks are expected to increase by about 25 to 40 times when compared to the pre-
development conditions. All impacts can, however, be reduced with the implementation of
mitigation measures.

The major characteristics that differentiate the impacts on the environment at the three sites
mainly relate to rainfall, the presence of seasonal wetlands and non-perennial watercourses.
Thyspunt has the highest rainfall as well as seasonal wetlands and a non-perennial water
course. At Duynefontein the impact on the seasonal wetlands is less since the rainfall is the
lowest of the three sites. Rainfall at Bantamsklip is higher than Duynefontein, but there are no
directly affected sensitive hydrological features or any ecologically sensitive wetlands. The
direct hydrological impacts at all three sites are of low to low - medium significance.
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Table 1-4: Hydrological impact caused by the propos

ed nuclear power station at Duynefontein
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hardened surface
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Table 1-6: Hydrological impact caused by the propo
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Table 1-7: Impacts of the hydrological environment

all three alternative sites

on the proposed nuclear power station at

Pre-mitigation

Post -mitigation

g <@ g ) S ° = [0}
< o o 2 e < 0 o 2 e
o | Z S|gc8/ g5 & |2 S|588 g5 &
2 |l e|ls| e85 8 | = vl el e85 3| 8| =
= S| 8| 8| 8S2ag| c| Q< S|l 8 8| 8Sao|l c| 2| <
< I g5 o9 ol 2| 2 2| %] > o0 o 2| 2
Impact z E|ld|Aa|EEQ O|a | B E|ld|Aa|EE2 O|la | &
Raising sea level Neg |H|M | H|L M|L |L-M (L |L |H|L L |L |L
Highest Neg |[H|M|H|L M|L |[L-M |L |L |H|L L |L |L
astronomical tide
Extreme high {[Neg |H |M |H |L M|L |L-M |L |L |H|L L L |L
water level
Frequent high {Neg |H M |H |L M|L |[L-M |L |L |H|L L |L |L
rainfall events
23 Version 2.0 / August 2015

Nuclear-1 EIA

Revised Draft Environmental Impact Report Version 2




1.5 Geo-hydrological suitability

Since the release of the Draft EIR in March 2010, a n extended groundwater/ wetlands
monitoring programme was initiated in February 2010 . The purpose of this programme
was to improve the confidence in the groundwater mo dels for the alternative sites. This
modelling continued for 12 months, and involved the installation of additional
boreholes/ piezometers and continuous data loggers. The monitoring database was
updated on a monthly basis and further flow modelli ng was undertaken to process the
new data and assess any changes to predicted impact s. This work was carried out
jointly with the wetlands specialist. The results o f this monitoring programme are
referred to in the Wetlands Report (Appendix E12) a  nd Section 1.12 of this Annexure.

The assessment of the suitability of the sites in terms of geo-hydrological conditions is
contained in Appendix E7 .

1.5.1 Specialist findings

The three alternative sites are all located in coas tal environments. There are, therefore,
certain key geohydrological characteristics that ar e likely to govern groundwater
occurrence and behaviour at all three alternative s ites. These are:

*  There is unlikely to be any downstream groundwater use;

*  Groundwater at the site will be near / atthe end o fits flow path;

e There will be a component of groundwater flow towar ds the water table
(i.e. upwards);

e Groundwater levels will be near the ground surface;

*  The bedrock may comprise a wave-cut platform;

»  The receiving environment / downstream receptor of any contamination will be the
shore zone / sea;

e There is likely to be a two aquifer system, with an upper intergranular and a lower
fractured rock aquifer;

*  These two aquifers are likely to be in hydraulic co  nnection but may be separated
by a weathered zone in the bedrock possibly constit uting an aquitard;

. Local recharge may only affect the upper aquifer. Deeper aquifers may be
recharged further inland, possibly many kilometres the site;

e Groundwater quality may be relatively poor because of a combination of the length
of the flow path, time for interaction with aquifer materials and proximity to the sea

(sea-water intrusion, wind-blown salts);

*  Groundwater flow rates are likely to be relatively slow because of low hydraulic
gradients;

e There will be an interface between ‘fresh’ groundwa ter from inland and saline
groundwater in the shore-zone;

*  Groundwater may feed wetlands and coastal springs o r seeps, which support
sensitive ecosystems; and

. Liquid radioactive emissions will not affect existi ng groundwater users directly.
However, any air emissions could be transported inl and by prevailing winds and
contaminates the groundwater by being incorporated into rainfall recharge.

These characteristics have been taken into account in the approach and execution of this
study and played a major role in the impact assessment ratings. At the Bantamsklip site it has
been established that no viable aquifers are present, whereas viable aquifers are present at
Thyspunt (primary and secondary) and Duynefontein (secondary, primary further inland).
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Identified Impacts and Mitigation

Identified Impacts
Six potential environmental impacts involving groundwater have been identified at all three

alternative sites (Duynefontein, Bantamsklip and Thyspunt), namely:

. Depletion of local aquifers leading to decreased yield of existing production boreholes;
»  Cut-off structures or disruption of flow paths by foundations;

e Contamination of groundwater; and

e Contamination of the shore zone by sea water intrusion.

Two potential impacts of groundwater on the proposed power station have been identified:
. Flooding by groundwater; and
. Degradation of infrastructure

The discussion of these potential impacts during the construction phase is common to each of
the three sites, since the nature and significance of the impacts are generally the same across
all three sites.

Flooding by Groundwater (Impact of the environment on the proposed development)

As the natural groundwater levels at the sites are shallow, flooding will occur immediately
when excavations extend below the water table. This potential impact refers to the natural
effect of the environment on the construction works, whereby groundwater inflow into
excavations will hinder and be a danger to construction activities. Without mitigation the
intensity (i.e. the management of the impact in relation to the sensitivity of the receiving
environment) is assessed to be medium because the natural geohydrological processes (i.e.
movement of groundwater) will continue, albeit in a modified way. Localised flow directions
may be altered as a result of the change in hydraulic gradient. However, the duration of this
potential impact is assessed to be short-term, as once the excavation works have been
completed, the environment will mostly recover to equilibrium with groundwater levels and flow
directions achieving pre-construction conditions, as happened at the KNPS. With mitigation,
the intensity is assessed to be low.

Depletion of Local Aquifers (Impact of the proposed development on the environment)

Dewatering the construction areas will result in lowering of the water table, which could
deplete the local primary aquifer system. Potential impacts relating to a lowered water table
include the threat of decreased yields of existing production boreholes / wellpoints, drying up
of wetlands, loss of phreatopytes4 and subsidence, which could have a detrimental impact on
land and buildings. Two wellfields, the Witzand and Aquarius Wellfields, are located in
relatively close proximity to the Duynefontein site (the latter is located on the site). However,
the latter is only sparsely used and for a non-essential purpose. These well fields could be
impacted on, with their sustainable exploitability decreasing due to decreasing borehole yields,
although numerical modelling has indicated that this is unlikely, especially with installation of
cut-off walls. Without mitigation the intensity is assessed to be low as the natural processes
(i.e. depth to groundwater, sustainable borehole yields, etc.) would be negligibly altered. The
duration of this potential impact is assessed to be short-term, since the water table will soon
attain its pre-construction depth once excavation works are completed. Mitigation measures
could include managed artificial recharge of the primary aquifer with pumped groundwater
near to sensitive features and installing cut-off walls around the dewatered excavation areas.
With mitigation, the intensity is assessed to be low. The extent of the influence of dewatering
on groundwater levels was determined by numerical modelling and shown to be of limited
extent. At the Bantamsklip and Thyspunt sites, there are no cumulative impacts relating to
depletion of the aquifer systems as there are no other significant developments and / or large-
scale groundwater abstraction areas within the indicated area of influence of dewatering/

4 Water-loving plants
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groundwater control ground water could be used for start-up water supply at the Duynefontein
and Thyspunt sites based on aquifer potential..

It must be noted that the impact of groundwater drawdown on wetlands at Thyspunt has been
assessed in detail in the freshwater ecology report (Appendix E12), based on numerical
modelling of groundwater monitoring carried out in 2010.

Groundwater Contamination

The groundwater resources underlying the sites may potentially be contaminated by the
following:

e Saline intrusion: This will have to be considered during the design of a dewatering
scheme at any of the sites;

. Hydrocarbon contamination: Downward migration of leaked and / or spilled fuel, oil and
grease into the underlying aquifer system;

. Hazardous waste contamination: Downward migration of contaminants from on-site
waste storage areas; and

 Organic and bacterial (microbiological) contamination: Downward migration of
contaminants from leakage and / or spillage of sewage on site.

The intensity of saline intrusion is assessed to be medium as the natural quality of the
groundwater, especially in the primary aquifers, may temporarily deteriorate as sea water
(which has a significantly greater concentration of salts compared to the groundwater)
migrates against the natural hydraulic gradient towards the site. The reversal of the hydraulic
gradient from coast to land would be a direct result of the dewatering activities. It is expected
that the time frame for which this impact will be experienced is medium-term, as the
environment will gradually re-establish equilibrium.

In terms of hydrocarbon, hazardous waste, and organic and bacterial (microbiological)
contamination, the intensity is assessed to be low, as the natural quality of groundwater at the
sites should not be notably degraded. It is presently not known what types of hazardous
wastes may be treated, stored, transported or disposed of, or otherwise managed, at the sites.
However, examples are paints and solvents, vehicle wastes (e.g. used motor oil, etc.),
mercury-containing wastes (e.g. thermometers, switches, fluorescent lighting, etc.), caustics
and cleaning agents and batteries.

It is expected that without mitigation, the quantity of potential non-radioactive contaminants
used and / or stored, and spilled and / or leaked at the sites, will be insufficient to extensively
contaminate the primary aquifers. With mitigation, the intensity remains low. The impact will
be of a short-term nature. For example, the water quality analyses from boreholes drilled at
the Duynefontein site show no indications of degradation of quality due to construction of the
KNPS.

Contamination of the shore zone

It has been shown that groundwater naturally flows towards the ocean. For this reason, any
contaminated groundwater will discharge to the sea and could potentially be toxic to marine
life. Although any contaminants may be concentrated in a small area, flow will be limited to a
small area and non-radioactive contaminants will readily dissipate.

Degradation of infrastructure (Impact of the environment on the proposed development)

Corrosive / aggressive groundwater may impact on foundations and buried services.
Corrosion is a complex series of reactions between the water and metal surfaces, the building
structure of concrete and cement and materials in which the water is stored or transported.
With respect to the corrosion potential of groundwater, the primary concerns include the
potential presence of toxic metals, such as lead and copper; deterioration and damage to
infrastructure.
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In scale-forming water, a precipitate or coating of calcium or magnesium carbonate can form
on the inside of the piping. This coating can inhibit the corrosion of the pipe, because it acts as
a barrier, but it can also cause the pipe to clog. Water with high levels of Na, Cl, or other ions
will increase the conductivity of the water and promote corrosion. Corrosion can also be
accelerated by:

* low pH (acidic water) and high pH (alkaline water),

»  high flow rate within the piping,

e high water temperature,

e oxygen and dissolved CO2,

» high dissolved solids, such as: salts, sulfates,

. corrosion related bacteria and electrochemical corrosion, and

»  presence of suspended solids, such as sand, sediment, corrosion by-products, and rust.

The Langelier index indicates the corrosivity of water (Langelier Saturation index). If its value
is lower than - 0.5, then water is corrosive, if it is higher than 0.5 then the water has a high
scaling potential, and it can form deposits in piping.

The Langelier indexes has been calculated for groundwater in the monitored boreholes at the
three sites and give an indication of the degradation capacity of the groundwater with respect
to corrosivity and scaling capacity. Results indicate that corrosion of subsurface installations
could be a problem at this site if no mitigation is applied. Corrosion resistant materials should
be used for such applications. Results indicate that corrosion of subsurface installations could
be a problem at this site if no mitigation is applied. Corrosion resistant materials should be
used for such applications.

1.5.3 Proposed mitigation measures

Essential mitigation measures at all three sites include the following:

. Use of a sea water desalination plant to supply construction and operational fresh water
requirements;

. Setting up of a suitably designed groundwater monitoring network to cover water levels
and quality in all aquifers/wetlands;

. Use of cut-off barriers around excavations to limit the spread of drawdown during
construction;

. Use of managed artificial recharge of groundwater pumped from excavations during
dewatering to maintain wetlands/ springs/ seeps and phreatophytes;

. Positioning of the power station on the site within the EIA Corridor such that the impacts
identified can be reduced in significance, e.g. avoiding faults/fracture zones and
maintaining a 200 m buffer from the high water mark;

. Use of corrosion-resistant foundations, pipes and fittings where infrastructure will be
located below the water table;

. Use of nuclear reactor design(s) meeting the National Nuclear Regulator’s requirements
for normal operational dose emissions and containment of accident emissions; and

. Development of a remediation/mitigation protocol prior to construction so that measures
are documented and in place to deal rapidly with any potential on-site contamination
incidents or signs that predicted drawdown levels have been exceeded.

1.5.4 Conclusions

Based on the geohydrological assessment presented i n this specialist report, all three

sites are environmentally acceptable, in terms of g roundwater, for the development of a

nuclear power station.

Overall sensitivity of the sites post mitigation, b ased on geohydrological conditions, is

rated as follows:
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. Duynefontein: Low along the coast where the power s  tation is proposed to be
located, increasing in sensitivity inland;

. Bantamsklip: Low, with exception of a spring in the north. The proposed position
of the power station will not affect the springs; a nd

e Thyspunt: Low, with the highest level of sensitivit y close to the wetlands.
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Table 1-8: Geo-Hydrological impacts at Duynefontein during the construction
phase
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Table 1-9: Geo-Hydrological impacts at Bantamsklip during the construction phase
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Table 1-10: Geo-Hydrological impacts at Thyspunt du

ring the construction phase
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Table 1-11: Geo-Hydrological impacts at Duynefontei

n during the operational phase
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Table 1-12:

Geo Hydrological impacts at Bantamsklip

during the operational phase
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Table 1-13: Geo-Hydrological impacts at Thyspunt du  ring the operational phase
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1.6  Suitability of the sites in terms of freshwater supply

The assessment of the suitability of the alternative sites in terms of the availability of fresh
water is contained in Appendix E8 .

1.6.1 Specialist findings for all three sites

There are no rivers or perennial streams at any of the three sites and as the nuclear power
station will be developed at a coastal site where groundwater is near the end of the flow path.
The.only existing groundwater use that could be directly affected is that from coastal springs.
Any impacts on these springs, according to the Fresh Water Supply Assessment, will be of a
much localised extent. In terms of safety and assurance of supply and given the periodic
droughts that affect the areas, the already scarce water supply situation and global warming
impacts, establishment of a desalination plant is a very favourable alternative and is in fact
Eskom’s preferred alternative at all three sites (see Chapter 5 for the discussion of
alternatives).

1.6.2 ldentified impacts and proposed mitigation measures

Duynefontein
Sea water intrusion

Sea water intrusion could be caused by pumping of supply boreholes (or
dewatering/groundwater control measures). This would be a localised potential impact of low
significance. There is currently no on-site use of groundwater at Duynefontein. Sea water
intrusion occurred during dewatering operations for the foundations for KNPS but there are no
reports of adverse impacts and this was of a much localised extent.

Installation of beach wells

The installation of beach wells will result in an impact of low extent in the shore zone of
LowL-Medium significance.

Cumulative impacts
The existing KNPS is supplied with fresh water from municipal sources and potentially from
the Aquarius Wellfield (water of poor quality is therefore only being used for game watering).

Use of municipal water would put additional strain on local supplies, and supply could not be
guaranteed.

Bantamsklip

Sea water intrusion

As with the Duynefontein site, seawater intrusion could be caused by pumping of supply
boreholes (or dewatering/ groundwater control measures). This would be an impact of low
extent and of low-medium  significance, since there is no on-site use of groundwater and no
viable aquifers on the portion of the site where the power station is proposed.

Installation of beach wells

The installation of beach wells will result in an impact of low extent in the shore zone of low—
medium significance and low duration.
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Thyspunt
Drying up of coastal springs (coastal seeps)

The impact on coastal seeps, although assessed int  he freshwater supply report, have
been more comprehensively assessed in the wetlands report (Appendix E12) and in
section 10.12 of this Revised Draft EIR and are the refore not in this section on
freshwater supply.

Sea water intrusion
This potential impact would be an impact of low extent and  of low significance.
Installation of beach wells

Local potential impact in the shore zone of low-medium significance and low duration is
expected at the Thyspunt site.

1.6.3 No-go option

In the event that the sites are not developed forn  uclear power stations, Eskom may sell
the Bantamsklip and Thyspunt properties and non-ess ential parts of Duynefontein
could also be sold. In this scenario the impact is considered to be of low intensity,
neutral consequence and low significance for the Ba ntamsklip site (no aquifers) but of
medium intensity, negative consequence and high sig nificance for the Thyspunt and
Duynefontein sites, as local groundwater resources could be exploited by private land
owners/developers. The main mitigation measure for this scenario would be strict
enforcement of conditions applicable to any approve d future development of the sites.

Mitigation
Mitigation measures are the same for all three sites and involve the following:

. Use of groundwater during construction.
0  Only use deep (>100 m depth) boreholes on site.
o0 Apply sustainable pumping rates derived from credible geo-hydrological testing and
analysis.
0  Set target groundwater levels for maximum allowable drawdown.
o Implement a monitoring programme to provide early warning of any detrimental
effects of pumping.
. Long-term groundwater control measures around the nuclear power station during
construction.
o0 Detailed site investigation and numerical simulation to predict effects.
0 Injection of pumped groundwater back into the aquifer to maintain groundwater
levels. However, these is no guarantee that this will be su  ccessful
0 Coastal location of the nuclear power station.
0 Use of surface water during construction.
0 Tap into a regional scheme rather than a local scheme.
0 Relatively small volumes of water required.
0 Use desalinated water.
0 Installation of beach wells during construction
o Draw-up an environmental management plan prior to installation.
0  Monitor water levels and quality.
Disposal of brine during construction.
0 Monitoring by a Marine Ecologist of disposal in the surf zone.
. Use of groundwater during operation.
0  Only use deep (>100 m depth) boreholes.
0 Apply sustainable pumping rates derived from credible geo-hydrological testing and
analysis.
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0o Continue and expand the monitoring programme to provide early warning of any
detrimental effects of pumping.
. Long-term groundwater control measures around the nuclear power station during
operation.
0 Detailed site investigation and numerical simulation to predict effects;
0 Use of passive systems such as sheet piles/cut-off slurry wall; and
0 Coastal location of the nuclear power station.
. Use of surface water during operation.
0 Tap into a regional supply scheme rather than a local scheme.
. Use desalinated water during operation.
0 Source of sea water; and
0  Siphon-off from cooling water intake.
. Disposal of brine during operation.
o Disposal by mixing with cooling water discharge.
»  Atmospheric releases from the nuclear power station (normal plant operation).
0 Coastal location of nuclear power station;
o Design containment;
0 Monitoring of atmospheric releases; and
0 NRR requirement for annual release limits.
. Release of liquid effluent (normal plant operation).
0 Coastal location of the nuclear power station-only some coastal springs could be
affected,;
o Containment structures; and
0  Monitoring.
. Emergency containment plans.

1.6.4 Conclusion
There is extensive current use of groundwater in th e area surrounding the

Duynefontein site (Atlantis) but not at Duynefontei n itself. The KNPS is connected to
the municipal water supply scheme and Nuclear-1 wat  er use would place an additional

burden on this source. Desalination of sea water is the most viable alternative for an
assured water supply with least environmental impact and it would not be affected by climate
change.

The KNPS has been in operation for some 30 years an d there are three operational
wellfields and a major unconfined aquifer in relati vely close proximity to the Power
Station. Two of these wellfields form part of the C ity of Cape Town’s domestic water
supply network to the Greater Cape Town Area. There is no evidence that emissions
from the KNPS have had any measurable effect on the se features. Local groundwater
close to the reactors shows somewhat elevated triti um levels compared to background
levels, but well below being anywhere near levels o f concern for health impacts.

There are no viable aquifers on the Bantamsklip sit e and local and regional surface water
sources are fully utilized. The alternative option for surface water supply is import of water
from the Riviersonderend-Breede River scheme. However, desalination of sea water is the
most viable option for an assured water supply with least environmental impact and would not
be affected by climate change.

There is extensive use of groundwater in the surrou nding area and coastal springs at
Thyspunt. Local and regional surface water resource s are under stress and additional
draw-off to supply a nuclear power station would ex acerbate this situation. The main
alternative for surface water supply with least local and regional potential impact is import of
water from the Orange River Scheme. However, desalination of sea water is the most viable
option for an assured water supply with least potential environmental impact and would not be
affected by climate change .
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Duynefontein

Table 1-14: Summary of Freshwater Supply Impacts at
DUYNEFONTEIN
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Table 1-15: Summary of Freshwater Supply Impacts at Bantamsklip
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Table 1-16: Summary of Freshwater Supply Impacts at

Pre-mitigation
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1.7  The risk of debris flow, liquefaction and damag e to roads at the Thyspunt
site

During the period that the Draft EIR was available for comment from March to June
2010, a number of stakeholders with an interest in the Thyspunt site claimed that there
could be a significant risk of “debris flows” at th e Thyspunt site. These stakeholders
included Prof. Fred Ellery of Rhodes University. Th  ese claims were based on, amongst
others, deposits laid down by the Sand River, the p  resence of quicksand in previous
floods of the Sand River and the November 2007 floo d that damaged the R330 at St.
Francis. In support of the claims regarding the ris k of debris flow, Prof. Ellery provided
evidence (in the form of photographs of alluvial de posits), as well as reference to
evidence collected by other specialists and academi cs. The details of this evidence and
the findings in response to these claims are docume nted Appendix E30). It should be
noted that the Dune Geomorphology Report was amende  d to include the 2011-2012
floods assessment.

1.7.1 Characteristics of debris flows

The characteristics of debris flows are as follows and a typical debris flow is illustrated

in Figure 1-1:

. Debris flows initiate on steep slopes, typically 30  ° or more, with a minimum of 15°.
Gravity is the driving force that creates the flows , hot entrainment (i.e. picking up
and carrying along) of sediment by moving water;

. Debris flows that cause significant destruction are mostly those that are initiated
on steeper slopes: 20° and above;

. Debris flows can continue flowing on shallow slopes , at least 1°, until friction
dissipates their inertia;

e Water often initiates a debris flow by lubricating the sediment, enabling it to start

sliding; extreme rainfall events trigger most debri s flows;

. Debris flows stop flowing after a short while and e nd abruptly: they are “frozen”
when they run out of inertia. There are consequentl  y no sedimentary structures like
cross-bedding, soft-sediment deformation, etc.; and

. Biologic material is not necessarily a constituent of debris flows.

SCAR (Area of initial failure)

TRACK (May or may
not be eroded)

ZONE OF
DEPOSITION
(Fan)

SOIL OR COLLUVIUM

Figure 1-1: lllustration of a typical debris flow
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1.7.2 The potential for debris flow at Thyspunt

The dune geomorphology specialist, Dr. Werner lllen  berger, came to the following
conclusions regarding the potential for debris flow at the Thyspunt site and in the
surroundings:

*  Slopes in the area that are steep enough to initiat e debris flows are ridges formed
by arms of parabolic dunes and sidewalls of previou sly mobile dune fields.
However, these ridges are composed entirely of sand , and debris flows cannot
form in pure sand because water soaks away rapidly into sand;

e The Sand River slopes at 0.67°, which is too shallo w to form or sustain debris
flows;

. Relevant specialists such as Koos Reddering have st  udied the photographs of the
deposits using image enhancement, and have identifi ed features that could be
cross-bedding and soft-sediment deformation, althou gh these are vague, and
cannot be positively identified as originating from debris flows. Koos Reddering
has mapped the geology of the area in detail and ha s never seen any debris flow
deposits; and

. Relevant and knowledgeable specialists including Je nny Burkinshaw, lzak Rust,
Pete lligner and Dr. lllenberger himself have never  found evidence of debris flows
or debris flow deposits in many field visits to the area, including some visits made
shortly after flood events of the Sand River.

The opinion of the above specialists is that the su pposed debris flow deposits provided
by Prof. Ellery are river flood deposits of sand, s ome mud, a few pebbles, and some
plant debris, that were entrained and later deposit  ed by the Sand River when in flood.
The Sand River carries a high sediment load (“hyper -concentrated flow”), so
sedimentary structures are often poorly developed. The sediments were probably
deposited by a flood event of the Sand River.

It is concluded that there are no debris flows or d ebris flow deposits in the Sand River.

There are no other environmental conditions in the Cape St. Francis area that are
conducive to the formation of debris flows. Thus de bris flows do not pose a threat to a
potential nuclear power station and its associated infrastructure at the Thyspunt site.

1.7.3 The potential for liquefaction of sand

One of the concerns raised by stakeholders at St. F  rancis was that liquefaction of sand

could take place within the mobile dunefields, and amongst vegetated dunes and
wetlands that the Eastern Access Route (See Chapter 5 for a description of this route)
to the Thyspunt site would traverse, resulting in q uicksand that could engulf vehicles,

hence making access routes to the possible nuclear power station and its associated
infrastructure at the Thyspunt site unsafe.

To this concern, lllenberger (2010) found that quic  ksands often occur in the mobile
dunes of the Oyster Bay dune field: many people hav e experienced all terrain vehicles
being bogged down while driving through the dune fi eld during wet periods. The
quicksands are mostly formed when loosely consolida ted sand is inundated. A front
end loader that was trapped in quicksand during the 2007 floods is an example of this.

It is concluded that vehicles would not be engulfed in quicksands in the Oyster Bay
dunefield unless they drive on the bed of the Sand River or around interdune ponds.
Vehicles travelling on the R330 are not in any dang  er of being engulfed in quicksands.
The proposed “Eastern Access Route” to the Thyspunt site that would cross vegetated
dunes and wetlands would be built to correct engine ering specifications including
geotechnical surveys with boreholes, etc. It would be designed with suitable
foundations to accommodate any poor founding condit ions, so that vehicles can safely

use the road. The proposed nuclear power station wo  uld be founded on solid rock and
so quicksands or liquefaction of sand could not hav e any effect on it.
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1.7.4 The potential for flood damage to the R330

A major flood occurred at St. Francis during Novemb er 2007. The catchment area and

flow path of the flood-water are as shown in Figure 1-2. These floodwaters did not
originate from the Sand River (which is situated to the north of where the flooding
occurred). A large elongated east-west trending dun e ridge separates the Sand River
catchment from catchments to the south (Figure 4.1) . The catchments to the south are
separated by similar but lower dune ridges that are mostly closely spaced.

Consequently these catchments are long and narrow.

The table below summarises recent flood events at S  t. Francis Bay (Ninham Shand,
2008, quoted in lllenberger, 2010). Rainfall was ab  ove average, with numerous medium-
sized flood events that caused an increase in groun  dwater level. The November 2007
flood is estimated to be a 1:200 year event that wa s very localised.

Table 1-17: Rainfall leading up to the November 200 7 flood at St. Francis

Date Total amount Peak
August 2006 248 mm 165 mm over 3 days
March 2007 176 mm 175 mm over 3 days
May 2007 179 mm 161 mm over 3 days
August 2007 142 mm 56 mm over 3 days
23 November 2007 184 mm over 1 day 120 mm in 4 hour s — over very
small area

The recent removal of alien vegetation in the catch  ment of the November 2007 also
caused an increase in groundwater level. Groundwate  r level was thus very high during
the last quarter of 2007, so infiltration was reduc  ed and runoff increased proportionally.
There was a fire in the catchment in early November 2007 which would have further
reduced infiltration rates and increased runoff. Al | these factors compounded to cause
an unusually high amount of runoff. The factors are largely natural.

The catchment for the November 2007 floodwater is f ormed by the narrow Eastern
Valley Bottom wetland that is confined by the afore mentioned low east-west trending

dune ridges. The floodwater then flowed across the Links Golf Course (Figure 4.2).
Runoff from the Links Golf Course augmented the flo w, but apparently not to a great
extent (Ninham Shand, 2008 as quoted in lllenberger , 2010). The flow path used to
follow a natural course across the R330, as shown i  n Figure 4.1, before St. Francis Bay
Village was built. Although storm water pipes had b een built under the R330 at this
point, the development of St. Francis Bay Village b locked this natural course. Hence the

floodwater turned and ran down the R330 and then tu  rned again to cross the R330 to
run into the St. Francis Bay Golf Course (Figures 4 .1 & 4.4). Some of the floodwater
ponded here and soaked away slowly, and some flowed down the length of the Golf
Course to eventually discharge into the sea. During this event significant damage was

done to the R330 where the floodwater crossed ther  oad.

According to a number of sources, as documented in lllenberger (2010), the most
extensive damage to the R330 occurred during a floo  d in November 1996, when the
wing walls on either side of the culvert were damag  ed and there was some erosion of
the tarred surface by water flowing over the road. The road was still wide enough to

accommodate two directions of traffic flow. The san d that is transported by the Sand

River passes through the culvert under the road dur ing normal flow and flood events.

The R330 has been damaged by some of the numerous f loods of the Sand River since
the road was rebuilt to its current standard in 198  9/1990, but damage was minor in that
vehicular access was never interrupted.
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Flowpath of runoff from Eastern
Valley Bottom wetland

Irrigation Dam of St.Francis
Links Golf Course

o, e SRR e w

Flowpath of runoff from Eastern 8 Former flowpath of runoff from
Valley Bottom wetland Eastern Valley Bottom wetland

Flow paths run parallel to long vgetated
dune ridges; this large dune ridge
separates the Sand River catchment

Damageo R330 here

Figure 1-2: Flow path of floodwater that damaged th e R330 in November 2007.
(The map is in three parts, top to bottom is fromw  est to east)
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1.7.6

Based on the above-mentioned findings it is recomme nded that:

e The wing walls on either side of the culvert be rep  aired;

. Road engineers should check what flood recurrence i nterval the culvert can
handle, and improvements should be made if necessar vy;

»  The culvert should be checked regularly to see that it is not blocked by sand; and

e The culvert should be checked during floods and any debris that is caught across

it should be removed.

The 2011 and 2012 floods and the Sand River

The Santareme event of 15 September 2012 provides a dramatic example of the flash-flood
that can result when an interdune pond breaches. This dunefield had been artificially
stabilized, preserving the transverse dune topography that dams surface runoff. The flood
resulted from the rupture of one of these ponds.

It often happens that there is not one big rainfall event, but a number of smaller events. The
landscape became progressively saturated with water, so that there is less and less
absorption capacity, and the proportion of runoff increases accordingly. A rainfall event of 100
mm or so at the end of a wet season can generate a flood with high peak flow that can cause
significant damage. This happened in 2011 and 2012.

The largest event in 2011 was 123 mm on 2/3/4 July. After this rain, a large volume of water
accumulated in the nose of the southern tongue of the Oyster Bay dunefield; flow was
augmented by water from the cutoff canal.

The southern tongue was artificially breached on 7 July. The Sand River culvert was washed
away in the ensuing flash-flood, and the Sand River delta in the Kromme estuary gained about
80,000 m3 of sediment.

The final rainfall event of 2012 was the largest event for that year: 113 mm fell from 17 to 20
October. It resulted in a flood that washed away the temporary Sand River culvert that had
been built in August 2011.

The Sand River erodes dunes as it makes its way through the dunefield, entraining much
sand. Large amounts of sand as well as plant debris are carried down the Sand River during
floods. This is a normal fluvial process, not a debris flow. The sand is ultimately deposited in
the Sand River delta in the Kromme estuary. This has been happening for hundreds of years.

Sand River delta in the Kromme Estuary

The Kromme estuary is typically sand-choked. The sand is derived from the Sand River and
from tidal currents that carry sand into the estuary from the sea. The Sand River delta has
never blocked the Kromme estuary completely, and it is not likely to do so.

Conclusions
It is concluded, based on lllenberger (2010), that:

e There is no significant risk of debris flow damage to the nuclear power station or to
the access roads to the site, primarily since the s lopes of the area are not
conducive to (steep enough for) debris flows. Accor ding to a number of specialists
who have been consulted, there is no evidence of de  bris flows having occurred in
the Thyspunt environment.

e There is a potential for liquefaction of sand withi n the mobile dunes of the Oyster
Bay dune field. The quicksands are mostly formed wh en loosely consolidated sand
is inundated by water. Provided that these areas ar e avoided (as is proposed, since
the power station footprint is located well south o f the mobile dune fields), there is
minimal risk to the power station and the access ro ads. There is no evidence of
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liquefaction along the alignments of the proposed E astern or Western Access
Roads to the Thyspunt site;

e« The November 2007 flood event that caused washing a  way of sections of the R330
at St. Francis was caused by an estimated 1:200 yea r flood event, preceded by a

number of high rainfall events during the preceding months and a downpour of
120 mm in four hours occurring within a very locali sed area. Other causal factors
include the long and narrow nature of the catchment (situated to the south of the

Sand River) and a fire in the catchment during earl y November 2007. The fire
reduced infiltration and increased runoff;

*  The culverts underneath the R330 have been sufficie  nt to handle most flooding
events in recent history, although there is occasio nal overtopping of the road. The
wing walls of the culverts were damaged during a fl ood in November 2006, and it is
recommended that they should be repaired;

. Interdune ponds should be monitored during periods of high rainfall to see if
dangerous situations are developing. Aerial surveys from a small aircraft are an
efficient way to do this; and

e The temporary Sand River culvert should be urgently replaced with a suitably
designed permanent structure.
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BIOPHYSICAL IMPACTS

1.8 Impacts on flora and ecosystem functioning

The botanical assessment is contained in Appendix E 11. This report describes and
analyses the flora, vegetation, and coastal dunes o f three sites along the Western,
Southern and Eastern Cape coasts for a Conventional Nuclear Power Station proposed
by Eskom.

1.8.1 Specialist Findings

Duynefontein

Two vegetation types (Cape Flats Dune Strandveld and Cape Flats Sand Fynbos) are found
on the site, both of which are Endangered. Eleven plant communities were identified, with
general correlation between soil characteristics and plant community, but with major grouping
into calcareous dunes and non-calcareous sand plain fynbos. Habitat rarity is moderate for the
EIA corridor. The dune and sand plain flora was shown to be distinctive of the site, yet linked
with the wider West Coast flora. Of the 380 species found on the site, 34 are rare. Species
rarity is highest in the sand plain fynbos, as is localised endemism, but is substantially lower
on the transverse dunes and this is echoed in the low endemism there. However, both habitat
and species rarity rises appreciably when the sand plain fynbos vegetation is crossed for the
planned powerlines. Sensitivity is locally high due to the presence of mobile and potentially
mobile dune sand, with fire proneness being high in the sand plain fynbos. Conversely,
vegetation resilience is low. The transverse dune system at Duynefontein is endemic, with this
system type poorly represented on the Cape West Coast.

Bantamsklip

Nine vegetation types were found on the site. Together with their conservation status, these
are: Agulhas Limestone Fynbos (Least Threatened), Agulhas Sand Fynbos (Vulnerable),
Cape Lowland Freshwater Wetlands (V), Cape Seashore Vegetation (LT), Elim Ferricrete
Fynbos (Endangered), Overberg Dune Strandveld (LT), Overberg Sandstone Fynbos (LT),
Southern Coastal Forest (LT) and Western Coastal Shale Band Vegetation (LT). Within these,
16 plant communities were identified, and included terrestrial (dryland) as well as wetland and
riverine habitats. Soil patterns closely parallel differences in plant communities, and there is a
clear separation between calcareous and non-calcareous habitats. An extremely high
proportion of 50 Red Data out of a total of 463 plant species was found, and this echoes the
high localised endemism for the site. There is a clear separation of local floras within the site,
and this is driven by the calcareous or non-calcareous nature of the substrate, and whether
communities are pioneering or climax. A key factor is the moisture regime of the soil, with
riverine and wetland habitats separating from the other flora. Most of this rarity is found to the
north of the R43, except for the areas of coastal limestone, and to a certain extent the coastal
sands. Habitat rarity is also greater north than south of the R43, again with the exception in
the areas of coastal limestone. High sensitivity in terms of erosion potential occurs on mobile
and semi mobile dune systems at the coast, as well as the sandy plain and the river and
wetlands. Fire is also a key factor, with high proneness related to the presence of fynbos over
most of the site. Correspondingly, low resilience of the area is governed very closely by the
presence of inland and coastal limestones, river and wetland systems and the transverse
dunes. The dune systems at Bantamsklip are well represented elsewhere along this coastline
and are thus neither rare nor endemic.

Thyspunt

Five major vegetation types occur on the site (conservation status in brackets): Algoa Dune
Strandveld (Least Threatened), Southern Cape Dune Fynbos (LT), Tsitsikamma Sandstone
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1.8.2

Fynbos (Vulnerable), Cape Seashore Vegetation (LT) and Cape Lowland Freshwater
Wetlands (V). This translates into nine major plant communities with six wetland types and a
river system. Three hundred and eighty three plant species have been recorded from the site,
with a very low rare species count (14 or 3.7%), compared with other coastal areas which
typically exhibit rare species counts of more than 5% (pers. obs.). Analysis of onsite floras
shows a clear distinction between calcareous and non-calcareous habitats, and with total soil
carbon playing a key role as one moves inland from the coast, through primary dunes, stable
dunes and forest. Species rarity is generally low, with the exception of one or two habitats.
Likewise, habitat rarity is fairly low except for the transverse dunes, coastal limestones and
wetlands. Endemism is also low, with only one local endemic found there.

Sensitivity is greatest on both mobile and stable dunes, with most of the site showing high
tolerance to droughting. All fynbos communities would show high proneness to burning.
Habitat resilience would be lowest for the mobile dunes, coastal limestones and wetlands. The
headland bypass dune system at Thyspunt is endemic to the area and the biggest on the
South African coastline.

Identified impacts and proposed mitigation measures

Duynefontein
Loss of habitat and species

At Duynefontein Eskom has managed its property as a reserve and will continue to be
managed in this manner. Most of the proposed EIA corridor and HV yard is located in Cape
Flats Dune Strandveld. This vegetation type has a rarity ranking of Endangered (i.e. high
rarity). The primary dunes (Cape Seashore vegetation - Least Threatened and low rarity)
might also be impacted, depending on what coastal setback is created. Such loss will be
locally, regionally and nationally significant and permanent. The footprint would be located in
habitat of high rarity. Such loss would be permanent and local, regional and national

All phases are located in areas which have low species rarity. Red Data species losses would
be localised and permanent

The powerlines and access roads from the proposed nuclear facility would cross the
transitional transverse dunes/parabolic dunes (Cape Flats Dune Strandveld) as well as
Atlantis Sand Fynbos. Both are endangered or have high rarity. This would lead to possible
local, regional and national losses of this system

Habitat rarity for the transitional transverse dune vegetation is medium whilst that of the acid
sandy acid flats is very high. Losses at a local, regional and national level would thus be
significant. Species rarity in the transitional vegetation is low, but very high on the sandy acid
flats.

Loss of dunes and dune ecosystem function

According to the botanical specialist, construction of a nuclear facility would potentially lead to
the loss of most of a large transverse dune system endemic to the lower Cape West Coast.
The Duynefontein system is regarded is remarkable for its size (nearly 1 000 ha) and location
at the coast. This system is poorly represented in the region, although there is a similar large
transverse dunefield to the north-east at Witzand and a similar, but larger, more intact system
north of Yzerfontein (protected within the West Coast National Park). However, field
observations together with the dune geomorphologist confirm that there is fairly
substantial inland sand movement from the south-wes t, suggesting there has either
been somewhat of a “correction” in the dune system, or that the south-western source
of sand has been present for some length of time, w  hich implies that the impacts on
this system may not be as serious as initially anti cipated.

This finding of the botanical specialist contrasts with the findings of the dune geomorphology
specialist. According to the dune geomorphology specialist (lllenberger pers. comm. 2010),
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although the dune system at Duynefontein has value, it has been extensively disturbed in the
past. .The KNPS was built within the southern portion of this system, and the dune system is
therefore far from pristine. In order to minimise the impact of wind blown sand on Koeberg and
its associated infrastructure, the area around Koeberg was artificially stabilised through the
establishment of vegetation. The KNPS significantly compromises the supply of sand to the
northern portion of the dunefield, although sand supply to the northern portion of the dune field
has not been completely interrupted. lllenberger’s opinion is that, from a geomorphological
point of view, the impact of the proposed Nuclear-1 on the dune systems would be
insignificant, provided that the footprint of the power station is kept to the periphery of the dune
system.

Loss of ecosystem function in sand plain fynbos

This system would be affected by and large by the construction of power lines to the south and
east of the nuclear facility, as well as access roads. This would lead to the partial loss of
ecosystem function, particularly where the pylon bases are located and roads are constructed.

Impacts of sea level rise

The maximum predicted water surface elevation above mean sea level (amsl), taking climate
change into account, is 11.2 m, 1.1 m above the present maximum. A 1:100 year sea level
floodline based upon the year 2075, allowing for 60 years' operation after possible completion
in 2021 has been assumed. It has been noted that the coastline is sandy and that beach
erosion is likely to be high, both along the coast as well as if the coastline is breached. In the
latter scenario, flooding could occur behind the dunes immediately on the coast.

Primary and transverse dunes would be the most affected, with likely impacts on the
functioning of the latter. However, part of the coastline is a raised beach located upon older
Pleistocene calcretes and limestones and this is likely to reduce the potential impact of sea
level rise to some extent.

Cumulative impacts

Impacts likely to be incurred in the long term and over the operational phase of the facility are
chiefly those which would lead to loss of natural habitat fragment and in any way compromise
ecosystem functioning. These include loss of the mobile and endemic transverse dunes and
associated habitats. If more than one facility is constructed, then losses of transverse dunes
habitat as well as impacts on the Sand Plain Fynbos would increase.

Continued conservation of the site

The continued management of the Koeberg Nature Reserve, which entails the whole of the
site outside the present nuclear power station, is considered a positive impact. Current
multiple-use of the reserve is extensive and conservation management would continue with
the new nuclear power station.

Potential impacts likely to be incurred in the long term and over the operational phase of the
facility are chiefly those which would lead to loss of natural habitat fragment and in any way
compromise ecosystem functioning. These include loss of the mobile and endemic transverse
dunes and associated habitats. If more than one facility is constructed, then losses of
transverse dunes habitat as well as potential impacts on the sand plain fynbos would increase.

Proposed mitigation measures

*  Any construction of structures associated with the facility should be consolidated where
possible, to minimise fragmentation and thus reduce the compromising ecosystem
functioning;

Where possible, power lines should be routed away from sensitive habitats and systems.
These include the mobile transverse dunes and the transition between the transverse and
parabolic dunes, and the acid sand plain fynbos, to the south-east of the planned facility.
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Number of pylons should be kept to a minimum (i.e. longer power line spans used) and
power line supports where possible located in previously disturbed areas;

. For each phase of construction within natural veld, a search and rescue operation is
required which will identify all plants which are either extremely rare (i.e. Endangered or
Critically Endangered) or which can be used in site rehabilitation;

e A rehabilitation plan which should ensure that all areas disturbed in the development of
the proposed facility are satisfactorily rehabilitated with locally occurring indigenous
species. This must include the collection of appropriate plant material prior to
construction’s commencing, the storage of such material and/or the growing on of
suitable material. Plants would need to be at least two to three years old for use in
rehabilitation and thus sampling should commence during the construction period, at
least three years before commissioning of the nuclear power station;

e At least two years before commencement of construction an on-site nursery with
manager needs to be set up at Duynefontein. A list of appropriate species needs to be
drawn up and both seed and cuttings collected, planted out and suitably hardened off;

e Topsoil (0 — 300 mm depth) must be removed from any area being disturbed temporarily
or permanently, and stockpiled. Piles should be no more than 1.5 to 2 m high to avoid
decrease in aeration, but also too rapid decomposition of organic matter, the latter
essential for providing a good start for new plants;

e Stockpiles should be placed in previously disturbed areas and should definitely not be
located on natural vegetation. This would lead to the death of the latter;

. Planting of nursery-grown and translocated species should be undertaken at a density set
by the rehabilitation specialist, but generally at no less than 1 m apart. Time of planting
should be just prior to the commencement of the rainy season in the Western Cape (April/
May) so that plants are provided with good moisture conditions prior to the onset of the
summer season some six months later; and

e A 200 m wide coastal corridor must be maintained between the nuclear power station and
the high water mark.

1.8.2.1 Bantamsklip

Loss of habitat and species

The extent of the proposed EIA corridor and HV Yard comprises some 322 and 207 ha
respectively, with the nuclear power station likely to be in the order of 230 ha. Virtually the
entire EIA corridor and HV Yard is located on the Least Threatened (i.e. low rarity) vegetation
type, namely Overberg Dune Strandveld. All phases are located in habitat that either has no
Red Data species, or has low to medium rarity. An area of high rarity (coastal limestones) may
be affected in the south-east of the footprint, depending on the placement of the nuclear power
station within the EIA corridor.

Loss of ecosystem function

Construction of the nuclear power station could lead to the loss of partially stable transverse
and stable deflated parabolic dunes. Both these dune systems are, however, well-represented
along this coastline. The transverse dunes at Bantamsklip are severely impacted by invasive
Acacia cyclops rooikrans, and these have artificially stabilised much of this naturally mobile
system. However, construction on the eastern end of the western transverse dune system
could lead to management challenges in the longer-term, as natural dune movement would
still be eastwards. Depending on the placement of the nuclear power station within the EIA
corridor, the functioning of the rare coastal limestones on the northern portion of coastline may
be also be affected.

Impacts of sea level rise

The maximum predicted water surface elevation above mean sea level (amsl), taking climate
change into account, is 10.8 m, 1.4 m above the present maximum. A 1:100 year sea level
floodline has been determined for Bantamsklip. It has been noted that the coastline is sandy
and that beach erosion is likely to be high, both along the coast as well as if the coastline is
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breached. In the latter scenario, flooding could occur behind the dunes immediately on the
coast. Primary and transverse dunes would be the most affected, with likely impacts on the
functioning of both.

Cumulative impacts

Impacts likely to be incurred in the long term and over the operational phase of the facility will
include those that fragment and otherwise compromise ecosystem functioning. This applies in
particular to the transverse dune systems and coastal limestones. If an additional nuclear
power station is constructed (as part of Nuclear-2 and Nuclear-3), then additional losses of the
western and eastern transverse dune systems are likely to occur.

Conservation of the site

Whilst the dune systems are fairly well-conserved along the coastline between Hermanus and
Cape Agulhas, the inland systems have demonstrated higher rarity and greater conservation
importance. The inland systems are on the whole poorly conserved. Any additions to those
vegetation types with <10 % protected would make significant contributions to conservation in
the region. If a nuclear facility is built at Bantamsklip it would bring some 2 300 ha (the balance
of the site after construction of the nuclear power station) of protected natural vegetation to the
western Agulhas Plain. To ensure that the benefits of conservation continue to be felt after
decommissioning, Eskom would need to retain ownership of the land in perpetuity, or the land
would need to be handed over to a conservation body such as CapeNature or South African
National Parks Board.

Proposed mitigation measures

e The coastal limestone should be avoided and if possible, although not essential, the
transverse dunes should be avoided;

*  Any construction of structures associated with the facility should be consolidated where
possible, to minimise fragmentation and thus reduce the compromising ecosystem
functioning;

. Internal power lines should not cross the rare and sensitive natural vegetation in the north
of the site. Rather they should be routed away from such habitats and where possible
placed along the outside of the area;

e Search and rescue operations, rehabilitation plans, a nursery and topsoil management
must be the same as for Duynefontein; and

. A 200 m wide ecological corridor as a minimum width for serving as a conduit for
pollinating and fruit-translocating fauna and an enabling area for essential ecological
processes, such as dune mobility, pollination, and preservation of major communities.

1.8.2.2 Thyspunt

Loss of habitat and species

The proposed EIA corridor will impact on the Least Threatened vegetation type (i.e. low rarity),
namely Algoa Dune Strandveld, with a smaller area of Southern Cape Dune Fynbos (also
Least Threatened) also affected. A small part of the Langefontein Wetland in the eastern
extremity of the EIA corridor could also be impacted — such losses would be highly significant
and permanent. With the exception of the Langefontein wetlands (very high rarity), the corridor
is located mainly in habitat of very low and low rarity. The entire EIA corridor is located in
habitat which either has no Red Data species or has low rarity.

The proposed power line alignment would cross stable parabolic and unstable (mobile)
transverse dunes between the EIA corridor and the HV Yard. The communities affected here
are Least Threatened (i.e. low rarity). The community of highest rarity and highest sensitivity
that would be affected is the band of transverse dunes that runs through the centre of the
Eskom-owned property from east to west.

Potential impacts of the proposed eastern access road (from Cape St. Francis) will have a low
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impact. Impact of the western access road (between the eastern boundary of Oyster Bay and
along the coast to the nuclear power station) would have a high potential impact on the
northern transverse dunes and mobilising parabolic dunes in this area. The vegetation types
affected are all Least Threatened and the alignment could be designed to pass through
habitats of low rarity, in particular avoiding any tall thicket and coastal forest which occurs here
in patches. However, the dilemma with this alignment is in how the endemic Oyster Bay Cape
St. Francis headland bypass dune is viewed. The initially proposed (but now rejected)
northern access road (running roughly south from HV Yard) would have cut through the
mobile northern transverse dune system as well as stable and partially stage parabolic dunes.
It would then cross the sandstone wetlands north of the transverse dunes and follow a route
over degraded sandstone fynbos within and outside of the “panhandle”. Most of the route
would have crossed Southern Cape Dune Fynbos or Algoa Dune Strandveld, which are both
Least Threatened (Low rarity). The stabilised dunes along the route are of Low rarity with the
mobile transverse dunes being of High rarity, coupled with high sensitivity. The sandstones
(Tsitsikamma Sandstone Fynbos are by and large severely degraded, but are nevertheless of
low rarity as well. Species rarity, both unweighted and weighted, is very low. The band of
wetlands within the transverse dunes as well as just north of the transverse dune system are
rated as having High rarity, and are also endemic.

Loss of ecosystem function

Construction of the power station in its proposed present locality would lead to the loss of fairly
extensive tracts of partially stable parabolic and stable deflated parabolic dunes. These dunes
are well-represented on the Thyspunt site as well as elsewhere along the Eastern Cape
coastline. Loss of ecosystem function within these communities is probably low as large,
connected tracts of this system would still remain intact post-construction, In addition, there
are indications, based upon historical aerial photographs, that the area has been increasingly
stabilised in recent times, with a general reduction in extent of mobile sand.

The greatest concern would be the potential loss of wetland function for both the Langefontein
and the coastal wetlands (to the south of the site). These two systems are extremely rare and
endemic and are essentially irreplaceable. In spite of the above-mentioned concern, the
geohydrological monitoring and subsequent modelling has confirmed that the impacts
on Langefontein can be mitigated.

Construction of power lines along the proposed alignment would have a negligible effect on
dune ecosystem functioning, as long as pylons avoid the mobile part of the transverse dunes.
Construction of the eastern access road would have negligible impact on ecosystem function.
The western access road could have significant impacts on the functioning of the dune
system. The northern access road (now rejected) was regarded as highly undesirable as it
would have crossed a mobile dune system, which is likely to be heavily compromised by
permanent structures built across the flow of sand (eastwards). In addition wetland function
could be impacted due to the complex nature of these habitats, which are interwoven with the
transverse dunes, and which act as special habitat along the northern boundary of these
dunes.

Impacts of sea level rise

The maximum predicted water surface elevation above mean sea level (amsl), taking climate
change into account, is 7.4 m, 1.3 m above the present maximum. The coastline is sandy and
that beach erosion is likely to be high, both along the coast as well as if the coastline is
breached. In the latter scenario, flooding could occur behind the dunes immediately on the
coast, especially at Thysbaai itself.

Cumulative impacts

Impacts likely to be incurred in the long term and over the operational phase of the facility will
include those which fragment and in any way compromise ecosystem functioning. Key areas
of concern are the coastal wetlands and Langefontein, which could be severely compromised
in the long term if appropriate mitigation measures are not introduced. The western access
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road would permanently compromise the western end of the northern transverse dune, whilst
construction of a road and, to a certain extent, power lines across the middle of the same
transverse dunes could also create long term impacts if mitigation is inadequate. Construction
of further nuclear power station phases could also cause further permanent losses of wetland
habitat and functioning.

Conservation of the site

The Oyster Bay-Cape St. Francis headland bypass dune (HBD) and its associated wetlands
are seen as a key priority for conservation. However, this system is under-conserved with
only five reserves in the intact part of the HBD. None of these (Eskom’s Thyspunt Natural
Heritage Site, the Rebelsrus Private Nature Reserve, Derek Cook Thula Moya, (500 ha) Links
Nature Reserve (100 ha) or Sand River Sanctuary Private Nature Reserve) has any statutory
status. The HBD is being threatened by urban and related development such as the St.
Francis Golf Course and Links. Already 19 % of the HBD has been developed, mainly through
residential expansion or golf courses. If a nuclear power station were to be built at
Thyspunt it would bring some 1 400 ha of four major dune types to a conservation area
for the HBD against a relatively small area of 200 - 280 ha for a nuclear power station. If
Eskom follows the example of Duynefontein (Koeberg Nature Reserve), a similar
reserve could be created here.  This would be a mayor benefit to the conservation of this
area and unique dune system. To ensure that the benefits of conservation continue to be felt
after decommissioning, Eskom would need to retain ownership of the land in perpetuity. A
preferred option for security of the land would be to hand it over to a conservation body such
as Eastern Cape Nature Conservation, Cape Nature or South African National Parks Board.

Proposed mitigation measures

e The sensitive coastal environment, including any mobile or semi-mobile dunes, should be
avoided. In particular both the coastal wetlands and the Langefontein wetlands should be
avoided and a suitable buffer of minimum 100 m wide created;

»  Where rare habitat, such as the coastal wetlands, stands to be lost or compromised, for
example by draw down of groundwater, every effort should be made to adjust
development footprints so that such habitat is avoided or loss is minimised;

*  The northern access road must be avoided:;

* Any construction of structures associated with the facility should be consolidated where
possible, to minimise fragmentation and thus reduce the compromising ecosystem
functioning. Power lines have less of fragmentation impact than roads more flexible in
implementation;

. Internal power lines should not cross the rare and sensitive natural vegetation in the north
of the site. Rather they should be routed away from such habitats and where possible
placed along the outside of the area;

e  Search and rescue operations, rehabilitation plans, a nursery and topsoil management
must be the same as for Duynefontein; and

e A 200 m wide ecological corridor as a minimum width for serving as a conduit for
pollinating and fruit-translocating fauna and an enabling area for essential ecological
processes, such as dune mobility, pollination, and preservation of major communities.

1.8.3 Conclusion
The location of the HV Yard at Thyspunt in degraded sandstone fynbos is considered
acceptable, providing the footprint is realigned to occupy previously farmed land.
Of the three sites, Bantamsklip will experience the least impact on botanical
communities and species, as the ecosystems on this site are fairly common along this
section of coastline , provided the nuclear power station is situated on the eastern half of the
EIA corridor, away from the limestone fynbos.
Of Thyspunt and Duynefontein, Thyspunt has by far t he greatest diversity of vegetation
communities, including extensive and highly sensiti ve wetlands, particularly the
Langefontein wetland complex in the eastern portion of the site. The headland bypass
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dune system is also sensitive to disturbance and acknowledged as a unique coastal feature,
although it has been greatly impacted by the development of Oyster Bay to the west and St.
Francis to the east. Of the three proposed access roads, the eastern access road will cause
the most significant impacts, followed by the western and northern access roads (the latter
has been rejected as an alternative).

The EIA corridor at Duynefontein is characterised by a mobile dune system, which has

been extensively impacted historically by the KNPS. The system is regarded as sensitive
botanically. However, according to the dune geomorphology specia list, the system is
not highly valuable due to its impacted nature. There is a well-protected very similar

system further north along the Western Cape coast at Yzerfontein in the West Coast National
Park. Therefore, in spite of the botanical specialist’'s concerns about the impacts on the dune
system at Duynefontein, this is not regarded as a significant impact.

Of the three alternative sites, Thyspunt will exper ience the highest level of potential
impact (i.e. is least preferred), followed by Duynefontein (intermediate preferred) and
Bantamsklip (most preferred).

Of the three alternative sites, Bantamsklip and Thy  spunt will potentially benefit the
most from the establishment of a protected area (provided it is handed over to
conservation authorities after decommissioning), as neither of these sites currently has formal
protected status. Thus the Thyspunt and Bantamsklip sites may also get the greatest possible
benefit from the establishment of a power station, provided that it is placed and constructed in
such a way that the most sensitive ecosystems are not affected. The No-Go alternative in the
case of these alternative sites may be even more environmentally degrading than the
development of a power station, since the sites would then in all probability be sold and may
be subject to residential or other forms of development that could result in impacts of greater
significance than the development of a power station. Due to the large safety zones of a
nuclear power station (at least 800 m radius from the nuclear power station), a sizable portion
of the site would effectively be conserved. There is no such guarantee of a portion of the site
being conserved in the event of other forms of development.
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Table 1-18: Impacts on flora at Duynefontein: nucle  ar power station
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Table 1-19: Impacts on flora at Duynefontein: power  lines and access roads
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Table 1-20: Impacts on flora at Bantamsklip
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Impacts on flora at Thyspunt: nuclear p

ower station
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Table 1-22:

Impacts on flora at Thyspunt: Powerline
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Table 1-23:

Impacts on flora at Thyspunt: High Volt
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Table 1-24:

Impacts on flora at Thyspunt: Eastern A

ccess Road
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Table 1-25:

Impacts on flora at Thyspunt: Western A
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1.9 Impacts on dune geomorphology

This section discussed the impacts of the proposed power station, access roads and
other associated infrastructure such as power lines on the dynamics of the vegetated
and unvegetated (mobile) dunes. The specialist repo  rt dealing with issues of Dune
Geomorphology is contained in Appendix E2.

1.9.1 Specialist findings

Duynefontein

The dunes at Duynefontein form part of the Atlantis corridor dunefield. The dune varieties
found are mobile transverse dunes, transverse dunes artificially stabilised with alien vegetation
such as Rooikrans, and naturally vegetated parabolic dunes. Groundwater only “daylights” at
Duynefontein in one or two small ephemeral interdune hollows, so there are no significant
impacts related to the interaction between groundwater and dune dynamics at this site.

At Duynefontein, 25% of the specific variety of mobile dunes will be lost if the proposed NPS
site is used, and although it would be preferable not to lose these mobile dunes, this is not a
fatal flaw in terms of their geomorphologic conservation value. The artificially vegetated dunes
have no conservation value. A small proportion of the Late Holocene parabolic dunes will be
lost; this is of low conservation significance.

Bantamsklip

Transgressive dunefields occur along the coast in the Bantamsklip area. They consist mainly
of transverse dunes, which are mostly artificially stabilised with alien vegetation such as
Rooikrans and some indigenous species. There are no currently mobile dunes on the site
itself. There are some much older naturally vegetated fossil parabolic dunes formed during the
previous interglacial (~ 120 000 years ago). Groundwater does not “daylight” at the site and so
there are no impacts related to the interaction between groundwater and dune dynamics at the
site.

The geomorphologic conservation value of the dunefields at the Bantamsklip site is low,
considering that other examples of dunefields of their type are hardly impacted.

Thyspunt

The dune varieties found at Thyspunt are mobile dunefields of the headland-bypass dune field
variety (the Oyster Bay dune field), and vegetated parabolic dunes and hairpin parabolic
dunes. In addition, sidewalls of previously mobile dunefields form long, vegetated dune ridges.
Parts of the mobile dunefields have been artificially stabilised with alien vegetation such as
Rooikrans. The mobile dunefields are very dynamic.

At Thyspunt groundwater “daylights” in many interdune areas within the Oyster Bay dunefield
to form ponds in the interdune areas (also known as dune slacks), where wetlands are often
found. The geomorphologic conservation value of the headland-bypass dunefields at Thyspunt
is high, as they are the only remaining large dunefields of this type that are still active in South
Africa. The headland-bypass dunefields at Cape St. Francis are unique on a local, regional
and probably global scale. The vegetated dunefield is a classic, almost pristine example of a
suite of Holocene and Pleistocene dune ridges with a variety of origins: parabolic dunes,
hairpin parabolic dunes, and sidewalls of previously mobile headland-bypass dunefields,
including fairly unique examples of such sidewalls. Overall, the dunefields at Thyspunt has
high interpretive value for elucidating coastal dune dynamics.
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1.9.2 lIdentified Impacts and proposed mitigation measures
Duynefontein
Impacts related to groundwater and surface water as far as they affect dunes
There are no significant impacts related to the int  eraction between groundwater and
dune dynamics at Duynefontein site.
Dynamics of mobile dunes (with specific reference to the viability of constructing infrastructure,
transmission lines and access roads)
Mobile dunes upwind of infrastructure, transmission power lines and access roads will be
blown onto transmission line pylons and access roads. This will have a high level of impact
on the infrastructure. Mobile dunes downwind of infrastructure and access roads will be
starved of sand supply. Mobile dunes will cease to exist when the ground level drops to the
interdune level, and the area will become naturally vegetated. This environmental impact will
be low, as natural processes will be mimicked, albeit at an accelerated rate.
Dynamics and stability of the artificially vegetated (fixed) dunes and naturally vegetated Late
Holocene parabolic dunes (with relation to the construction of infrastructure, transmission lines
and access roads)
Major disturbance or damage to the vegetation on the artificially vegetated dunes will re-
mobilise the dunes. Similarly the Late Holocene dunes will be re-mobilised by disturbance of
plant cover.
Impact of climate change
A retreat of the coastline in response to higher sea level may shift or create new sandy
beaches that supply wind-blown sand to dunes. Mobile dunes and dune fields may thus be
created in areas that are currently vegetated. This would require monitoring and suitable
management in the distant future. Wind speed is expected to increase by 10 %, and
storminess is expected to increase. Because wind-blown sand transport rate is roughly
proportional to the cube of wind speed, sand transport rate and correspondingly dune
movement rates of mobile dunes would increase by about 30 %. This will not have any
potential environmental impact.
Rainfall decrease and temperature increase will have no effect on mobile dunes. Plants on
vegetated dunes will be stressed by rainfall decrease and temperature increase, so blowouts
will form more easily.
Proposed mitigation measure
The mobile dunes can be stabilised with drift fences, brushwood and with pioneer indigenous
dune vegetation prior to planting to prevent mobile sand from covering infrastructure.
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Bantamsklip

Impacts related to groundwater and surface water as far as they affect dunes

Groundwater and surface water have no potential impact on the mobile or artificially
vegetated dunes.

Dune dynamics and stability of the artificially vegetated mobile dunes and Late Pleistocene
vegetated dunes

Any disturbance or damage to vegetation of the artificially vegetated mobile dunes can be
rehabilitated by re-planting the dune sand with suitable pioneer species of indigenous
vegetation to re-stabilise the dune sand and using brushwood and drift fences where
necessary. The Late Pleistocene parabolic dunes have a moderately developed soil with
nutrient-rich fines so soil exposed during construction and in soil stockpiles will be liable
to wind erosion that winnows these fines out of the soil.

Impacts due to climate change

A retreat of the coastline in response to higher sea level may shift or create new sandy
beaches that supply wind-blown sand to dunes. Mobile dunes and dune fields may thus
be created in areas that are currently vegetated. This would require monitoring and
suitable management in the distant future.

Wind speed is expected to increase by 10 %, and storminess is expected to increase.
Because wind-blown sand transport rate is roughly proportional to the cube of wind
speed, sand transport rate and correspondingly dune movement rates of mobile dunes
(that currently are only found off the site, towards Pearly Beach) would increase by about
30 %. This will not have any environmental impact.

Rainfall decrease and temperature increase will have no effect on mobile dunes. Plants
on vegetated dunes will be stressed by rainfall decrease and temperature increase, so
blowouts will form more easily.

Proposed mitigation measures

. The mobile dunes can be stabilised with drift fences, brushwood and with pioneer
indigenous dune vegetation prior to planting to prevent mobile sand from covering
infrastructure.

. Minimise area being cleared for construction at any one time, wet down these areas.
Wet down soil stockpiles, cover stockpiles with brushwood.

. Rehabilitation of vegetated Late Pleistocene dunes to their natural state will be difficult,
as climax vegetation will have to be re-introduced once the pioneer vegetation is
established.

. A suitably qualified environmental officer must supervise the rehabilitation of vegetation
on the Late Pleistocene parabolic dunes.

Thyspunt
Impacts of the proposed Northern Access Road on the Oyster Bay dunefield

When this option was first mooted, it was for a route along the eastern side of the “panhandle”,
where dunes are lower (maximum height about 10 metres). The route currently under
consideration runs along the western side of the “panhandle”, where transverse dunes are
about 30 m high, as dune height increases westward. There is a maximum dune height that
this option could handle, in the order of 10 m. This option is thus not viable for the route along
the western side of the “panhandle”. In addition, large cut and fill will be required as two large
vegetated dune ridges would have to be crossed. Thus large unvegetated surfaced would be
created that could result in sand being deposited blown about. The viable route in this
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instance is thus the route via the eastern side of the “panhandle” (see Section below as well
as Figure 9.1)

Impacts of the disposal of topsaoil
Four alternatives exist for the disposal of topsoil, namely:

. Disposal in the mobile dune field;

. Disposal in the vegetated dune field,;

. Disposal at sea; and

. Disposal in the “panhandle” north of the Oyster Bay dune field.

The potential impact of marine spoil disposal is no t dealt with in this section, as it is
dealt with in the Marine Impact Assessment and the Oceanographic Assessment
(respectively Appendices E15 and E16). The discussi on below is related only to the
potential impacts of land-based disposal on dunes.

For disposal in the mobile dune field, spoil would be removed to the mobile dune field where it
is dumped in areas of mobile dunes where no vegetation is growing. The spoil would be left to
the elements of nature. The overall impact of this is very high, as the nature and dynamics of
dunes that would eventually form would be different from the existing dunes, interdune
wetlands would be destroyed, and any material finer than about 60 microns would be carried
away as dust, with a high impact on down-wind areas where the dust will eventually settle.
This option is fatally flawed, as all the impacts are unacceptably high, and cannot be mitigated.

If spoil would be disposed within the vegetated dune field, the stockpile would have a surface
area of about 350 000 m?, roughly 5 % of the total surface area of the vegetated dune field on
the Eskom property. The stockpile will be 25 m high, higher than many of the dune ridges. The
dunes and the vegetation on the vegetated dune field will be destroyed, and the very
distinctive natural of dune ridge topography will be completely altered. Airflow will be modified
significantly, leading to localised speed-up of winds that may result in blowouts and re-
mobilizing of dunes.

If spoil would be disposed in the “panhandle”, spoil would have to be moved from the
excavation over the sand dune. For this option, the spoil will need to be transported across the
vegetated and mobile dune fields by means of a temporary conveyor belt with supports at a
close spacing and an associated construction road; or via a temporary haul road. If a conveyor
belt were to be used, there would be insignificant damage to mobile dunes, but it will probably
be best to route the conveyor to avoid mobile dunes because of the difficulty of construction
and high operational maintenance in mobile dunes. As the structures would be temporary,
drift-fences installed by hand can be used to temporarily stop wind-blown movement of dunes
in places where it is difficult to avoid mobile dunes. In the vegetated dune field supports for the
conveyor belt will need to be closely spaced and the temporary construction road will entail
crossing the vegetated dune ridges with a road that would need cut and fill to create a road
with a smooth gradient. Terraforce or similar blocks would have to be used to stabilise the
sides of the cut and fill, as stabilising by vegetating the slopes will be difficult and slow. There
will be little effect on the stability of the dunes, apart from the risk of slumping during the
construction phase.

Impacts due to climate change

A retreat of the coastline in response to higher sea level may shift or create new sandy
beaches that supply wind-blown sand to dunes. Mobile dunes and dune fields may thus be
created in areas that are currently vegetated. This would require monitoring and suitable
management in the distant future.

Wind speed is expected to increase by 10 %, and storminess is expected to increase.
Because wind-blown sand transport rate is roughly proportional to the cube of wind speed,
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sand transport rate and correspondingly dune movement rates of mobile dunes would
increase by about 30 %. This will not have any potential environmental impact.

Winds at Thyspunt will have a larger proportion of easterly winds, so the seasonal reversal of
mobile dune movement will be higher and overall sand transport rate and correspondingly
dune movement rates will decrease. As the proportion has not been quantified, the amount of
decrease cannot be estimated.

Temperature increase will have no effect on mobile dunes. Plants on vegetated dunes will be
stressed by temperature increase, so blowouts will form more easily.

Proposed mitigation measures

Figure 1-3:

The northern access road must be relocated eastward to where maximum dune height
is below 10 metres.

Avoid wetland areas wherever possible.

Because of issues such as wetland fragmentation, culverts must be so closely spaced
that they virtually form a bridge over wetlands that have to be crossed, to allow
groundwater flow and wetland functioning.

The road reserve and width disturbed during construction must be kept as narrow as
possible, not more than 20 m.

Monitoring and repair of possible uncontrolled blowouts or water erosion that may occur
as a result of windy or rainy periods during rehabilitation and recovery phases must be
undertaken.

Special rehabilitation techniques may have to be developed to ensure that the wetlands,
surface water and groundwater dynamics recover fully.

Terraforce or similar blocks must be used to stabilise the sides of the cut and fill in
dunes, as rehabilitation by vegetating the slopes will be difficult and slow. There will
thus be little effect on the stability of the dunes, apart from the risk of slumping during
the construction phase.

A suitably qualified ECO must be appointed to supervise the construction phase and
rehabilitation of the construction road.

Proposed position of the northern acces s road and the recommended

(more eastern) position
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1.9.3 Conclusion

Groundwater does not “daylight” in the dunes at Duynefontein or Bantamsklip. Thus, there
are no impacts related to the interaction between groundwater and dune dynamics at these
sites.

Access roads and transmission lines can be built across the mobile dunes at Duynefontein
and Bantamsklip, with operational impacts ranging from medium to low significance. Access
roads and transmission lines at Duynefontein can be built across the artificially vegetated dune
field and the naturally vegetated parabolic dune fields with low significance operational
impacts. Access roads and transmission lines can be built across the artificially vegetated
dune fields and older naturally vegetated parabolic dunes at Duynefontein with low
significance operational impacts after careful rehabilitation. In both cases, mobile dunes in the
vicinity of infrastructure would need to be artificially stabilised.

At Duynefontein, topsoil and spoil stockpiles located on the mobile dunes will have medium
significance operational impacts. Topsoil and spoils stockpiles located on the artificially
vegetated dune fields or the naturally vegetated parabolic dune field will have low significance
operational impacts. At Bantamsklip, topsoil and spoils stockpiles located on the artificially
vegetated dune fields or on the older naturally vegetated parabolic dunes will have low
significance operational impacts.

The interaction between dunes systems and wetlands is more complex at Thyspunt, since
groundwater “daylights” in many inter-dune areas within the Oyster Bay dune field to form
wetlands. The dune dynamics interacts with wetland, groundwater and surface water. Thus,
any disturbance of the Oyster Bay dune field may cause significant secondary impacts on
wetlands. Furthermore, as a result of the location of the proposed construction of transmission
lines and possible haul roads (e.g. the proposed Northern Access Route — now
abandoned) between the nuclear power station in the south and the HV Yard in the north,
the impacts on dune geomorphology at Thyspunt will be more extensive than at the other two
sites.

The construction of the Northern Access Road at Thyspunt (now rejected as an alternative)
would have caused a significant impact on the Oyster Bay dune field. The proposed
alignment of this route traversed the western portion of the Oyster Bay dune field where the
dunes are highest, resulting in large cuttings. An alternative alignment through the eastern
portion of the dune field is therefore recommended, should this route have been selected.
However, as indicated in Chapter 5, this route has been rejected).

Transmission lines are proposed to cross the Oyster Bay dune field from the nuclear power
station in the south to the HV yard in the “panhandle” in the north. The operational impacts of
towers spaced at 300 - 400 m intervals® would range from medium in the case of access roads
being used for construction, to low in the case of helicopters being used for construction.
Using towers spaced at 800 m intervals (a very expensive option that would also result in
unacceptably high visual impacts due to the increased height of the pylons ) would result in
no activities or structures being located within the mobile dunes and thus the impact would be
reduced .

> Thus a single pylon would be placed in the middle of the dune field for each transmission line, with adjacent towers outside the
dune field. There may be up to 4 transmission lines between the power station and the HV Yard.
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Table 1-26:

Summary of dune geomorphology impacts a

t Duynefontein

DUYNEFONTEIN

Pre-mitigation

Post -mitigation

Impact

Nature

Intensity

Extent

Duration

on

irreplaceable
resources
Consequence
Probability

Impact

Significance

Intensity
Extent

on

Duration
Impact
irreplaceable
resources
Conseguence
Probability

Significance

Dune dynamics of

the mobile dunes -

constructing
infrastructure

transmission _lines

and access roads

Mobile dunes
upwind of
infrastructure

Neg

None

Mobile dunes
downwind of
infrastructure

Neg

None

Stability of the

artificially
vegetated dunes -

constructing
infrastructure

e

transmission _lines

and access roads

Constructing
infrastructure and
access roads

Neg

None

Stability _of _the

naturally vegetated

late Holocene

parabolic _dunes -

constructing
infrastructure

e = Y

transmission _lines

and access roads

Constructing
infrastructure and
access roads

Neg

None

Topsoil  stockpile

on mobile dunes

Mobile dunes
blowing onto
stockpile

Neg

None

Topsoil  stockpile

on artificially

vegetated dunes

Impact on the
artificially

vegetated dunes

Neg

None

Topsoil  stockpile

on the naturally
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vegetated Late

Holocene dunes

Impact on
Holocene parabolic
dunes

Neg

L-M

None

Spoils stockpile on

the mobile dunes

Mobile dunes
blowing onto
stockpile

Neg

None

Spoils stockpile on

the artificially

vegetated dunes

Impact on the
artificially
vegetated dunes

Neg

None

Spoils stockpile on

the naturally

vegetated Late

Holocene dunes

Impact on
Holocene parabolic
dunes

Neg

None
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Table 1-27:

Summary of dune geomorphology impacts a

t Bantamsklip

BANTAMSKLIP

Pre-mitigation

Post-mitigation

Impact

Nature

Intensity

Extent

Duration

Impact
irreplaceable
resources
Consequence
Probability

Significance
Intensity
Extent
Duration

irreplaceable
resources
Consequence
Probability

Impact

Significance

Stability of the

artificially
vegetated dunes -

constructing
infrastructure,

transmission
lines _and access

roads

Constructing
infrastructure and
access roads

Neg

None

Stability of the

naturally

vegetated late

Pleistocene
parabolic_dunes_-

constructing
infrastructure,

transmission
lines _and access

roads

Exposure of sall
to wind erosion

Neg

—

Damage of
vegetation

Neg

T

M None

Topsoil _stockpile

on artificially

vegetated dunes

Impact on
artificially
vegetated dunes

Neg

None

Topsoil stockpile

on the naturally

vegetated late

Pleistocene
parabolic dunes

Exposure of sall
to wind erosion

Neg

—

—

L-M

Damage of
vegetation

Neg

M None

Topsoil _stockpile

on artificially

vegetated dunes

Impact on
artificially
vegetated dunes

Neg

L-M None

Spoils __stockpile
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on_the naturally
vegetated late
Pleistocene
parabolic dunes

Exposure of soll
to wind erosion Neg |M | L L |L L |L L L |H]|LM
Damage of [Neg | M |L L |L None
vegetation
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Table 1-28: Summary of dune geomorphology impacts a t Thyspunt
THYSPUNT
Pre-mitigation Post-mitigation
5
o |8 © o 8 ©
| 0| 2| 2 [aol o] 2| 2
> [t L D g_ = [ > c L D g_ = [
= 2 c = =3 o _g El 2 g | B =23 0 _g =
Impact 2 |ao| & || ag9 c|8|S5|a &| S| 822 c| 8| €S
cdux:EEwohE’ux:EQwohE’
Z ||l |aoalE=EdO0o|la|ldb|lEu|laoajleseE Oo|laln
Northern
Access  Road
and __ conveyor
belt or
temporary haul
road across
mobile  dunes
and __interdune
wetlands of the
Oyster Bay
Mobile Dune
Field

Destruction and
alteration of
dune

topography and
interruption  of

As indicated in Chapter 5 of the EIR, the Northern

proposed conveyor belt system for transport of spoi

station and the HV Yard have been removed from cons
the consensus recommendation of the EIA specialists

Access Road and the

| from the power

ideration based on

natural sand
movement
(power station
construction
phase)

Impact on
dune,
groundwater -
wetland
dynamics
(operational
phase)
Formation of
blowouts
Removal of
conveyor __ belt
or____temporary
haul road
across __mobile
dunes and
interdune
wetlands of the
Oyster Bay
Mobile Dune
Field (end of
construction
phase)
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Destruction and
alteration of
dune
topography and
interruption  of
natural sand
movement
(construction
and operation)
Northern
Access __Road:
smooth _access
road across
mobile  dunes
and __interdune
wetlands of the

Qyster Bay

mobile dune | As indicated in Chapter 5 of the EIR, the Northern Access Road and the
field - | proposed conveyor belt system for transport of spoi | from the power
construction station and the HV Yard have been removed from cons ideration based on
phase the consensus recommendation of the EIA specialists

Constructing

infrastructure

and access

roads

Northern

Access  Road:
smooth access
road across
mobile  dunes
and __interdune
wetlands of the
Oyster Bay
mobile dune
field -
operational

phase
Impact on dune

- groundwater -
wetland
dynamics
Northern
Access _Road:
aerodynamic
bridge _across
mobile  dunes
and __interdune
wetlands of the
Oyster Bay
mobile dune
field -
construction
phase
Impact on dune
- groundwater -
wetland
dynamics
Temporary
construction
road
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Northern
Access __Road:
aerodynamic
bridge _across
mobile  dunes
and __interdune
wetlands of the
Oyster Bay
mobile dune
field -
construction
phase
Impact on dune
- groundwater -
wetland
dynamics
Temporary
construction
road
Northern
Access _ Road:
aerodynamic
bridge _across
mobile _ dunes
and __interdune
wetlands of the
Oyster Bay
mobile dune
field -
operational
phase
Impact on dune
- groundwater -
wetland
dynamics

Eastern and
Western

Access Roads
across
vegetated dune
field -
construction
phase

Formation of [Neg | M | L L |L M | H M|L|L |[M|L L |H|L-
blowouts M

Eastern and
Western
Access Roads
across
vegetated dune
field -
operational
phase

Usage of | Neg | L L H |L L |[H L- |L|L H (L L |H|L-
access roads M M

Transmission
lines with 300-
400m span
across __mobile
dunes and

Nuclear-1 EIA 71 Version 2.0 / August 2015
Revised Draft Environmental Impact Report Version 2



interdune
wetlands of the

Oyster Bay

mobile dune

field -

construction

phase

Constructing

infrastructure

and access

roads @ L | M H | M

mitigation is for
Careful
positioning  of
towers with
ECO and the 2™
is for the use of
helicopters for
construction)

Neg

Transmission
lines with 300-

400m span

across ___mobile

dunes and

interdune
wetlands of the

Qyster Bay

mobile dune

field -

operational
phase

Infrastructure
and access
roads

Neg

Transmission
lines with 300-

400m span

across
vegetated dune

field -

construction
phase

Constructing
infrastructure
and access
roads @
mitigated by
locate  towers
on broad ridges
and wide
interridge
valleys and the
2" s for the
use of
helicopters for
construction)

Neg

Transmission
lines with 300-

400m span

across
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vegetated dune

fields -

operational
phase

Infrastructure
and access
roads

Neg

Topsoil and

spoils
stockpiles _on

mobile  dunes

of the Oyster

Bay dune field

& Temporary

conveyor __ belt

or temporary

haul road to

carry topsoil

and spoil
across __mobile
dunes and
interdune

wetlands of the
Qyster Bay

mobile dune

field

Impact on
mobile dune
field

As indicated in Chapter 5 of the EIR, the Northern
proposed conveyor belt system for transport of spoi
station and the HV Yard have been removed from cons
the consensus recommendation of the EIA specialists

Access Road and the

| from the power
ideration based on

Topsaoil and

spoils_stockpile

on naturally

vegetated dune

field

Destruction of
dune

vegetation & | Neg M M | M H | M
topography
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Table 1-29: Impacts on dune geomorphology at all si  tes
Pre-mitigation Post-mitigation
5 5
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Potential impacts
of climate change
Creation of new
active mobile
dune fields due |[Neg |H |L H |L M |M M HiL |H |L M M |M
to sea-level rise
Blowout increase
due to rainfall
decrease and
temperature Neg | L L L L L L L-M | L |L H | L L H | L-M
increase
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1.10 Impacts on wetlands

The specialist report dealing with the impacts on w etlands is contained in Appendix
E12.

The report on which this summary is based has taken cognisance of the outcomes of a
year of intensive groundwater and surface water mon itoring and analysis, which have
resulted in higher levels of confidence being accor ded to predictions of the impacts of
proposed activities associated with the development of a nuclear power station, on
wetlands at each of the three alternative sites. So  me of the conclusions of this report
have thus changed substantially from those containe d in previous versions of the
wetland report.

Furthermore, the wetland report referred extensivel y to the claimed debris flows at
Thyspunt. Since a study has been completed specific ally to confirm whether debris
flows could occur (and has found no evidence for th is), references to debris flow have
been removed from Appendix E12.

Identified Impacts and mitigation measures

Duynefontein

The assessment® of potential impacts associated with the development of a nuclear power
station at Duynefontein indicates that the proposed development is unlikely to result in any
immitigable impacts to wetland systems that would have high negative significance.
Moreover, the recommended mitigation measures are not considered onerous, and revolve
largely around best practice measures and excluding specified wetland areas from
development.

While development of the proposed nuclear power station at the Duynefontein site would not
be associated with any potential impacts of high negative significance, assuming
implementation of mitigation measures, it must be noted that it does not present positive
opportunities for conservation either, unlike the other two sites. Conservation of natural
ecosystems has already been achieved through the past formation and management of the
Koeberg Nature Reserve, the integrity of which is threatened by, rather than secured by, the
proposed nuclear power station development.

Bantamsklip

Development of the proposed nuclear power station at Bantamsklip would not be associated
with any potential impacts to wetland systems that are considered immitigable or that would,
once mitigated, result in a negative potential impact of higher than “low” significance level
(Table 6.2 of the Wetland Report). This is because the nuclear power station-associated
activities would be concentrated in the area to the south of the R43. The potential impacts
that have been assessed revolve around indirect potential impacts to the ecologically
important Groot Hagelkraal wetlands, primarily associated with increased traffic through the
area (e.g. affecting the use of the wetlands as a corridor between high lying areas, the estuary
and the sea). Other potential impacts that have been identified include those associated with
increased development in the presently small resort settlement of Pearly Beach, and the
increase in sewage treatment and water demands, with their potential knock-on effects for
wetland systems. Low confidence is attached to this assessment, given the low certainty that
the impact could occur.

® For a detailed description of all identified potential impacts on wetlands on not only the Duynefontein site but also the
Bantamsklip and Thyspunt sites, refer to the specialist report attached in Appendix E12 and Tables 10-30 to 10-32 below.

Nuclear-1 EIA 75 Version 2.0 / August 2015
Revised Draft Environmental Impact Report Version 2



Mild concern raised by the geo-hydrological assessment regarding the extent of draw-down
effects on the wetlands of the Groot Hagelkraal and Koks Rivers have been addressed
through recommendations for accurate groundwater modelling, based on final proposed
nuclear power station platforms and design, and the potential need (to be informed by the
above) for implementation of a membrane or other device that will severely limit draw-down
extent.

The recommended mitigation measures for the development at this site are not considered
complex. Moreover, the possibilities to bring about positive impacts to wetland ecosystems
through implementation of recommended mitigation activities have been assessed as of high
positive significance, and thus of bearing in the decision making process for this site. It should
be noted however that the actual achievement of these positive outcomes relies on a
concerted effort to secure the Groot Hagelkraal wetlands, including their extensive hillslope
seeps and adjacent terrestrial areas, and to put in place measures that will assure their
management and conservation in the long term. The proposed nuclear power station site is
believed to be one of the most feasible vehicles for setting in place such management, based
on the observed conservation management at the Duynefontein site, and visible present
efforts at both the Thyspunt and Bantamsklip sites in terms of the control of alien vegetation.

Thyspunt

The length and detail of the assessment tables for the proposed nuclear power station
development at Thyspunt highlight the complexity of issues to be considered in terms of
potential impacts to wetland systems. It is suspected that there is a high degree of interaction
between the dune systems and the wetlands. The dune systems act as filters for water and
feed the wetland systems. Most of the potential impacts assessed are associated with a high
level of negative significance in their unmitigated form. The uncertainty regarding the
interactions between groundwater and wetlands has b een largely addressed by a year’s
worth of groundwater modelling (starting in Februar y 2010) and subsequent numerical
modelling, starting in February 2010.

The most significant sources of potential impact to wetland systems are associated with
interferences in surface / groundwater interactions in the vicinity of the site. These could have
serious implications for wetland function, resulting in permanent loss of important and
presently virtually unimpacted coastal seep wetland ecosystems. Mitigation measures that
seek to reduce these potential impacts increase the risk of draw-down related impacts to the
adjacent Langefonteinvlei wetlands.

However, the groundwater monitoring and modelling p rocess found that the potential
impacts on the Langefonteinvlei can be mitigated, b ased on the fact that
Langefonteinvlei is perched above the groundwater t able in its southern and western
extents. Hence, draw-down impacts would need to ex  tend to the northern and eastern
portions of Langefonteinvlei before they had an eff ect on wetland hydrology. Mitigation
of groundwater drawdown through the implementation of a hydrological cut-off wall
during dewatering would effectively mitigate the im pacts on Langefonteinvlei.

Impacts (outright loss and degradation) to a section of near-pristine coastal seep wetland are
not however considered effectively mitigable, and this impact remains of high negative

significance.

Even with implementation of all of the recommended mitigation measures, the net
cumulative impact on wetland systems is still consi dered of negative and of high
significance, as a result of the residual impact to currently largely unimpacted

wetlands, and the definite and immitigable degradat  ion of a limited area of currently
unimpacted coastal seep wetlands.

Offset mitigation of the wetland impacts is possibl e, and would involve conservation of
areas that include both the Eastern Valley Bottom w  etlands and the Oyster Bay
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dunefield itself, as far as the impacted area at th e upstream boundary of The Links golf
estate. This mitigation would in theory result in a net positive impact to wetland
systems. Such an assessment assumes that securing o f all erven along the proposed
Eastern Access Roads takes place before these are d  eveloped, thus securing a large
expanse of wetland and dune system that would other  wise be permanently impacted
(but not destroyed) by development. Such offset mi tigation does not negate the loss of
coastal seep wetlands, but the opportunity for larg e-scale active management and
conservation of wetland ecosystems as a whole is co nsidered to offset the loss of
some of these important wetlands, while retaining t he Langefonteinvlei and duneslack

wetlands in an unimpacted condition. This is based on the proviso that the extent of
wetland loss, and the degree of degradation of rema _ ining coastal seeps, can be
effectively _mitigated by shifting the nuclear power station footprint east (without

impacting on the Langefonteinvlei or other wetlands ). In the event that full mitigation as
well as offset measures were implemented, the neti  mpact to wetlands on the Thyspunt
site is likely to be positive, and a preferable sce nario to the “no development”
alternative.

With this being said, however, it is fully acknowle dged that ideally, none of the
wetlands within and associated with the Oyster Bay dune field should form part of any
development offset. In the event that a no develop  ment alternative was available that
provided adequate funding opportunities for alien c ontrol, and did not include
piecemeal fragmentation of the area into multiple s  mall developments, then a no-go
alternative would clearly be preferred (from an eco logical perspective), to any
development of a nuclear power facility at this sit e.

The assessment process also indicated ecologically preferred alternatives for a range of
activities that would be associated with the proposed nuclear power station. The outcomes of
the assessments are as follows:

. Preferred sewage treatment alternative: on-site treatment and recycling of effluent; and

. Preferred fresh water supply option: desalination, supplemented by treated effluent, with
short term construction phase abstraction of ground water only, subject to a range
of conditions.

Other activities, such as the proposed routing of transmission lines across the mobile dune
fields and wetland areas to the north, coupled with possible transport of sand across the dune
field, will result at best in a general degradation of what is at present a relatively undisturbed,
one-in-a-kind habitat, and at worst, threaten the function and structure of the dune system
which is a critical support system for the wetlands.

The assessment of different alignments for the access road, as shown in Table 6.3 of the
Wetland Report brings into play another set of complicating issues. The assessment process
indicates that the proposed eastern access, with substantial mitigation measures focusing on
avoidance of critical impacts, would be the preferred access option. If two access routes are
required, specifically for construction, then the proposed western access route is greatly
preferred to the northern route. The Northern Access Route, as indicated before int  his
EIR, has been eliminated based on a consensus decis  ion by the EIA team.

The eastern route carries with it a means to mitigation against the high cumulative significance
of the proposed development. On the basis of full and effective implementation of all
recommended mitigation measures, including recommendations regarding access routes to
the site, the active conservation management in the long term (beyond the life time of the
nuclear power station site) of the Eskom site, and the recommendation for application to be
made for the Oyster Bay mobile dune field and its associated dune and wetland systems to be
managed as a Ramsar wetland area, and on the assumption that Eskom will purchase all
properties through which the proposed access road passes, and include this land in the
conservation area, then the cumulative impact of the development on wetland systems

would be assessed to be positive. This implies that the inclusion of the full extent of remnant
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valley bottom wetland between Langefonteinvlei and The Links golf course near Cape St.
Francis, and the inclusion of a substantial portion of the Oyster Bay dune field system in this
effective reserve, outweighs the definite impact of loss of and degradation to a section of
presently unimpacted coastal seep wetlands, which are of high conservation importance.

The above assessment is dependent on confirmation that the current geo-hydrological model
regarding drawdown impacts is relevant to the actual size and location of the nuclear power
station; the feasibility of the eastern portion of the site for the nuclear power station site and,
critically, on the urgent implementation of the proposed surface / groundwater monitoring
programme, which aims to address the present uncertainty regarding wetland / groundwater
interactions.

Proposed mitigation measures

Duynefontein

Avoidance mitigation of potential impacts to wetlands is considered feasible at this site.
Mitigation measures focus on effective management of dust, stormwater and road construction
processes, and the location of the nuclear power station and its infrastructure in the least
sensitive areas of the development envelopes. Within the EIA and HV Yard corridors,
retention of the mobile dunes as a viable system is recommended, to ensure maintenance of
wetland functions within and to the north of the dunes. Wetlands on the Duynefontein site that
lie outside of the EIA and HV Yard corridors have, along with their terrestrial margins and
interlinking corridors, been identified as “no development” areas.

Bantamsklip
Essential mitigation measures for this site would require:

. Management of the site to the north of the R43 as a conservation area, with provision for
the long-term conservation of the site (after the life span of the nuclear power station);

. Enlarging of the culverts at the Groot Hagelkraal crossing under the R43; and

* Adhering to certain development restrictions at Pearly Beach.

The potential cumulative impact of a nuclear power station at this site, with mitigation, would
be a positive impact of high significance, based on the opportunity entailed in the development
for securing the long-term conservation of the wetland systems to the north of the R43.

Thyspunt
Essential mitigation measures comprise the following:

. Recognition of various “no go” development areas and ecological setbacks;

. Management of the whole site, apart from the nuclear power station footprint within the
EIA corridor and the HV yard, as a formal conservation area;

. Purchase of all properties potentially crossed by the proposed eastern access road to
the east of the Thyspunt site as far as the western boundary of The Links, and the
management of the dune fields and wetlands thus acquired as a dedicated conservation
area;

e inclusion of technology in the dewatering design to allow controlled dewatering, such that
neither the present condition nor the resilience of upstream wetlands is affected by
groundwater draw-down;

e inclusion in the dewatering design of mechanisms that will allow the redistribution and
spread of diverted / dewatered groundwater back into the aquifer, such that it can feed
the coastal seeps downstream, taking cognisance of projected increases in sea level that
are likely to result in salinisation of groundwater levels just above present sea level.

» The proposed drawdown mitigation design should meet the following design
criteria as a minimum:

0 The extent of drawdown should not extend beneath th e Langefonteinvlei (that
is, there should be no change in groundwater levels at any point of the
Langefonteinvlei, as a result of groundwater draw-d own). This measure is
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conservative, as data indicate that only the northe  rn and eastern portions of
the Langefonteinvlei are directly linked to the gro undwater table;

0 There should be no change in natural fluctuations o f water table height in the
transverse dune system (this impact is considered u nlikely);

0 The cut-off wall should extend around all sides of the drawdown area, to limit
the extent of impacts to coastal seep wetlands;

0 If necessary, more than one cut-off wall (or other similarly functioning system)
should be utilised, to control the extent of dewate ring required across the
power station site as a whole (e.g. dewatering of ¢ onstruction areas where
groundwater may be exposed by site levelling, even though construction to
bedrock as in the case of the Nuclear Island is not required;

0 The short-term drawdown effects and dune instabilit y that would occur during
installation of the proposed cut-off wall/ membrane / other appropriate device
would need to be such that they too did not result in any drawdown of the
Langefonteinvlei and its associated wetlands or the duneslack wetlands in the
mobile dune; and

0 The specifications outlined for mitigation against dewatering-related loss of
coastal seep wetlands should be met in the design.

*  The detailed design of the proposed drawdown mitiga tion measure should be fine-
tuned on the basis of the results of longer term su rface and groundwater
monitoring being carried out at Thyspunt.

Other mitigation measures at this site entail the following:

»  The northern access road should not be used, and the western access road should be re-
aligned northwards so as to avoid a number of coastal seeps;

»  Access roads should allow for bridging of wetlands that are unavoidably crossed by the
routes; and

e Transmission lines should not include any maintenance / access roads across the mobile
dunes, and provision should be made for by quad bike only.

Conclusions

Duynefontein

The development envelopes for both the EIA and the HV yard corridors at Duynefontein lie
well away from the most sensitive wetlands on the site — that is, the duneslack depressional
wetlands in the south western portion of the site. The main potential impacts associated with
development of a single phase nuclear power station at Duynefontein relate to degradation of
or disturbance to the artificial wetlands in the north west of the site, the transient duneslack
wetlands of the mobile dune and an isolated seasonal wetland potentially in the vicinity of a
proposed access road. Groundwater modelling associates a low level of draw-down risk to
both these and other wetlands on the site, as a result of dewatering.

Without the implementation of mitigation measures, the potential impacts of development of a
nuclear power station at Duynefontein are regarded of medium negative significance.
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Bantamsklip

The envelopes for the proposed EIA and HV yard corridors at Bantamsklip lie to the south of
the R43 road through the site and thus will not directly affect the critically important Groot
Hagelkraal River and its associated hillslope seeps and valley bottom wetland tributaries. This
means that impacts to wetland systems resulting from the proposed project would be largely
avoided. The following are the main areas of concern:

. Increased traffic on the R43, leading to fragmentation of wetland corridors;

. Potential wetland degradation depending on the siting of nuclear power station
administration buildings. These will however be sited South of the road therefore have no
impact;

. Potential side-effects of increased development in the Pearly Beach area; and

*  The geo-hydrological study also indicated that the radius of draw-down associated with
dewatering of this site could extend close to the Groot Hagelkraal and Koks River
systems but was however unlikely to affect either of them.

Without the implementation of any mitigation measures, the potential cumulative impacts of
development of an nuclear power station at Bantamsklip was assessed as being of at least
medium negative significance.

Thyspunt
Potential impacts at Thyspunt would be associated with the greatest number, intensity and
complexity of impacts to important wetland systems. The main impacts include:

. Permanent loss and degradation of coastal seep wetlands as a result of dewatering /
groundwater diversion, concentration of groundwater flows and proposed new roads;

. Risks of impacts to the Langefonteinvlei and its associated hillslope seep to the south, as
a result of possible draw-down effects (it has been confirmed by groundwater
monitoring that this can be mitigated through appro priate cut-off walls);

. Fragmentation, infilling and physical disturbance to duneslack wetlands in the Oyster Bay
mobile dune system as well as to wetlands immediately north of the Oyster Bay dune
field, as a result of impacts associated with the proposed passage of transmission lines
and associated roads; and

. Potential infilling and fragmentation of important valley bottom wetlands to allow the
construction of access routes to the site, as well as laying of sewage and water pipelines.

The above impacts are likely to result in profound degradation of a system that presently
exists as a relatively unimpacted mosaic of terrestrial and wetland habitats, with high levels of
interconnectivity and high overall biodiversity value, to which the wetland systems make a
significant contribution. The potential cumulative impacts of the proposed development of a
single nuclear power station at the Thyspunt site without implementation of mitigation
measures has been assessed to be of high negative significance. The additional
groundwater monitoring and numerical modelling has increased the certainty of mitigation
for the Langefonteinvlei. The onus is on Eskom to ensure that mitigation measures are put
in place to meet the requirements to protect the wetlands and extend the conserved area of
wetlands, thereby creating a potential net positive impact for wetlands.
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Table 1-30: Summary of impact on wetlands at Duynef

ontein

DUYNEFONTEIN

Pre-mitigation Post-mitigation
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Table 1-31: Summary of impacts on wetlands at Banta

msklip

BANTAMSKLIP

Pre-mitigation Post-mitigation
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of the proposed NPS
development
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Table 1-32:  Summary of impacts on wetlands at Thysp  unt
THYSPUNT
Pre-mitigation Post-mitigation
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and valley bottom

wetlands north of

the high dune

fields

Operational Phase
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across wetlands
(with  respect to
transmission lines
between the
power station and
the HV Yard)

Conveyance of

sand to the
panhandle using a
temporary
conveyor belt:
degradation of
duneslack

wetlands, as well
as depressions
and valley
bottoms north of
the mobile dune
field

As indicated in Chapter 5 of the EIR, the Northern
conveyor belt system for transport of spoil from th

Yard have been

Access Road and the proposed
e power station and the HV

removed from consideration based on the consensus

recommendation of the EIA specialists.

All access routes:
Construction

phase: wetland
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result of
disturbance, water
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Neg M M

All routes:
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to flow
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number of
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Yard have been
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e power station and the HV

removed from consideration based on the consensus
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fragmentation  of
the dune system;
potential
disruption of
through-flows

recommendation of the EIA specialists.

Cumulative
impacts

Cumulative
impacts
associated  with
development,
without
incorporation  of
offset mitigation,
but with all other
mitigation in place
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1.11

Impacts on terrestrial vertebrate fauna

Impacts of terrestrial vertebrate fauna (including birds), is dealt with in Appendix E13.

The impacts of the proposed nuclear power station development, Nuclear-1, are identified
separately for each of the three alternative sites, namely Duynefontein, Bantamsklip and
Thyspunt (below). Note that most of the predicted impacts are common to all three sites,
although the severity and significance of those impacts may differ between sites.

Specialist findings

Duynefontein

The amount of land that is available for development, and that is not of high faunal sensitivity,
is limited but sufficient to allow for Nuclear-1. However, further future expansion of power-
generating facilities within the present Eskom property, to the north of KNPS, should not be
considered.

Bantamsklip

The amount of land on the coastal side of the R43, available for development and that is not of
high faunal sensitivity, is more than sufficient to allow for Nuclear-1. The portion of the
property inland of the R43 is highly sensitive and should not be developed at all.

Thyspunt
The amount of land that is available for development, and that is not of high faunal sensitivity,
is severely constrained and not sufficient to allow for Nuclear-1. However, if additional land
were purchased adjacent to the pan-handle portion of the property, this deficit could be
overcome.

Identified impacts and proposed mitigation measures

Duynefontein
a. Destruction of natural habitats and populations

Wherever buildings and infrastructure are constructed, natural habitats will be destroyed. In
addition, lay-down areas for machinery, materials and soil will be heavily impacted, albeit not
permanently. Many of the animals associated with affected habitats will be killed at the time of
site clearance. Some of those animals that are able to escape will establish themselves in
similar habitats nearby, but their long-term prospects for survival will be poor because those
habitats will most likely already be at carrying capacity for the relevant species. These
potential impacts will be locally intense and mainly of a permanent nature. Lay-down areas
can be rehabilitated over time. Mitigation should take the form of avoidance of the most
sensitive areas.

b. Reduction in populations of Threatened species

Species which have Threatened or Near Threatened status (see fauna specialist report
Appendix E13 ) may experience a reduction of their national or global populations and an
exacerbation of their poor conservation status. Species relevant to Duynefontein are:
Gronovi's Dwarf Burrowing Skink Scelotes gronovii (Near Threatened), Southern Adder Bitis
armata (Vulnerable), Blouberg Dwarf Burrowing Skink Scelotes montispectus (Near
Threatened), White-tailed Mouse Mystromys albicaudatus (Endangered), Honey Badger
Mellivora capensis (Near Threatened), African Black Oystercatcher Haematopus moquini
(Near Threatened) and Black Harrier Circus maurus (Near Threatened). Other relevant bird
species will be less directly impacted. The fact that habitats occupied by these species will be
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permanently destroyed means that the negative impacts on the species are likely also to be
permanent.

c. Fragmentation of natural habitats and patterns o f animal movement

The construction of buildings and infrastructure, including fencing, will break up blocks of
continuous or intergrading habitats into relatively isolated fragments. The impact of such
fragmentation will vary from species to species, depending on the degree of mobility of the
species and its tolerance of sub-optimal habitat types. Many species, with limited mobility and
low tolerance of habitats other than their preferred habitat, will become isolated within
fragments and thereby become more vulnerable to local extinction. This potential impact is
likely to be permanent, but with the greatest impact on species with restricted movements,
such as fossorial reptiles, and the least impact on birds. Ecological corridors are key to
mitigate fragmentation.

d. Road mortality

Local populations of animals will be negatively impacted by mortality on the roads. Areas close
to roads are likely to become population “sinks” in which the rate of increase from reproduction
and immigration is less than the rate of decrease owing to deaths on the road. For some
species, especially nocturnal species, such impacts may be intense, especially if the road
separates two different habitats which are both essential to the species, e.g. dryland and
wetland habitats, or inland and coastal habitats.

e. Mortality associated with overhead-transmission lines and substations

Overhead cables are obstacles to birds in flight and collisions can occur, especially under
conditions of poor visibility. Such conditions frequently prevail on the west coast when fog rolls
in from the sea. The danger applies particularly to larger birds, which are less manoeuvrable in
flight. If transmission lines cross regularly used flight paths, the potential impact of the power
lines on local or even regional populations can be severe. Large birds that perch on pylons
can also be at risk of electrocution. Substations (e.g., the proposed HV yard) present what
appear to be good nesting sites for some birds, but such nesting attempts are inherently
dangerous. The interaction of birds and electrical installations is not only potentially
deleterious to birds, but can also result in costly breaks in transmission. Eskom has extensive
experience and technological expertise in mitigating problems of this kind. Note that the
transmission lines are the subject of a separate EIA and these issues will presumably be
highlighted in that process.

f. Disturbance of sensitive breeding populations

Noise, visual disturbance, and especially an increased presence of human beings, all have the
potential to disturb wild animals and possibly disrupt their normal behaviour patterns. This
becomes particularly problematic when breeding of rare and sensitive species is disrupted.
Impacts tend to be more intense during the construction phase when human activity is more
intense and less routine. Extraordinary disturbances, such as blasting, are also associated
with the construction phase. Depending on the nature and timing of disturbances, their
impacts can vary from local and moderate to regional and intense. Species likely to be
affected are, especially, seabirds roosting and breeding in the relatively protected environment
in and around Koeberg harbour, including Swift Terns Sterna bergii, African Black
Oystercatchers Haematopus moquini (Near Threatened), Cape Cormorants Phalacrocorax
capensis, Crowned Cormorants P. neglectus (Vulnerable), and Bank Cormorants P. coronatus
(Near Threatened). Nuclear-1 will not be using or affecting Koeberg harbour directly, but
construction activities in the vicinity have the potential to cause damaging disturbance.

g. Dust pollution beyond the building site

During the construction phase, dust generated by construction activities, especially trucks on
dirt roads, will drift onto neighbouring vegetation and cause degradation of habitats with
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negative effects on the animals using those habitats. This potential impact is temporary and
localised.

h. Pollution of soil and water beyond the building site

The use of heavy machinery and vehicles will inevitably lead to fuel and chemical spills with
some chemical pollution of soil and groundwater, especially during the construction phase
when the use of machinery is more intense. The danger is that polluted water can move, either
on the surface or underground, to areas beyond the building site and, in particular, may reach
wetlands. Pollution of soil can also be damaging if such pollution occurs in areas that are
intended for later rehabilitation to a natural state. Depending on the severity of the pollution,
the resultant degradation of habitats can extend into the medium and long term, especially if
polluting events continue during the operational phase. Pollution arising from the disposal of
sewage is especially relevant in this regard. Some types of pollution can also be cumulative
(e.g. heavy-metal pollution and organic eutrophication).

i.  Light pollution beyond the building site

Outdoor lighting, especially of the short-wavelength type (white and blue), attracts night-flying
insects from considerable distances, and this leads to unacceptably high levels of mortality
among these insects, many of which are critically important to normal ecosystem functioning.
In addition, an abundance of insects under lights tends to attract predators such as owls, bats
and toads, thus disrupting the normal behaviour patterns of these species. Long-term use of
external lighting has a cumulative negative potential impact on ecosystems.

j-  Alteration of surface and groundwater levels and flows; knock-on effects
on local wetlands

The hard surfaces of buildings and roads cause increased run-off, which is often contaminated
with pollutants. Such potential impacts may be minor and negligible, or may be major with
important ecological consequences for wetland-dependent fauna. The opinion of relevant
specialists at the November 2009 specialist integration meeting was that such impacts will be
insignificant at Duynefontein.

k. Poaching of local wildlife

The area around the Duynefontein site comprises the Koeberg Private Nature Reserve, which
is home to many antelope, game birds and other wildlife that is likely to tempt people who
would like to hunt for sport or for the pot. With large numbers of workers temporarily on site
during the construction phase, the negative potential impact of poaching could be locally
intense. However, with the conservation personnel of Koeberg Private Nature Reserve already
deployed on site, this impact will presumably be kept under reasonable control.

. Problem-animal scenarios

Of concern are animals that have the potential to become problematic, especially during the
operational phase when some animals become accustomed to the presence and activities of
humans. The Chacma Baboon Papio ursinus is often a good example, but this species does
not occur at Duynefontein. However, even small and relatively harmless species, such as
Small Grey Mongoose Galerella pulverulenta, Small-spotted Genet Genetta genetta, Cape
Porcupine Hystrix africaeaustralis, and various rodents can become problem animals if they
are tempted to exploit resources provided by humans. People, in their eagerness to interact
with wildlife, will often try to feed mammals and birds. The feeding of birds, although
traditional, can cause certain species to become a nuisance, and leftover food attracts other
species, such as rodents. If rodent populations build up in an area as a result of artificially
elevated food supplies, predators of rodents (including venomous snakes such as the Puff
Adder Bitis arietans and Cape Cobra Naja nivea) will also be attracted. The development site
is close enough to residential areas for domestic animals to also pose a potential problem.
Stray animals have the potential to become feral and prey on wild fauna.
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m. Cumulative impacts

Several of the potential impacts listed above will potentially continue during the operational
phase of the nuclear power station (e.g. road mortality, light pollution, disturbance of sensitive
populations, etc.) and will thereby exert a cumulative impact over time. Given the fact that
there is already one nuclear power station at Duynefontein, the addition of another nuclear
power station just to the north of Koeberg will clearly lead to cumulative impacts. Virtually all of
the impacts listed above will be cumulative relative to similar impacts brought about by
Koeberg. One of the most serious potential cumulative impacts is the increasing isolation of
coastal and inland habitats from each other. Many of the more mobile species, especially
among mammals and birds, rely on a diversity of habitats to sustain them at different times
and under varying conditions. For this reason it is ecologically important that animals be able
to move freely and unhindered between coastal and inland habitat types. An increasingly long
string of buildings and fences at the coast make such movements difficult or impossible and
thereby have a cumulative negative impact on local populations. Another potentially serious
cumulative impact is the disruption of dune systems. The mobile sands of the sand plume to
the north of the site create a mosaic of habitat types with ecologically valuable edges. If the
continuous addition of mobile sand from the south is further disrupted — it has already been
partially disrupted by Koeberg — the existing dunes are likely to stabilize and become
permanently vegetated, causing a cumulative negative impact on the diversity of the local
ecology.

n. Improvement of the conservation status of undeve loped land

Given that the site of the proposed new nuclear power station, and the land surrounding it, are
currently managed by Eskom as an extension of the Koeberg Nature Reserve, it is clear that
there will be no improvement of conservation status of Eskom-owned lands. On the contrary,
the area under conservation management will shrink substantially. Nevertheless, conservation
status can also be enhanced through elevation of the legal status of the reserve, and through
improved conservation management, and there is potential to achieve these at Duynefontein.

Bantamsklip
a. Destruction of natural habitats and populations

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

b. Reduction in populations of Threatened species

Species which have Threatened or Near Threatened status (see Appendix E13 ) may
experience a reduction of their national or global populations and an exacerbation of their poor
conservation status. Species relevant to the coastal portion of Bantamsklip are: Southern
Adder Bitis armata (Vulnerable), Fynbos Golden Mole Amblysomus corriae (Near
Threatened), White-tailed Mouse Mystromys albicaudatus (Endangered), Honey Badger
Mellivora capensis (Near Threatened), African Black Oystercatcher Haematopus moquini
(Near Threatened), Black Harrier Circus maurus (Near Threatened), and Denham’s Bustard
Neotis denhami (Vulnerable). The fact that habitats occupied by these species will be
permanently destroyed means that the potential negative impacts on the species are likely
also to be permanent. Other relevant bird species, i.e. various Threatened seabirds, would be
less directly impacted, if at all because potential impacts on marine habitats would be minor.
Roosting seabirds at the coast can be adequately protected by a wide coastal corridor, as
recommended. The concerns, expressed by some I&APs about possible impacts on seabirds
breeding on Dyer Island, are misplaced. The only manner in which these birds could be
affected is if the nuclear power station somehow affected their food supply, namely the
abundance of shoaling fish such as sardines, pilchards and anchovies. There is no danger of
such a negative impact (Tamara Robinson, marine ecology specialist, pers. comm.).
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c. Fragmentation of natural habitats and patterns 0 f animal movement

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

d. Road mortality

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

e. Mortality associated with overhead-transmission lines and substations

Overhead cables are obstacles to birds in flight and collisions can occur, especially under
conditions of poor visibility, for example, when there is fog or mist. The danger applies
particularly to larger birds which are less manoeuvrable in flight. If transmission lines cross
regularly used flight paths, the impact of the lines on local or even regional populations can be
severe. Large birds that perch on pylons can also be at risk of electrocution. Substations (e.g.,
the proposed HV yard) present what appear to be good nesting sites for some birds, but such
nesting attempts are inherently dangerous. The interaction of birds and electrical installations
is not only potentially deleterious to birds, but can also result in costly breaks in transmission.
Happily, Eskom has extensive experience and technological expertise in mitigating problems
of this kind. Threatened birds likely to be particularly affected at Bantamsklip are Blue Crane
(Vulnerable), Denham’s Bustard (Vulnerable), and Secretarybird (Near Threatened). Note that
the transmission lines are the subject of a separate EIA and these issues will presumably be
highlighted in that process.

f.  Disturbance of sensitive breeding populations

Noise, visual disturbance, and especially an increased presence of human beings, all have the
potential to disturb wild animals and possibly disrupt their normal behaviour patterns. This
becomes particularly problematic when breeding of rare and sensitive species is disrupted.
Impacts tend to be more intense during the construction phase when human activity is more
intense and less routine. Extraordinary disturbances, such as blasting, are also associated
with the construction phase. Depending on the nature and timing of disturbances, their
impacts can vary from local and moderate to regional and intense. Species likely to be
affected at Bantamsklip include, among others, Cape Cormorant (Near Threatened), Bank
Cormorant (Endangered), Crowned Cormorant (Near Threatened), African Black
Oystercatcher (Near Threatened), Damara Tern Sterna balaenarum (Endangered), Black
Harrier (Near Threatened), Denham’s Bustard (Vulnerable) and Blue Crane (Vulnerable).

g. Dust pollution beyond the building site

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

h. Pollution of soil and water beyond the building site

The nature of this potential impact will be similar to Duynefontein. However, the apparent
absence of wetlands on or near to the proposed Bantamsklip footprint suggests that this
impact is of relatively minor importance at this site.

i. Light pollution beyond the building site

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.
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j-  Alteration of surface and groundwater levels and flows; knock-on effects
on local wetlands

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

k. Poaching of local wildlife

The area around the proposed Bantamsklip footprint is relatively wild and natural and home to
antelope, game birds and other wildlife that is likely to tempt people who would like to hunt for
sport or for the pot. With large numbers of workers temporarily on site during the construction
phase, the negative impact of poaching could be locally intense. This negative scenario is
exacerbated by the fact that abalone poachers are already active in the area. Numbers of
antelope on site were noticeably low, which suggests that poaching of terrestrial fauna may
already be happening in the area, adding to the need for strict control.

. Problem-animal scenarios

Of concern are animals that have the potential to become problematic. Chief among these is
the Chacma Baboon Papio ursinus. As human habitation steadily encroaches on their
territories, these primates become bolder in exploiting the opportunities presented. At such
times, wild animals can become a threatening and hazardous presence. Other potentially
problematic and dangerous species include Leopard Panthera pardus and Bushbuck
Tragelaphus scriptus. Even small and relatively harmless species, such as Small Grey
Mongoose Galerella pulverulenta, Small-spotted Genet Genetta genetta, Cape Porcupine
Hystrix africaeaustralis, Rock Hyrax Procavia capensis and various rodents can become
problem animals if they are tempted to exploit resources provided by humans. People, in their
eagerness to interact with wildlife, will often try to feed mammals and birds. The feeding of
birds, although traditional, can cause certain species to become a nuisance, and leftover food
attracts other species, such as rodents. If rodent populations build up in an area as a result of
artificially elevated food supplies, predators of rodents (including venomous snakes such as
the Puff Adder Bitis arietans and Cape Cobra Naja nivea) will also be attracted. The
development site is close enough to residential areas for domestic animals to also pose a
potential problem. Stray animals have the potential to become feral and prey on wild fauna.

m. Cumulative impacts

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

n. Improvement of the conservation status of undeve loped land

Most of the development corridor, and the land surrounding it, are currently owned by Eskom
but have no particular conservation status. If Eskom retains ownership of the land and
manages the natural, undisturbed parts as a private nature reserve, as is presently the case
with Koeberg Private Nature Reserve, it is clear that there will be a significant improvement in
the conservation status of the undeveloped parts of the Bantamsklip site. This would be of
special significance to the populations of Threatened frogs on the Hagelkraal farm, and other
Threatened species. In addition, conservation status could be enhanced through improved
conservation management, for example, removal of invasive alien vegetation. Such
conservation actions would contribute to national conservation targets and could represent
significant offsets for the loss of habitats and individuals at the development footprint.

Thyspunt
a. Destruction of natural habitats and populations

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.
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b. Reduction in populations of Threatened species

Species which have Threatened or Near Threatened status (see fauna report) may experience
a reduction of their national or global populations and an exacerbation of their poor
conservation status. Species relevant to Thyspunt are: FitzSimons' Long-tailed Seps
(Vulnerable) and Tasman's Girdled Lizard (Vulnerable), Elandsberg Dwarf Chameleon
(Endangered), Fynbos Golden Mole (Near Threatened), Honey Badger (Near Threatened),
Blue Duiker (Vulnerable), African Black Oystercatcher (Near Threatened), African Marsh
Harrier (Vulnerable), Black Harrier (Near Threatened), White-bellied Korhaan (Vulnerable),
Denham'’s Bustard (Vulnerable), Knysna Woodpecker (Near Threatened) and Knysna Warbler
(Vulnerable). Other relevant bird species will be less directly impacted. The fact that habitats
occupied by these species may be permanently destroyed means that the negative impacts on
the species are likely also to be permanent.

c. Fragmentation of natural habitats and patterns o f animal movement

The nature of these impacts will be similar to that at Duynefontein and are therefore not
repeated here in totality. At Thyspunt, however, the impacts of roads are expected to be more
intense than at Duynefontein and Bantamsklip. Although there are three alternatives, two
major new roads are planned onto the site. The significance of the impacts on the Thyspunt
site differ as the lengths of the roads are greater in comparison to the other sites and because
the roads cross environmentally more sensitive terrain including the Langefontein Wetland
Complex located on the eastern portion of the site and the duned fields located on the
northern portion of the site.

d. Road mortality

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

e. Mortality associated with overhead-transmission lines and substations

Overhead cables are obstacles to birds in flight and collisions can occur, especially under
conditions of poor visibility, for example, when there is fog or mist. The danger applies
particularly to larger birds which are less manoeuvrable in flight. If transmission lines cross
regularly used flight paths, the impact of the lines on local or even regional populations can be
severe. Large birds that perch on pylons can also be at risk of electrocution. Substations (e.g.,
the proposed HV yard) present what appear to be good nesting sites for some birds, but such
nesting attempts are inherently dangerous. The interaction of birds and electrical installations
is not only potentially deleterious to birds, but can also result in costly breaks in transmission.
Happily, Eskom has extensive experience and technological expertise in mitigating problems
of this kind. Threatened birds likely to be particularly affected at Thyspunt are Blue Crane
(Vulnerable), Denham’s Bustard (Vulnerable), White-bellied Korhaan (Vulnerable) and
Secretarybird (Near Threatened). Note that the transmission lines are the subject of a
separate EIA and these issues will presumably be highlighted in that process.

f.  Disturbance of sensitive breeding populations

Noise, visual disturbance, and especially an increased presence of human beings, all have the
potential to disturb wild animals and possibly disrupt their normal behaviour patterns. This
becomes particularly problematic when breeding of rare and sensitive species is disrupted.
Impacts tend to be more intense during the construction phase when human activity is more
intense and less routine. Extraordinary disturbances, such as blasting, are also associated
with the construction phase. Depending on the nature and timing of disturbances, their
impacts can vary from local and moderate to regional and intense. Threatened species likely
to be affected include, among others, Blue Duiker (Vulnerable), African Black Oystercatcher
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(Near Threatened), African Marsh Harrier (Vulnerable), Black Harrier (Near Threatened),
Black-winged Lapwing (Near Threatened), Denham’s Bustard (Vulnerable), White-bellied
Korhaan (Vulnerable), Blue Crane (Vulnerable); Knysna Woodpecker (Near Threatened) and
Knysna Warbler (Vulnerable).

g. Dust pollution beyond the building site

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

h. Pollution of soil and water beyond the building site

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here in totality. The presence of a large number of wetlands on or near to the
proposed Thyspunt footprint suggests that this impact is of major importance at this site.

i. Light pollution beyond the building site

The nature of this impact will be similar to that at Duynefontein and is therefore not repeated
here.

j-  Alteration of surface and groundwater levels and flows; knock-on effects
on local wetlands

The fact that the nuclear island itself must be constructed on bedrock (Integration Meeting,
pers. comm.) means that, of necessity, there will be local disruption of groundwater flow and
this is likely to lead to altered water supply and/or drainage at local wetlands’. The hard
surfaces of buildings and roads cause increased run-off which is often contaminated with
pollutants. Such potential impacts may be minor and negligible, or may be major with
important ecological consequences for wetland-dependent fauna. This specialist is not able to
judge, in advance, the severity of such potential impacts, but the opinion of relevant specialists
(Integration Meeting; pers. comm.) is that such impacts will be potentially highly significant at
the Thyspunt site.

k. Poaching of local wildlife

The area around the proposed Thyspunt footprint is relatively wild and natural and home to
antelope, bushpigs, game birds and other wildlife that are likely to tempt people who would like
to hunt for sport or for the pot. With large numbers of workers temporarily on site during the
construction phase, the potential negative impact of poaching could be locally intense.

. Problem-animal scenarios

Of concern are animals that have the potential to become problematic. Chief among these are
Chacma Baboon Papio ursinus and Vervet Monkey Cercopithecus pygerythrus. As human
habitation steadily encroaches on their territories, these primates become bolder in exploiting
the opportunities presented. At such times, wild animals can become a threatening and
hazardous presence. Other potentially problematic and dangerous species include Leopard
Panthera pardus, Bushpig Potamochoerus larvatus and Bushbuck Tragelaphus scriptus. Even
small and relatively harmless species, such as Small Grey Mongoose Galerella pulverulenta,
Small-spotted Genet Genetta genetta, Cape Porcupine Hystrix africaeaustralis, Rock Hyrax
Procavia capensis and various rodents can become problem animals if they are tempted to
exploit resources provided by humans. People, in their eagerness to interact with wildlife, will
often try to feed mammals and birds. The feeding of birds, although traditional, can cause
certain species to become a nuisance, and leftover food attracts other species, such as

! To be read in context of the updated groundwater mo nitoring study and wetlands studies, which found th at impacts
on Langefonteinvlei can be mitigated.
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rodents. If rodent populations build up in an area as a result of artificially elevated food
supplies, predators of rodents (including venomous snakes such as the Puff Adder Bitis
arietans and Cape Cobra Naja nivea), will also be attracted. The development site is close
enough to residential areas for domestic animals to also pose a potential problem. Stray
animals can become feral and prey on wild fauna.

m. Cumulative impacts

The nature of this potential impact will be similar to that at Duynefontein and is therefore not
repeated here.

n. Improvement of the conservation status of undeve loped land

The site of the new nuclear power station, and the land surrounding it, are currently owned by
Eskom but have no particular conservation status. If Eskom retains ownership of the land and
manages the natural, undisturbed parts as a private nature reserve, as is presently the case at
Koeberg Private Nature Reserve, there will be a significant improvement in the conservation
status of the Thyspunt site. This would be of special significance to populations of various
Threatened species. In addition, conservation status could be enhanced through improved
conservation management, for example, removal of invasive alien vegetation. Such
conservation actions would contribute to national conservation targets and could represent
significant offsets for the loss of habitats and individuals at the development footprint.

Impact on decommissioning

Given the extensive and intensive nature of the decommissioning process, it is reasonable to
assume that the range of impacts identified for construction and operation will also be relevant
to the decommissioning process. These are:

. Destruction of natural habitats and populations;

. Reduction in populations of Threatened species;

. Fragmentation of natural habitats and patterns of animal movement;

. Road mortality;

. Mortality associated with overhead-transmission lines and substations;
. Disturbance of sensitive breeding populations;

. Dust pollution beyond the building site;

. Pollution of soil and water beyond the building site;

. Light pollution beyond the building site;

» Alteration of surface and groundwater levels and flows; knock-on effects;
. Poaching of local wildlife; and

. Problem-animal scenarios.

Mitigation

Mitigation measures are generally similar or the same at all s  ite, with some exceptions
as indicated below.

Mitigation of destruction of natural habitats and populations:

. Restrict development to a recommended footprint;

. Restrict the footprint of the development to the smallest area possible;
. Dispose of spoil at sea;

»  Create laydown areas in previously disturbed areas;

. Use natural topographical features as boundaries;

e  Clear the site in a logical sequence;

*  Mark off the affected area;

. Rehabilitate affected areas, where possible; and

»  Compensate for loss of habitats. (See below).

Mitigation of reduction in populations of Threatened species:
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»  All of the mitigation measures listed above;
. Facilitate search-and-rescue operations before and during site clearance; and
. Facilitate collection of scientific material and information before and during site clearance.

Mitigation of fragmentation of natural habitats and patterns of animal movement:

. Most of the mitigations listed above;

. Make provision for ecological corridors;

. Keep roads as far away from wetlands as possible;

. Use recommended types of security fencing;

*  Wherever possible, place pipelines and cables underground, and rehabilitate;
. Reduce the number of roads and tracks and place them carefully; and

. Make roads off limits for fixed periods every day.

Mitigation of road mortality:

. Reduce the number of roads and tracks and place them carefully;
. Keep roads as far away from wetlands as possible;

. Restrict speed on roads;

. Place warning signage in appropriate places; and

. Use appropriate curb designs.

Mitigation of mortality associated with overhead-transmission lines and substations:
. Fit standard devices on all new routes (e.g., “flappers” or reflectors or “balls”); and
. Monitor routes and installations.

Mitigation of disturbance of sensitive breeding populations:

. Determine location and extent of sensitive bird and other areas;
. Quarantine sensitive bird and other areas;

. Restrict the timing of blasting;

. Create wide buffer zones;

. Restrict air traffic;

. Restrict water traffic;

. Enforce all restrictions; and

. Institute a programme of monitoring.

Mitigation of dust pollution beyond the building site:

*  Apply standard mitigation measures, e.g., damping down with freshwater, use of cloth or
brush barrier fences, covering dumps with plastic sheeting, etc.; and

. Do not use seawater.

Mitigation of pollution of soil and water beyond the building site:
»  Apply standard mitigation measures;

. Remove all polluted soil and water from site;

. Dispose of brine from desalination into the sea; and

. Dispose of sewage in a sustainable manner.

Mitigation of light pollution beyond the building site:
. Reduce exterior lighting;

. Use only long-wavelength lights;

. Use directional fittings; and

»  Screen interior lighting.

Mitigation of alteration of surface and groundwater levels and flows, and knock-on effects on
local wetlands:

* Avoid sites where major damage to wetlands is inevitable;

. Do not use wetlands or groundwater as sources of freshwater;

. Engineer solutions to the flow of groundwater;
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e Carry out additional studies at Thyspunt8 and determine whether adequate mitigation of
the disruption of groundwater flow is possible; and
. Engineer solutions to the flow of surface runoff.

Mitigation of poaching of local wildlife:

. Educate workers;

. Patrol the area;

. Control materials;

. Control firearms;

. Control after-hours access; and

. Control access to non-construction areas.

Mitigation of problem-animal scenarios:

. Do not allow feeding of wild animals;

. Keep attractive resources out of reach;

. Exercise rigorous control of edible refuse;
. Eliminate feral cats and dogs; and

. Do not allow pets on site.

Mitigation of accumulation of radioisotopes in the environment and in bodies of wild animals:
. No mitigations, beyond those required by human health and safety regulations, are
recommended.

Mitigation of cumulative impacts:
The recommended mitigations that will contribute most are:

»  choice of a suitable development footprint;

« rehabilitation of degraded areas, post construction;

e use of a suitable design for boundary fences;

» use of suitable exterior lighting;

» avoidance and mitigation of impacts on groundwater;

« enforcement of restrictions on disturbance and poaching of wildlife;

e monitoring of sensitive populations to aid environmental management; and
*  monitoring of radioisotope pollution to aid environmental management.

Mitigation/offset of impacts through improved conservation of undeveloped land:

At Duynefontein:

. Enlarge the reserve through the acquisition of neighbouring farms;

. Elevation of the legal status of KPNR to a statutory nature reserve®;

. Replacement of unsuitable mesh fences with palisade fences;

. Increased spending on the removal of invasive alien plants;

. Installation of two or three underpasses and/or overpasses across the R27, and major
on-site access roads, to facilitate animal movements (if allowed by the appropriate roads
authority) — if approved by the relevant roads authority;

e« Commissioning of detailed surveys of inadequately surveyed animal groups, viz., reptiles
and small mammals, to inform management; and

e« Commissioning of a programme to monitor the populations of sensitive species, to inform
management.

At Bantamsklip, this form of compensation for negative impacts can be brought about by
declaring the undeveloped portions of Eskom-owned land as a nature reserve and by

8 As recommended by the wetlands assessment. This mon itoring started in January 2010 and was completed b vy
December 2010. The results of the monitoring progra  mme are reflected in Appendix E12 and Section 10.12  of this EIR.

° Koeberg Nature Reserve is in fact already gazetted.
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managing that reserve effectively for conservation purposes. A model is provided by Koeberg
Nature Reserve. Further offsets are possible by elevating the legal status of the reserve to a
statutory protected area, and by devoting resources to improved management. Such
improvements could include:

. Increasing the effective size of the reserve through the addition of neighbouring farms,
either through purchase or formal co-operative agreements with other landowners;

. Replacement of unsuitable mesh fences with palisade fences;

. Increased spending on the removal of invasive alien plants;

e« Commissioning of detailed surveys of inadequately surveyed animal groups, viz., reptiles
and small mammals, to inform management; and

Commissioning of a programme to monitor the populations of sensitive species to inform
management.

At Thyspunt , this form of compensation for negative impacts can be brought about by
declaring the undeveloped portions of Eskom-owned land as a nature reserve and by
managing that reserve effectively for conservation purposes. A model is provided by Koeberg
Nature Reserve. Further offsets are possible by elevating the legal status of the reserve to a
statutory protected area, and by devoting resources to improved management. Such
improvements could include:

. Increasing the size of the reserve with the addition of neighbouring farms;

. Replacement of unsuitable mesh fences with palisade fences;

. Increased spending on the removal of invasive alien plants;

. Installation of underpasses and/or overpasses across the new, tarred access roads to
facilitate animal movements;

Commissioning of detailed surveys of poorly surveyed animal groups, viz., reptiles and
small mammals, to inform management; and

e« Commissioning of a programme to monitor the populations of sensitive species, to inform
management.

Recommended monitoring and evaluation programme:

An appropriate monitoring and auditing programme should be put in place to track the efficacy
of the mitigation measures. Most of this monitoring must be built into the auditing procedures
of the EMPs for the construction, operational and decommissioning phases, but input during
the design phase is also important for the demarcation of sensitive areas. The programme
should include monitoring directed specifically at sensitive faunal populations.

The monitoring programmes as indicated in Table 1-33 are recommended:

wetlands close to
footprint

plus three years

Table 1-33: Recommended monitoring and mitigation p ~ rogrammes
No. Recommended Duration of Reporting Management
monitoring monitoring frequency objectives
programme
1 Condition of Construction phase Quarterly Maintenance of

pre-development
wetland ecology

2 Size and breeding Commence prior to Annual No reduction in
success of local construction phase colony size and
breeding colonies of and continue average breeding
seabirds during operational success rate

phase; ongoing

3 Mortality associated Commence after Monthly Reduction of
with transmission construction and frequency of bird
lines and substations continue until mortality to low

problems solved levels
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No. Recommended Duration of Reporting Management
monitoring monitoring frequency objectives
programme
4 Mortality associated Commence at Monthly Reduction of
with roads beginning of frequency of
construction phase roadkills to low
and continue until levels.
problems solved
5 Population strength Commence prior to Annual Stabilization or
of selected sensitive construction and improvement of
species, e.g., continue during populations,
Blouberg Dwarf operational phase; post-construction
Burrowing Skink ongoing

7 Regular audits of the Construction phase  Quarterly CGompliance with
EMP for construction all provisions
phase

8 Regular audits of the Operational phase Three- yearly Compliance with

EMP for operational all provisions
phase of the EMP

Notes regarding the recommended monitoring programmes:

e The “reporting frequency” is the frequency at which survey results must be written up and
presented to the Environmental Control Officer (ECO);

* The frequency of actual field surveys is not specified here. Survey protocols must be
designed by the relevant specialists who are appointed to do the monitoring;

e The breeding colonies in monitoring programme #2 are those at KNPS harbour. Note that
monitoring must begin prior to the construction phase so that a baseline for monitoring
can be established;

. Monitoring programmes 3 and 4 should be the responsibility of the on-site ECO;

»  The sensitive species in monitoring programme #5 are those identified in 3.1.2 (above).
Note that monitoring of these species must begin before site clearance so that a baseline
for monitoring can be established; and

e Audits of the EMPs (#6 and #7) should be carried out by independent consultants.

Conclusions

Duynefontein

Development of Nuclear-1 at Duynefontein would have significant negative impacts, mainly
because of the direct impacts on faunal habitats within the footprint areas. Duynefontein would
benefit from the no-development option because the land is already managed as part of a
private nature reserve. Opportunities for on-site conservation offsets are limited.

Bantamsklip

At Bantamsklip, the amount of land that is not of high faunal sensitivity between the coast and
R43 available for development is more than sufficient to allow for the nuclear power station.
The portion of the property inland of the R43 is highly sensitive and should not be developed
at all. Highly significant potential conservation offsets are possible at Bantamsklip if
undeveloped land is declared a nature reserve and is effectively managed as such. This would
depend especially on the protection and management of the inland portion, as well as an
adequate coastal corridor. The no-development option at Bantamsklip is not positive because
it can be assumed that it will lead to a change of land ownership and probable residential
and/or resort development at the coast, and a possible increase in intensity of agricultural
exploitation on the inland portion.
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Thyspunt

Development of Nuclear-1 at Thyspunt would have significant negative impacts, mainly
because of:

« direct impacts on faunal habitats within the footprint areas;

» development of three major new access roads; and

* need for a development corridor across a large field of mobile dunes, making this site
highly problematic with respect to fauna and faunal habitats.

On the other hand, highly significant potential offsets are possible at Thyspunt if undeveloped
land is declared a nature reserve and is effectively managed as such. Such offsets could be
significantly strengthened by acquisition of additional land. The no-development option at
Thyspunt is not positive because it can be assumed that it will lead to a change of land
ownership and probable residential and/or resort development at the coast, and a probable
increase in intensity of agricultural exploitation on the inland portion.

From the perspective of faunal conservation, the following overall conclusion is that Nuclear-1
could be developed at either Duynefontein or Bantamsklip, without further faunal EIA
investigations. If development is pursued at Thyspunt, further monitoring of faunal
communities and mapping of vegetation habitats would be required.
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Table 1-34:

Summary of impacts on terrestrial verte

brate fauna at Duynefontein

DUYNEFONTEIN

Pre-mitigation

Post-mitigation

Impact

Nature

Intensity

Extent

Duration

on

irreplaceable
resources
Consequence
Probability

Impact

Significance

Intensity

Extent

Duration

irreplaceable
resources
Consequence
Probability
Significance

Impact

Destruction of
natural
habitats
populations,
resulting from
site clearance,
buildings,
laydown areas
and
infrastructure

and

Neg

Reduction in
populations of
Threatened
species,
resulting from
habitat
destruction
and direct
mortality

Neg

Fragmentation
of natural
habitats and
patterns of
animal
movement,
resulting from
buildings,
infrastructure
and fences

Neg

Road mortality
(roadkills),
resulting from
traffic on roads
through natural
habitats

Neg

Mortality
associated
with overhead-
transmission
lines and
substations,
resulting from
collisions and
electrocutions

Neg

Disturbance of
sensitive
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breeding
populations,
resulting from
construction Neg M M M L [M|L
activites and
direct human
disturbance
Dust pollution
beyond the
building  site,
resulting from
drifting, L-
airborne  dust | Neg M M L L |H M
from
construction
site and roads
Pollution of
soil and water
beyond the
building  site,
resulting from
spills of | Neg M M M L ML
chemicals, fuel
and sewage
Light pollution
beyond the
building  site,
resulting from
excessive
outdoor
lighting, and | Neg H H M|H |M
poor choice of
lights and
fittings
Alteration of
surface and
groundwater
levels and
flows, and
knock-on
effects on local
wetlands,
resulting from L- L-
underground Neg M M H M |L | M
foundation
structures and
construction
methods
Poaching of
local  wildlife
during
construction
phase,
resulting from
hunting and
trapping by | Neg M M M L |[L |L
workers and
employees, for
sport and for
the pot
102
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Problem -
animal
scenarios,
resulting

mainly from
human
interaction with
animals

Neg

Accumulation
of
radioisotopes
in the
environment
and in the
bodies of wild
animals, during
operational
phase,
resulting from
routine
gaseous
emissions from
the reactors

Neg

Cumulative
impacts,
resulting from
addition of
impacts to
existing
impacts, and
the operation
of impacts over
time

Neg

Improved
conservation
of undeveloped
land, resulting
from improved
legal status
and/or
management

Posi

Optimised

Posi
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Table 1-35: Summary of impacts on terrestrial verte  brate fauna at Bantamsklip
BANTAMSKLIP
Pre-mitigation Post-mitigation
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Table 1-36: Summary of impacts on terrestrial vertebrate fauna at Thysp  unt
THYSPUNT
Pre-mitigation Post-mitigation
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Impacts on invertebrate fauna

Impacts on invertebrate are dealt with in the speci  alist report in Appendix E14.

The potential impacts of the proposed nuclear power station on the terrestrial invertebrate
communities are described for the three sites below; most of the impacts are very similar for
all three alternative sites, therefore a separate list for each site is not provided, but site-specific
differences in significance or type are emphasised where applicable.

Specialist findings

Bantamsklip is ranked lower than Duynefontein in terms of overall species richness, but
considered the high potential for rare, endemic and relictual species at Bantamsklip; its
sensitivity ranking can be raised above Duynefontein. There are several other reasons,
including the discovery of a probably new mygalomorph spider species and a potentially new
specialised ant species, to consider Bantamsklip as highly sensitive. The Agulhas Limestone
Fynbos area at Bantamsklip, including patches and elements found within the Overberg Dune
Strandveld area, is likely to host at least one regional endemic butterfly and there is also a
remote possibility that the Red listed Chrysoritis dicksoni could occur in the area. The local
abundance of a probably new trapdoor spider species and a potentially new ant species,
combined with the likely presence of a number of rare and relictual taxa, indicate that
construction impacts at Bantamsklip could be substantial.

Thyspunt has in all probability the highest butterfly diversity and conservation value of the
three sites studied. From the point of view of other invertebrate groups no further evidence
was found to suggest that the site was of high significance, but the combination of high
butterfly and ant diversity and the Onchyophoran species indicate that Thyspunt has
significant conservation value. Thyspunt is identified as higher sensitivity than Duynefontein,
and only marginally lower than Bantamsklip. The description of the sites (in order of
increasing sensitivity and suitability) is Duynefontein (most suitable), Thyspunt and
Bantamsklip (least suitable).

From the viewpoint of potential positive impacts of the nuclear power station, the suitability of
the sites is different. Duynefontein already enjoys substantial benefits under the management
of Eskom, which means that of all the sites it would experience the least improvement in its
status if the nuclear power station was sited there. Bantamsklip and Thyspunt on the other
hand would benefit substantially from formalisation of their protected status. It is probable that
construction of the nuclear power station at either Bantamsklip or Thyspunt would have a
potential net positive impact on invertebrate communities.

Identified Impacts and proposed mitigation measures for all three sites

Impacts associated with the construction phase of the NPS

€)) Direct habitat destruction

The construction of the nuclear power station will result in significant loss of natural habitats.
Rehabilitation of some areas is possible, but despite this there is likely to be at least some
long-term damage. Temporary and uncontrolled dumping  of construction rubble and waste
material may also cause long-term habitat degradation.

(b) Indirect habitat alteration / degradation by ch ~ anges in groundwater regime
While most obviously impacting on wetland ecosystems, the terrestrial / wetland interface is an

important ecosystem component for many species, thus we would like to emphasise the
significance of impacts resulting from changes to the groundwater regime; these are covered
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in more detail in the Wetland Ecosystems specialist report (Day 2009). This potential impact
is most likely to be of significance to invertebrate populations at Thyspunt, followed by
Duynefontein, while at Bantamsklip there is relatively little likelihood of it being significant

(c) Habitat fragmentation

The construction of buildings, fences and roads will inevitably result in natural movement
patterns being disrupted and to a varying degree, depending on how different species react to
these barriers; will result in the fragmentation of natural populations. Such potential impacts
would be long-term or permanent, most likely the latter, depending on the procedure followed
during eventual decommissioning.

(d) Reduction in populations of rare / threatened / protected species

This potential impact would be localised and mainly limited to the direct construction area,
access roads and materials / soil lay-down areas during the construction period (but see also
under light pollution for more extensive and long-term potential impacts). Populations of non-
flying invertebrates on the construction site will largely be destroyed, although some may
escape into the surrounding areas. Their chance of survival here may be low due to difficulties
in establishing in an area that may already be at or near carrying capacity. Adult stages of
species that are able to fly may be able to escape, but their immature stages, which are often
confined to the vegetation or are underground, will also be destroyed. The potential impact
will be permanent in the transformed areas, but may be partially reversible in rehabilitated
portions of the project area.

While several previously undescribed invertebrate species were collected during the very brief
initial survey of the Duynefontein, Bantamsklip and Thyspunt sites, and many more
undescribed species would be expected to be found if more detailed surveys were carried out,
the significance of impacts on these species is difficult to estimate as nothing is currently
known about their potential distribution beyond the site boundaries. At least some of the
species probably have much wider distributions, but given the coastal location of the three
sites, it is possible that some may be specific to coastal habitats and hence have limited
distributions. Given the high development pressures on South Africa’s coastline, species
restricted to the coastal zone may be significantly threatened.

(e) Soil and water pollution

Construction work of the magnitude contemplated for the proposed nuclear power station will
always carry a substantial risk of soil and water pollution, with large construction vehicles
contributing substantially due to oil and fuel spillages. Building waste, batching plants, sewage
and domestic waste are also potential contributors to this problem. If not promptly dealt with,
spillages or accumulation of waste matter can contaminate the soil and surface or ground
water, leading to potential medium/long-term impacts on invertebrates in the soil as well as
aquatic species. Soil stockpiles may run off into streams and wetlands resulting in excessive
sedimentation.

® Dust pollution

Excavation and movement of soil, as well as movement of heavy vehicles on dirt roads, has
the potential to cause substantial dust pollution in the area surrounding the construction site
and access roads. Accumulation of dust on plants can reduce their productivity, with knock-on
effects on invertebrate herbivores and their predators as well as directly interfering with
invertebrate species by e.g. physically impeding their movement on plants.

(¢)) Light pollution

After habitat destruction, light pollution is probably the single most significant potential impact
of a development of this nature, but, in the operational phase at least, it is also one of the most
easily manageable. The impacts of artificial lighting on insect populations can be very
significant, resulting in the deaths of many thousands of individuals every night, and causing a
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very substantial drain effect (“population sink”) on surrounding populations. Other impacts may
include interference with normal foraging and mating behaviours, resulting in less immediate
but equally significant reductions in natural population levels. The consequent knock-on
effects, given the vital role that invertebrates play in ecosystem functioning, may affect virtually
every component of the surrounding ecosystem.

Direct impacts of artificial lights such as high pressure mercury vapour streetlamps may
extend up to 600 m or more from the source, and the drain effect resulting from continual
depletion of the populations within this zone will probably cause a significant decline in
population density of affected species up to at least several times this distance. High level
unshielded lighting at the nuclear power station could thus extend the area of direct impact
from the c. 80 ha of the construction footprint to over 360 ha, with lower intensity indirect
impacts potentially being significant over an area of more than 3 000 ha (i.e. beyond the
property boundary). These impacts would be continuous throughout the life of the project, and
in our opinion, no justification can be made for allowing such easily controllable impacts to
occur.

Due to the changing “landscape” within the development footprint as well as the need for
strong lighting if construction continues at night, light pollution is often particularly difficult to
control during the construction phase, and this is where the greatest potential impacts are to
be expected.

(h) Increased risk of fire

The presence of a large number of construction workers on site over a protracted period will
result in a greatly increased risk of uncontrolled fires arising from cooking fires, improperly
disposed cigarettes etc. This risk may be somewhat higher at Duynefontein and Bantamsklip
due to the more strongly seasonal rainfall at these sites.

) Spread of invasive alien invertebrate species

Along with light pollution, this is probably one of the most significant potential impacts from a
terrestrial invertebrate perspective, and also may have very significant knock-on effects that
could impact of virtually every aspect of the surrounding ecosystem.

Two destructive invertebrate species which have already invaded the Western Cape and are
considered the most likely to be of significance to this project are the Argentine ant,
Linepithema humile, and the alien land snail, Thisbe pisana. An additional tramp ant species
(Hypoponera eduardi) was confirmed only at Duynefontein during the course of this study,
supporting the view that construction of the proposed nuclear power station would be likely to
increase the risk of establishment of such species.

Invasive invertebrate species are commonly transported to new areas in construction
materials and their establishment and spread is often enhanced by disturbance of natural
ecosystems. The large volumes of materials that would be required to be transported to the
site for construction of a nuclear power station carry a very high risk that invasive species will
be carried to the site in this way. The large areas that will be disturbed, as well as the long
duration of construction-related disturbance, will provide ideal conditions and ample
opportunity for establishment and spread of invasive species on site.

The impact of an invasive species such as the Argentine ant can be very severe, as it
displaces many of the indigenous ant species and competes very strongly for resources such
as nectar, thus potentially impacting on honeybee populations as well as any other insect
species that utilise nectar as a food source. Ant reproductives (“flying ants”) are an important
food source for many organisms, particularly for birds, and since Argentine ant reproductives
do not fly, this resource can be severely reduced if indigenous ant species are displaced by
Argentine ants. Other impacts of this species include reduced pollination and seed set of
indigenous plants, and interference with normal seed dispersal, which in the fynbos is carried
out to a large extent by indigenous ant species. It is thus very important to prevent invasion by
such species in sensitive habitats.
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The construction phase almost certainly carries by far the greatest risk of alien invasive
species being imported to the site, and the high levels of habitat disturbance also provide the
greatest opportunities for such species to establish themselves, since most indigenous
species are less tolerant of disturbance. The biggest risk is that colonies of species such as
Argentine ants or individuals of exotic snails may be carried onto the site along with materials
that have been stockpiled elsewhere at already invaded sites.

)] Road mortality

Large numbers of invertebrates will be killed either by being crushed under the tyres of
vehicles in the case of crawling species, or by colliding with the vehicle itself in the case of
flying species. While extremely difficult to quantify, a study in Austria has estimated that
approximately 116 insects were killed by the front of a car for every 1 km travelled. This
apparently did not take into account individuals crushed under the wheels.

It is thus difficult to predict the extent of such mortality, or to suggest whether the impact would
be greater during the construction/decommissioning phases (with larger numbers of heavy,
but perhaps slower-moving, vehicles) than during the operational phase (with few large but
many small and probably faster-moving vehicles), but for all phases it is obvious that mortality
would be increased by higher vehicle speeds and numbers.

1.12.2 Impacts associated with the operational phase of the NPS
(a) Habitat fragmentation
All barriers remaining after construction will continue to impact at least for the life of the project
and possibly permanently, depending on the decommissioning process followed.
(b) Soil and water pollution
Sewage and domestic waste would be the main contributors to potential pollution problems
during the operational phase, but this can very easily be managed effectively to avoid impacts.
(c) Light pollution
Any external lighting used will continue to have a potential impact throughout the life of the
project.
(d) Increased risk of fire
The increased risk of fire would be expected to be smaller during the operational phase, but
may still be significant due to the possibility of e.g. cigarette butts being thrown from vehicles
transporting personnel to the site, or by accidental fires caused by visitors to the conservation
area.
(e) Spread of invasive alien invertebrate species
Continued movement of personnel and vehicles on and off the site, as well as occasional
delivery of materials required for maintenance, will result in a lower-level risk of importation of
alien species throughout the life of the project.
1.12.3 Impacts associated with the decommissioning phase of the NPS
€)) Direct habitat destruction
Direct habitat destruction would be mainly limited to the construction phase, but could also
occur during decommissioning, depending on what procedure is followed. However, the
decommissioning process will be carried out so far in the future (c. approximately 60 years)
that technology and methods are likely to have altered radically from what is currently
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available; in the absence of plans now (even for the KNPS, we do not know precisely what is
to be done and much of the current decommissioning plan relates to development and design
of aspects of the plan), we cannot at this stage properly assess the potential impacts and a full
EIA process will be required closer to the time of decommissioning.

Decommissioning by immediate decontamination and dismantlement, as currently planned for
the KNPS, would have impacts similar to construction in that areas of habitat beyond the
immediate footprint of the reactor site would be severely degraded when used for stockpiling
of rubble and other waste. However, if effective rehabilitation of these areas as well as the
previously developed area is achieved, these potential impacts could be substantially
mitigated and a net positive impact could result.

Decommissioning by entombment would have the advantage of not significantly adding to the
environmental degradation of the site (small areas might be affected e.g. by the need for
concrete preparation), but this needs to be weighed against the lack of improvement in the
environmental status of the reactor site itself, as this would not be returned to a natural state.

(b) Indirect habitat alteration / degradation by ch ~ anges in groundwater regime

This cannot be properly assessed at this stage. If the above-mentioned decommissioning
alternative option is followed, further changes (either improvement or further degradation) in
the groundwater regime could result, while for the entombment alternative, no change from the
operational phase would be expected.

(c) Habitat fragmentation

If decommissioning follows the decontamination and dismantlement process, increased
habitat fragmentation may occur during decommissioning, but following rehabilitation all
barriers should be removed, resulting in a positive impact. If entombment is used for
decommissioning, all barriers remaining during the operational phase would be expected to
endure permanently.

(d) Soil and water pollution

The potential impacts during this phase cannot be properly assessed at this stage. If the
decontamination and dismantlement option is followed, soil and water pollution impacts could
be similar to those experienced during construction, while for the entombment option, no
further soil and water pollution would be expected.

(e) Dust pollution

The potential impacts cannot be properly assessed at this stage. If the decontamination and
dismantlement option is followed, dust pollution potential impacts could be similar to those
experienced during construction, while for the entombment option, minimal dust pollution
would be expected.

) Light pollution

Potential impacts of this phase will depend on the process followed and so this cannot be fully
assessed at present. If the decommissioning option is followed, light pollution impacts could
be similar to those experienced during construction, while for the entombment option, minimal
light pollution in addition to that experienced during the operational phase would be expected.

Bantamsklip and Thyspunt are probably the most sensitive to this potential impact as their
isolation means that at present there is very little impact of artificial lighting, while
Duynefontein has probably already been significantly impact and thus cumulative effects
would be greatest at Duynefontein. However, the potential impact at all sites is sufficiently
severe that the assessment criteria used do not allow a fine enough distinction for these
differences in sensitivity to be apparent in the relative significance ratings of the three sites.

Nuclear-1 EIA 114 Version 2.0 / August 2015
Revised Draft Environmental Impact Report Version 2



1124

1.12.5

(9) Increased risk of fire

Increased fire risk is possibly also important during the decommissioning phase, but the
potential impact will be dependent on the means of decommissioning, which is so far in the
future (approximately 60 years) that technology and methods may have altered radically from
what is currently available, and thus no assessment can be made at present.

(h) Spread of invasive alien invertebrate species

Depending on the process followed, the decommissioning phase may carry risks of alien
importation similar in level to those resulting from construction, so monitoring and control at
this stage might be equally important as at any other stage; this cannot however be evaluated
at this stage.

Bantamsklip is probably the most sensitive to this potential impact as its isolation renders it
least likely to already have been invaded; in this respect it is followed by Thyspunt, and then
Duynefontein, which may prove to have already been affected. However, the potential impact
at all sites is sufficiently severe that the assessment criteria used do not allow a fine enough
distinction for this to be apparent in the relative significance ratings of the three sites.

Cumulative impacts

All of the potential impacts identified above would be exacerbated by the construction of
additional nuclear power stations at any one of the sites considered. In addition, existing
(including KNPS) developments at and near the Duynefontein site would further increase the
cumulative effect of many impacts. The implications of these on the invertebrate populations
are briefly described below.

If Nuclear-2 and Nuclear-3 projects also go ahead at any one of the sites, potential impacts of
the combined construction (and decommissioning) phases of the projects would be similarly
increased, and, depending on the degree of temporal overlap between projects, construction
(and possibly decommissioning) impacts may occur over such a time period that they would
need to be considered as long-term impacts (16 - 30 years), which would have a substantial
effect on the consequence ratings of some construction-related impacts (e.g. dust pollution).

Cumulative impacts would be greatest at Duynefontein due to the presence of the KNPS, but
may be most significant at Thyspunt due to the difficulties of avoiding impacts on wetlands;
Bantamsklip would probably experience the lowest cumulative impact due to the relatively
uniform mosaic of habitats.

Impacts of climate change

Probable impacts of climate change on invertebrate populations at the proposed Nuclear-1
sites may be divided into three main categories:

. Reduction in available habitat due to sea level ris e resulting from increased global
temperatures. Given the fairly small predicted sea level rise over the next century, this
impact is unlikely to be very large over the lifespan of the proposed nuclear power station.
It is likely however to be exacerbated by more frequent and severe storms and stronger
average wind speed which would increase the amount of habitat lost by wave-mediated
erosion, with the 100-year flood line predicted to extend as much as 100 m further inland
by 2075 along parts of the shorelines of the proposed nuclear power station sites. This
impact would be more severe if the nuclear power station was situated too close to the
shoreline as this could interfere with natural movement of habitat boundaries as the mean
sea level rises.

. Indirect effects via change in distribution of vege tation types due to a) localised
microclimatic changes due to altered shoreline caused by sea level rise and b) broader
climatic changes (at all three sites involving increased temperature, decreased rainfall,
changes in mean wind speed and direction), influencing habitat suitability for and hence
distribution of various host or food plant species.
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1.12.7

. Direct effects of a) localised microclimatic changes due to altered shoreline caused by
sea level rise and b) broader climatic changes (at all three sites involving increased
temperature, decreased rainfall, changes in mean wind speed and direction), influencing
habitat suitability for and hence distribution of various invertebrate species.

Precise impacts (especially for the latter two types of potential impacts) are very difficult to
predict given uncertainty about the degree of climatic change that is likely during the lifetime of
the nuclear power stations, as well as very limited knowledge of habitat and climatic
requirements of the majority of invertebrate species. The only communities for which some
predictions may be possible are those which are associated with particular plant communities
for which predicted influences of climate change are better-understood.

Note that in assessing the significance of climate change, while this is clearly an influence of
global extent, only the on-site impacts are here considered, so it is treated as local in extent.

Positive contribution to conservation by protection of owner-controlled property and prevention
of further development within an exclusion zone

The positive impact of continued stewardship by Eskom of the sites on which construction of
the nuclear power station is proposed must be emphasised. On all alternative sites a
substantial, and in parts extremely effective, effort has been made to control and eradicate
alien invasive plant species, with the result that (particularly at Bantamsklip) the Eskom-
controlled areas appear in far better condition than their surroundings. Formal proclamation
and management of the Bantamsklip or Thyspunt sites as conservation areas would be
expected to further enhance these positive impacts, with controlled access hopefully leading to
reduced poaching of marine resources and wildflowers. Continued and enhanced
conservation-oriented management of these sites by Eskom must be seen as a significant
positive impact of the proposed project.

However, it must also be borne in mind that:

*  The potential positive impact may be significantly reduced during the construction and
possibly decommissioning phases by increased unauthorised use of resources by the
workforce;

e The area benefiting from the potential positive impact will be substantially reduced if
Nuclear -1, -2 and -3 go ahead on one site; and

 The area available for conservation at the Duynefontein site will be reduced if any of
Nuclear-1, -2, -3 power stations proceeds at this location.

The potential positive impact could be substantially enhanced if a large exclusion zone around
nuclear developments is gazetted, but only if prevention of development is not allowed to
result in neglect and further degradation of the surrounding properties. The best approach to
prevent such degradation would probably be for all land within the exclusion zone to fall under
the stewardship of Eskom so that it could be managed in a coordinated manner along with the
Eskom-owned lands on which the nuclear power station is situated.

Conclusion

From an invertebrate conservation perspective the most important potential negative impacts
identified at all three alternative sites are the:

. Direct destruction of habitats and local populations of important invertebrates, including
new and potentially new species, within the development footprint;

e Wider impact of artificial lighting on invertebrate populations in the surrounding
ecosystems; and

. Potential for alien invasive species to become established as a result of site disturbance
and importation of materials and equipment.

None of the butterflies likely to occur in the Cape Flats Dune Fynbos area around
Duynefontein are endangered or endemic. The non-vegetated and partially vegetated portions
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of the site were ranked as of Very Low and Low sensitivity respectively. The parts of the site
where development is planned have moderate — low butterfly conservation value. In
combination with the low predicted butterfly diversity, Duynefontein has the lowest sensitivity
of all three alternative sites. The portion of the EIA corridor immediately adjacent to the KNPS
is already sufficiently altered from its natural state that development here could be considered.
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Table 1-37: Summary of impacts on invertebrate fau  na at Duynefontein
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fragmentation
Reduction in {Neg |M |L |H | M M|M|M L L |H M M |M|L
populations  of
rare/protected
species
Soil and water |[Neg |M |M |M | M M|M|M L LM |M L |L |LM
pollution
Dust pollution Neg  M|M|M]|L M|M|M L L |M]JL L |L |L-M
Light pollution - Neg |[H| M |H | M H|H M M|H | M M|M|M
construction
phase
(1* row of post-
mitigations is for L L |H |M M| M |LM
partly mit'gated
and the 2™ is for
fully mitigated)
Light pollution - Neg |[H| M |H | M H|H M M|H | M M| M|M
operational
phase(1® row of
post-mitigations
is for partly L L |H M M |M|LM
mitigated and
the 2" is for
fully mitigated)
Increased Neg |L (M |H |L M|M|LM |L M |H |L M| M|LM
radiation levels
Road mortality Neg |[M|M|H|L MM |M L M|H |L M| M| M
Increased risk of |[Neg |H |M [M | M H|H M MMM MMM
fire
Mitigated
Spread of alien |Neg |H |M |H | M H|H M M|H | M M| M |M
invasive
invertebrate
species
Land invasion |{Neg |M |[M |M | M M|M|M L MI|L | M L |L |L
by employment
seekers
Cumulative Neg |[H| M |H | M L |L |L L M|H | M H |H
impacts
Climate change Neg M| M|H | M M|M|M L M|H | M MIM|M
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Positive
contribution to
conservation

Pos

Table 1-38:

Summary of impacts on invertebrate fau

na at Bantamsklip

BANTAMSKLIP

Pre-mitigation

Post -mitigation

Impact

Intensity

on

Impact
irreplaceable
resources

Intensity

on

Impact
irreplaceable
resources

Direct habitat
destruction

I

™| Extent

I| Duration

T| Probability

™| Extent

<

T| Duration

<| | Consequence
T| Probability

< Z

=| Significance

Indirect habitat
alteration by
groundwater
disturbance

<

<

I

< <
<| | Consequence

T

=| £ Significance

—
—

T

<

—

Habitat
fragmentation

Neg

<

<
-
<

Reduction in
populations of
rare/protected
species

Neg

Soil and water
pollution

Neg

Dust pollution

Neg

Light pollution -
construction
phase

(1* row of post-
mitigations  is
for partly
mitigated and
the 2™ is for
fully mitigated)

Neg

<L

Light pollution -
operational
phase(1* row of
post-

mitigations  is
for partly
mitigated and
the 2™ is for
fully mitigated)

Neg

Increased
radiation levels

Neg

Road mortality

Neg

Increased  risk
of fire
Mitigated

Neg

<L

Spread of alien
invasive
invertebrate

Neg

<L

<L
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species -
Land invasion |[Neg |M | M M M M M M L M | L
by employment
seekers
Cumulative Neg |H | M M H M M H H
Climate change Neg |M | M M M M M M M H | M
Positive Pos L | M M M M M M M H | M
contribution to
conservation
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Table 1-39:

Summary of impacts on invertebrate fau

na at Thyspunt

THYSPUNT

Pre-mitigation

Post -mitigation

Impact

Nature

Intensity

on

Impact
irreplaceable
resources

Intensity

on

Impact
irreplaceable
resources

Direct  habitat
destruction

I

™ Extent

T| Duration

T| Probability

™| Extent

<

T| Duration

<| Consequence
T| Probability

< Z
—
<

<| Significance

—

Indirect habitat
alteration by
groundwater
disturbance

Neg

<

<

I

£| £ consequence

< Z
I

=| <=/ Significance

,_
—
T

Habitat
fragmentation

Neg

<

<
—
<
I

Reduction in
populations of
rare/protected
species

Neg

Soil and water
pollution

Neg

Dust pollution

Neg

Light pollution -
construction
phase

(1* row of post-
mitigations  is
for partly
mitigated and
the 2™ is for
fully mitigated)

Neg

<L

Light pollution -
operational
phase(1* row of
post-
mitigations  is
for partly
mitigated and
the 2™ is for
fully mitigated)

Neg

Increased
radiation levels

Neg

Road mortality

Neg

Increased risk
of fire
Mitigated

Neg

Spread of alien
invasive
invertebrate
species

Neg

Land invasion
by employment
seekers

Neg

Cumulative
impacts

Neg
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1.13

1.13.1

1.13.2

Impacts on air quality

Impacts on air quality are dealt with in the specia  list report in Appendix E10.

Owing to the uniformity of the nuclear power station power generation process at all sites, the
nature of the emissions will be very similar for all sites. A short summary of the nature of the
emissions is given below before the significance of the potential impacts at each of the sites is
discussed individually.

Identified impacts and proposed mitigation measures

The air quality impacts of the proposed nuclear power station are expected to occur with
construction, operation, and decommissioning phases

Impact associated with the construction phase of the NPS

Only non-radioactive emissions would occur during the construction period. Air emissions
during construction include airborne particulates (including inhalable particulate matter —
PM10) and gaseous emissions. Airborne particulates are considered to result in significantly
higher potential impact than the gaseous pollutants. Wheel entrainment on the construction
site and on unpaved roads would be responsible for the majority of total airborne particulate
emissions, and would contribute about 83 % of the total particulate emissions at Duynefontein,
90 % at Bantamsklip and 89 % at Thyspunt. Excavation will be the next largest source of
particulate emissions, contributing about 13 % at Duynefontein and 7 % each at Bantamsklip
and Thyspunt.

Impacts associated with the operational phase of the NPS

Non-radioactive emissions

Potential sources of non-radioactive air emissions during operation will include:

. Particulates, sulphur dioxide, oxides of nitrogen and carbon monoxide in the exhaust
gases from engines of the backup electricity generators;

. Formaldehyde and carbon monoxide emitted by the insulation when installations go back
into operation after servicing; and

«  Ammonia discharged as the temperature rises in the steam generators during start-up.

Based on the United States Environmental Protection Agency’s (AERMOD) dispersion model,
the impacts of these pollutants was modelled over a 40 x 40 km area and with a resolution of
200 m. The emissions of formaldehyde and ammonia were found to be very infrequent and
relatively low, and are not expected to exceed any guidelines. The highest hourly average
formaldehyde concentrations predicted at Duynefontein, Bantamsklip and Thyspunt are 0.12
pg/m3, 0.30 pg/m3 and 0.19 pg/ms3, respectively. This is very low when compared to the 1-hour
exposure guideline of 94 ug/m? (derived by the California Office of Environmental Health
Hazard Assessment) for assessment of acute exposure of members of the public to
formaldehyde.

The highest hourly average ammonia concentrations predicted at Duynefontein, Bantamsklip
and Thyspunt are 14.3 pg/m3, 35.0 ug/m3 and 21.8 pg/m3, respectively. It is much lower than
the US EPA’s inhalation Reference Concentration of 100 yg/ms.

The predicted short-term ammonia and formaldehyde concentrations are also below the odour
recognition concentrations of 200 pug/m3 (10% odour recognition level) and 70 pg/m3 (odour
perception), respectively.
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1.13.3

The predicted ground level concentrations of pollutants resulting from the operation of the two
25 MWe backup generators are low compared with the relevant air concentration guidelines.
The highest hourly average predicted ground level nitrogen dioxide concentrations resulting
from the operation of the two 25 MWe backup generators are shown in Figure 1-4 to Figure
1-6 for the Duynefontein, Bantamsklip and Thyspunt sites, respectively. The spatial
distributions for the other pollutants (SO,, CO and PM10) are similar and therefore not shown
here.

Radioactive emissions

Small amounts of radionuclides are released during normal operation of the nuclear power
station. Most of these emissions are captured by High Efficiency Particulate Air (HEPA) filters.
HEPA filters, by definition, remove at least 99.97% of airborne particles 0.3 um in diameter.
The radionuclide emissions that still manage to find their way to the atmosphere include
tritium, carbon-14, iodine isotopes, noble gases and a small amount of other fission/activation
products (mainly cobalt and caesium). Noble gases typically include krypton, xenon and
argon. These emissions are continuously monitored and reported to the NNR for compliance
proposes.

For calculation of the emissions of these gases from the Nuclear-1, a worst case
(conservative) scenario was assumed. The main source of gaseous radioactive emissions
during normal operation is the gaseous component arising within the primary circuit. Gases
from this system are not emitted continuously, and the gaseous radioactive waste system is
used intermittently. Therefore, most of the time during normal operation of the nuclear power
station, the gaseous radioactive waste system is not required to be active.

Similar to construction impacts, modelling was carried out for a 40 x 40 km area. For
radionuclide emissions, the model was designed to estimate the maximum annual dose
received during the period of the practice.

The model-wide maximum predictions for the three sites are summarised in Table 1-40.

Table 1-40: Maximum inhalation and external effecti  ve dose predicted in the 40 km
by 40 km study area for a 4000 MWe nuclear power st  ation

Site Effective Dose (uSv/annum)
Duynefontein 4.07
Bantamsklip 4.60
Thyspunt 11.31

The legal limit™ for the annual effective dose limit for members of the public is 1 000 uSv, with
an additional provision of an annual dose constraint of 250 uSv. The highest predicted
inhalation and external effective dose of 11.3 uSv is therefore about 4.5 % of the dose
constraint and about 1 % of the annual effective dose limit. Should additional units be added
to eventually generate 10 000 MWe per site, the maximum external effective dose would be
less than 30 uSv.

Impacts associated with the decommissioning phase of the NPS

Based on Eskom’s decommissioning plan, limited release of radionuclides may occur during
decommissioning. The decommissioning process is well controlled and designed to ensure
that potentially radioactive materials are isolated and appropriately disposed. The exposure to
radiation would be kept to a minimum and below the required dose stipulated by the NNR
through continued measurement. Since these dose limits are based on safe exposure levels,
it is expected that the radiation exposure during commissioning would be low.

10 Specified in Government Notice No. R 388 of 2009
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Backup diesel will continue to be used during decommissioning and their impact will be the
same as during the operational phase. The most significant potential impacts during
construction would result from the demolition of buildings. The anticipated activities include
blasting, coring, drilling, crushing, surface removal and trucking of rubble off-site for disposal
as construction debris. The activities during this phase would generate airborne dust and
unless proper management and emission control is applied could potentially generate fugitive
dust impacts.

1.13.4 Duynefontein

Impacts associated with the construction phase of the NPS

Figure 1-7 and Figure 1-8 summarise the maximum predicted inhalable particulate air
concentration and deposition rate for the construction phase at Duynefontein. These
predictions exclude any mitigation measures. The most significant potential impact is
predicted to occur along the unpaved access road. The distance at which it is predicted that
the 180 ug/m? standard will be exceeded is about 1.4 km. The 75 pug/m?3 limit is predicted to
be exceeded up to 600 m from the road.

Fallout of larger particles normally occurs near the generating source, as shown in Figure 1-9.
The fallout rate permissible for residential and light commercial land use is 600 mg/mz2 per day.
The distance to this value is about 126 m. The distance to the SLIGHT fallout rate of 250
mg/m2 per day is about 223 m.

Impacts associated with the operational phase of the NPS

The highest hourly average formaldehyde concentrations predicted at Duynefontein is 0.12
png/m3, which is very low compared to the 1-hour exposure guideline of 94 ug/m3. The highest
hourly average ammonia concentrations predicted at Duynefontein, is 14.3 ug/ms3, which is
significantly lower than the US EPA's inhalation Reference Concentration (RfC) of 100 pug/ms.

The highest hourly average predicted ground level nitrogen dioxide concentrations resulting
from the operation of the two 25 MWe backup generators at Duynefontein is shown Figure
1-5 and are low compared with the relevant air concentration guidelines.

Figure 1-15 shows the maximum cumulative inhalation does at Duynefontein. The maximum
effective dose of 4.07 pSv/annum is therefore about 1.6 % of the dose constraint and 0.4 % of
the maximum annual average dose limit.

1.13.5 Bantamsklip

Impacts associated with the construction phase of the NPS

The predicted particulate unmitigated potential impact during the construction phase at
Bantamsklip is given in Figure 1-9 and Figure 1-10 for the maximum air concentration and
deposition rate, respectively. The distance at which it is predicted that the 180 ug/m3 standard
will be exceeded is about 1.4 km (north of the site). Similarly, the 75 ug/m3 limit is predicted to
be exceeded up to 3.0 km from the site.

As shown in Figure 1-8 , the fallout is quite significant; with the rate permissible for residential
and light commercial (600 mg/m2 per day) predicted to be exceeded up to a distance of about
0.7 km. The distance to the SLIGHT fallout rate of 250 mg/m? per day is about 1.4 km.

Impacts associated with the operational phase of the NPS

The highest hourly average formaldehyde concentrations predicted at Bantamsklip is 0.30
png/m3, which is very low when compared to the 1-hour exposure guideline of 94 ug/ms3. The
highest hourly average ammonia concentrations predicted at Bantamsklip and are 35.0 ug/ms,
which is lower than the US EPA’s inhalation Reference Concentration (RfC) of 100 ug/ms.
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The highest hourly average predicted ground level nitrogen dioxide concentrations resulting
from the operation of the two 25 MWe backup generators for Bantamsklip are shown in Figure
1-6 and are low compared with the relevant air concentration guidelines.

Figure 1-16 shows the maximum cumulative inhalation doses at Bantamsklip. The maximum
effective dose of 4.6 uSv/annum is therefore about 1.84 % of the dose constraint and 0.46 %
of the maximum annual average dose limit.

1.13.6 Thyspunt

Impacts associated with the construction phase of the NPS

Three different access road options were considered for Thyspunt. With Option A the road
enters the site from the north through the “panhandle”. The road passes through Oyster Bay
from the west in Option B. Option C is for the access to be from the eastern side of the site.

The predicted unmitigated PM10 concentrations for these three road options are given in
Figure 1-12 (Option A), Figure 1-13 (Option B) and Figure 1-14 (Option C). These figures
include the envelope of the two possible construction locations, located on the eastern and
western parts of the corridor. The simulations for the individual sites did not show any
preference.

As with Duynefontein, the most significant impact is predicted to occur along the unpaved
access road. The distance at which it is predicted that the 180 pg/m3 standard will be
exceeded is about 1 km. The 75 pg/m? limit is predicted to be exceeded up to 2.1 km from the
road.

The fallout is quite significant; with the rate permissible for residential and light commercial
(600 mg/m2 per day) predicted to be exceeded up to a distance of about 0.6 km. The distance
to the SLIGHT fallout rate of 250 mg/m2 per day is about 1.1 km.

Impacts associated with the operational phase of the NPS

The highest hourly average formaldehyde concentrations predicted at Thyspunt is 0.19 pg/ms,
which is very low when compared to the 1-hour exposure guideline of 94 pg/ms3. The highest
hourly average ammonia concentration predicted at Thyspunt is 21.8 pg/ms3, respectively,
which is lower than the US EPA’s inhalation Reference Concentration (RfC) of 100 ug/ms.

The highest hourly average predicted ground level nitrogen dioxide concentrations resulting
from the operation of the two 25 MWe backup generators for Thyspunt are low compared with
the relevant air concentration guidelines.

Figure 1-15 shows the maximum cumulative inhalation dose at Thyspunt. The maximum
effective dose of 11.31 pSv/annum is therefore about 4.5% of the dose constraint and about
1% of the annual effective dose limit.

1.13.7 Mitigation

e An emission minimisation plan is regarded as essential in the situation where
construction activities are conducted very close to residential and other sensitive
receptors;

e Since the most significant source (between 80% and 90%) of fugitive dust emissions was
shown to be wheel entrainment on unpaved roads, it is recommended to have the initial
focus on the reduction of emissions from road surfaces. This can be achieved through
regular watering of unpaved surfaces, applying chemical dust suppressants, or most
preferably, tarring of roads;

. In areas were tarring is not a practical option the management plan should have, as a
minimum, watering schedules of unpaved roads and other activities that could be
mitigated with water sprays;
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1.13.8

. In addition to road surface treatment, it is recommended to utilise the construction
mitigation management checklist given in Appendix D of the air quality report, or a
suitably modified version thereof;

e An air quality monitoring programme as provided in Section 5.2.1 of the air quality report
must be initiated a year prior to construction. This would provide an adequate baseline air
concentration trend which would incorporate all seasons. This programme must include
both non-radionuclide and radionuclide compounds;

. No additional mitigation measures are required for routine operational emissions of
radionuclides. However, once the final reactor technology has been decided, Eskom
need to confirm that the emissions from the selected technology confirm to the envelope
used in this assessment and that such emissions can be maintained throughout the
nuclear power station’s lifecycle. This includes a thorough assessment of the reliability
and maintenance of the high efficiency particulate air (HEPA) filters which would be used
to control radiological air emissions from the nuclear power station;

»  Similarly, the successful technology supplier must illustrate how incidental and accidental
releases would conform to the NNR’s requirements and how these would be kept As Low
As Reasonably Achievable (ALARA);

» A site-specific decommissioning plan must be developed according to the most recent
requirements stipulated by the NNR;

. It must be ensured that the emissions from the backup power generators perform
according to the vendor specifications. Regular stack sampling must be conducted during
operation. The first three isokinetic sampling campaigns should also include sulphur
dioxide analysis.; and

» Air dispersion modelling must be repeated using the source terms for normal and upset
emissions of the successful vendor and onsite meteorological data prior to construction of
the nuclear power station. The simulations must be repeated for both non-nuclear and
radionuclide air emissions. Furthermore, the methodology for calculating the dose must
be done according to the latest international standards and NNR requirements.

Conclusion

The most significant potential air quality impacts would be felt during construction, due to
fugitive dust emissions from general construction activities (clearance, excavation, scraping,
road surfaces, etc.) and emissions emanating from vehicles and equipment. Construction
phase impacts will have a HIGH significance if no or limited mitigation measures are applied.
This impact can be reduced to LOW significance if unpaved roads are surfaced (i.e. tarred)
and with implementation of an air quality management plan.

The operational phase impacts of non-radiological pollutants are predicted to be very low
when compared to human health risk criteria. Furthermore, based on the predicted impacts of
both non-radioactive and radionuclide air pollution, the assessment concludes that the
operational impacts at all the sites would fall safely within legal limits and guidelines limits, and
that the impacts at none of the are serious enough to discard them from consideration. During
normal operation, trace quantities of radiological materials will be released to the environment.
The predicted effective dose from these pathways indicates low consequence. However,
since the emission is considered to be definite, the significance of the impact is rated medium.
This rating applies to all three sites.

The predicted potential impacts are very similar at all three alternative sites and there is no
preferable site as far as the impacts on air quality is concerned.
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Figure 1-6:  Predicted maximum hourly average nitrog en dioxide concentration from backup generators at Thyspunt
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Figure 1-7: Predicted maximum daily average inhalab le particle Figure 1-8: Predicted maximum daily average partic  le fallout rates
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Figure 1-11:  Predicted maximum daily average PM10 ¢  oncentration Figure 1-12:  Predicted maximum daily average parti  cle fallout rates

levels (ug/m3) during construction at Thyspunt with Road Option A (mg/m2/day) during construction at Thyspunt with Ro ad Option A and
and the envelope of the nuclear power station onth e east or west of the envelope of the nuclear power station on the ea st or west of the
the corridor (Unmitigated) corridor (Unmitigated)
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Figure 1-13:  Predicted maximum daily average PM10 ¢  oncentration Figure 1-14:  Predicted maximum daily average PM10  concentration
levels (ug/m3) during construction at Thyspunt with Road Option B levels during construction at Thyspunt with Road Op tion C and the
and the envelope of the nuclear power station onth e east or west of envelope of the nuclear power station on the easto  r west of the

the corridor (Unmitigated) corridor (Unmitigated)
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Figure 1-16:  Predicted maximum cumulative annual in  halation and
external radiation dose (uSv) for Bantamsklip using 30 year
equilibrium for deposition
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Table 1-41: Summary of air quality impacts at Duyne

fontein

DUYNEFONTEIN

Pre-mitigation
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Table 1-42: Summary of air quality impacts at Bantamsklip
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Table 1-43: Summary of air quality impacts at Thyspunt
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1.14 Impacts on oceanographic conditions and surf b reaks

Impacts on oceanographic conditions and the potential impacts on surf conditions to the
disposal of spoil in the ocean are contained in Appendix E16. An addendum to Appendix E16
(which was not included in the first Draft EIR released in March 2010) deals with the potential
impact of the marine disposal of spoil on surf breaks in the St. Francis and Jeffreys Bay areas.

Although the major infrastructure for the nuclear power station will be built at least 10 m above
sea level, associated infrastructure such as the intake and outflow channels for cooling water,
as well as the possible disposal of spoil and sediment in the sea, may have an impact of
physical oceanographic conditions. The oceanographic study involved modelling of the sea
temperature and sediment movement patterns to predict the impacts. In turn, the changes to
oceanographic conditions have influenced the prediction of impact on marine ecosystems.

1.14.1 Identified impacts and proposed mitigation measures

Duynefontein
Short term disruption of sediment transport during construction

The possible construction of the cofferdams at the Duynefontein site will influence sediment
transport along the coast in the short term over the construction phase of the development.

Although the sediment transport varies along the beach due to the presence of rip cells, the
net transport along the beach is low. The coffer dams are therefore expected to have a limited
effect on the sediment transport and coastal erosion. Once construction has been completed
the cofferdams will be removed. The overall significance of the impact is therefore considered
to be low.

Erosion due to brine discharge during construction

The discharge of brine from the Desalinisation Plant will result in the creation of an erosion
channel across the beach. The extent of the channel is expected to be localised and will only
impact the beach in the short term. Once construction is complete it is anticipated that the
beach profile will quickly return to normal. The impact is therefore considered to have a low
significance. Alternative methods of discharge have however been identified which will
significantly reduce the erosion impact of the brine.

Long term disruption of sediment transport — operational phase

The inlet pipes will be placed beneath the sea floor and will therefore not impact sediment
transport along the coast, whilst the discharge point of the outlet pipes may form a minor
barrier to sediment movement. Studies on the existing intake basin at Koeberg (a much larger
structure) indicated minor coastal erosion in the first three years after construction but over the
last ten years no erosion has taken place. The significance of the impact is therefore
considered to be very low.

Thermal plume dispersion — operational phase

The discharge of heated water and other co-discharges such as chlorine and nuclides has the
potential to negatively impact upon the local marine ecology. This section will only consider
physical factors such as the size, distribution and location of the mixing zone in quantifying
potential impacts.
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At the Duynefontein site it has been necessary to include the existing Koeberg intake and
outfall within the base case model. This allows for an assessment of the potential cumulative
impacts and also the potential for temperature increases at the Koeberg intake.

The intake and outfall configuration tested for the Duynefontein plant comprises two
submarine intake tunnels extending to a depth of 20 m approximately 2.2 km offshore and two
southerly outfall tunnels extending to a depth of 30 m approximately 3.5 km offshore.

Intake structures will be positioned at the end of each intake tunnel with the intake openings
positioned 3 to 5 m above the sea bed to prevent the drawing in of large quantities of
sediment. To reduce fish entrainment the intake openings should be designed to draw in water
horizontally with a velocity of less than 0.3 m/s. The diffuser layout for the outfall was selected
to achieve an initial dilution of at least 10 and to ensure that the plume surfaces under all
current and ambient stratification conditions.

The modelling predicts no significant (> 1°C) increase in mean or maximum seawater
temperature at the seabed as illustrated in Figure 4-1 and 4-2 of the specialist report |,
respectively. The discharge forms a discreet mixing zone at the surface with a 1-2 °C mean
temperature increase contour extending a maximum of approximately 1.0 km from the outfall.
The maximum increase in seawater temperature at the surface is shown by the 7 °C contour
in the immediate vicinity of the outfall in Figure 4-2 of the specialist report

Due to the buoyancy of the plume and the upward dispersion affected by the diffuser the
plume will not impact to any great extent upon sensitive ecological receptors within the benthic
environment.

Elevated water temperatures can deplete the dissolved oxygen in the water leading to
unfavourable ecological conditions; however the ecological receptors within the water column,
where the mixing zone is predicted to occur, are largely mobile and will avoid areas with
unfavourable conditions. The significance of the impact of the thermal plume upon the marine
environment is therefore considered to be low.

Extreme Water Levels — Operational Phase

The key potential impacts associated with extreme water levels are flooding of the nuclear
facility or reduced water levels resulting in interruption of the cooling water supply. The
theoretical extreme water levels are a function of a combination of (worst-case) hydrographic
conditions.

The extreme high and low water levels are seen to occur during a meteo-tsunami event (i.e.
extreme meteorological conditions in combination with maximum probable tsunami run-up and
run-down values). Taking into account the effects of climate change upon sea level rise, the
maximum water level under these conditions is predicted to be 10.54 m above MSL (at the
upper 95 % confidence limit). Due to the site being constructed at 10 m above MSL there is
the potential for the flooding. Flooding of the nuclear site is a potential major potential negative
impact although the probability of such an occurrence is statistically very low. The potential
impact of extreme water levels is therefore considered to be a negative potential impact of
medium significance in lieu of appropriate mitigation. The cooling water intakes will be situated
at -20 m MSL therefore there will be no potential for drying associated with the extreme low
water level during a meteo-tsunami event (calculated to be -7.10 m MSL).

Bantamsklip
Short term disruption of sediment transport during construction

The potential impacts upon short term sediment transport at the Bantamsklip can be
considered to be the same as at the Duynefontein site (low significance).
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Erosion due to brine discharge during construction

The potential impact of the brine discharge at Bantamsklip can be considered to be the same
as at the Duynefontein site (low significance).

Disposal of spoil during construction

Dyer Island, situated approximately 15 km to the east of the nuclear installation corridor is a
popular tourist destination with a number of operators offering shark cage diving adjacent to
the island. An increase in suspended sediment in the vicinity of the island will reduce visibility
and has the potential to impact on the tourism in the area.

Although many factors determine whether or not a sediment plume will be visible, available
information suggests that the plume may be visible at suspended sediment concentrations as
low as 10 mg/l. Since the maximum concentrations predicted by the model at Dyer Island
generally exceed 10 mg/l, this suggests that the plume will occasionally be visible at Dyer
Island during the sediment disposal operation.

Long term disruption of sediment transport — operational phase
The potential impacts upon long term sediment transport at the Bantamsklip can be
considered to be the same as at the Duynefontein site (low significance).

Thermal plume dispersion — operational phase

The intake and outfall configuration tested for the Bantamsklip site comprises two submarine
tunnel intakes extending approximately 3.5 km offshore (45 m depth) and two offshore tunnel
outfalls extending approximately 2.5 km offshore (25 m depth). Other aspects of the intake
and outfall design are the same as described above for Duynefontein.

A small mixing zone near the seafloor surrounds one of the tunnel outfalls indicating that a
minor impact upon the benthic environment is to be expected in this area however the depth of
the outfall, buoyancy of the plume and action of the diffusers insures that this impact is
minimised as the plume is encouraged to move towards the surface.

The maximum increase in temperature near the seafloor is shown by the 3 — 4 °C contour
which extends in a narrow band towards the shore. The 1 — 2 °C and 2 — 3 °C maximum
temperature contours near the seafloor extends for a large area and impinges upon a
significant extent of coastline.

The mean temperature increase in seawater temperature near the surface resulting from both
outfalls is an area approximately 700 m in diameter 1 — 2 °C higher than ambient. The
maximum temperature near the surface is shown by a very small 5 — 6 °C contour indicating
that a high level of initial dilution is achieved at this site. However, as with the near seabed
contour, the maximum temperature increase mixing zone appears to be forced towards the
shallower nearshore waters where the impacts upon marine ecology are potentially greater.

Although the mixing zone has a relatively small extent the fact that it impinges upon the
shallow near shore waters and shoreline results in a potential for low negative significance.

For a specific assessment of the potential impacts upon the ecological receptors present
please refer to the EIA Marine Ecology Study.

Extreme Water Levels — Operational Phase

The extreme high and low water levels predicted for the Bantamsklip site are seen to occur
during a meteo-tsunami event (i.e. extreme meteorological conditions in combination with
maximum probable tsunami run-up and run-down values). Taking into account the effects of
climate change upon sea level rise, the maximum water level under these conditions is
predicted to be 11.03 m MSL (at the upper 95 % confidence limit). Due to the site being
constructed at 10 m MSL there is the potential for the flooding, although the probability of such
an occurrence is statistically low.
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The maximum meteorological extreme high water levels are 7.46 m over a 1:100 year return
period. The cooling water intakes will be situated at -45 m MSL. Therefore, there will be no
potential for drying associated with the extreme low water level during a meteo-tsunami event.
Due potentially severe consequences but extremely low probability of a meteo-tsunami event
occurring that may result in flooding of the proposed facility, the potential impact at the
Bantamsklip site associated with the predicted extreme high water levels has been assigned a
medium negative significance.

Thyspunt

Short term disruption of sediment transport during construction
The potential impacts upon long term sediment transport at the Thyspunt site can be
considered to be the same as at the Duynefontein site (low significance).

Erosion due to brine discharge during construction
The potential impact of the brine discharge at Thyspunt can be considered to be the same as
at the Duynefontein site (low significance).

Long term disruption of sediment transport —operational phase
The potential impacts upon long term sediment transport at the Thyspunt site can be
considered to be the same as at the Duynefontein site (low significance).

Extreme Water Levels — operational phase

The extreme high and low water levels predicted for the Thyspunt site are seen to occur
during a meteo-tsunami event. Taking into account the effects of climate change upon sea
level rise, the maximum water level under these conditions is predicted to be 14.77 m above
MSL (at the upper 95% confidence limit). Due to the site being constructed at 10 m above
MSL there is significant potential for the flooding.

The maximum meteorological extreme high water levels are 11.56 m (at the upper 95%
confidence limit) over a 1:100 year return period.

The cooling water intakes will be situated at -45 m MSL therefore there will be no potential for
drying associated with the extreme low water level during a meteo-tsunami event. Due to the
potential for flooding during both a meteo-tsunami event and meteorological extreme high
water levels the probability of such an occurrence at the Thyspunt site is relatively greater than
the two other sites. The significance of the impact is therefore considered to be high.

Thermal plume dispersion — operational phase

The intake is a submarine tunnel extending to a depth of -29 m CD approximately 1000 m
offshore. Either a single tunnel with an internal diameter of approximately 9 m, or two tunnels
with diameters of approximately 6.4 m will be used. The outfall comprises six 3 m diameter
pipes buried below the seabed in a 27.5 m wide trench and discharging approximately 250 m
offshore in a water depth of approximately -5 m CD.

The mean increase in seawater temperature is seen to decrease rapidly from almost 8°C
above ambient immediately adjacent to the outfall to less than 2 °C within a discreet mixing
zone only a few hundred metres in diameter indicating that good initial mixing is achieved
despite the shallow depth. However, the 1 — 2 °C contour is seen to extend a significant
distance and hug the coastline to the east of the outfall.

The mean increase in seawater temperature plume near the surface behaves similarly
although is larger in its extent illustrating the buoyancy of the plume.

The maximum temperature increases with the proposed outfall layout are sub-optimal in terms
of protecting the marine environment. Both the near seabed and near surface contour plots
illustrate that the plume has a tendency to hug the shoreline and shallow nearshore area
where the potential for impacts upon benthic ecology are greatest. Significant temperature
increases (>2 °C) are predicted to extend over a large area of coastline. It should however be
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noted that the maximum temperature increases may only be experienced for a short time over
the typical 14 day tidal cycle.

The shallowness of the proposed outfall in this instance results in a relatively greater impact
upon the benthic environment. The significance of the impact of the outfall upon the marine
environment is considered to be of medium negative significance.

Impacts on surf breaks at Thyspunt

The impact of the proposed marine disposal of spoil from the Thyspunt site has been raised
an important potential source of impact on the tourism industry, owing especially to the
popularity of the annual Billabong Pro surfing competition at Jeffreys Bay north of St. Francis
Bay. This is one of the primary tourism draw cards for tourism to Kouga region. Jeffrey’s Bay
is widely recognised as South Africa’s premier surfing spot with the world’s longest right-hand
wave break. According to the Tourism Impact Assessment (Appendix E22), the annual value
of visitor spending during the Billabong Pro to Jeffreys Bay is in the order of R 25 million.

Furthermore, surf breaks in the area have been affected by previous developments along this
coastline. For instance, the construction of housing and stabilisation of the dune field for the
establishment of St. Francis have resulted in the disruption of sand movement into St. Francis
Bay and the subsequent erosion of the beach in the bay, altering some previously well-known
surf breaks, most notably “Bruce’s Beauties”. Factors that affect the way a wave breaks and
subsequently the suitability of a wave for surfing include the topography of the sea floor, swell
direction, swell height and period and the tide.

It is against this background that the potential impacts on surf conditions at Jeffreys Bay and
around Cape St. Francis have been assessed. The location of these surf breaks is indicated in
Figure 1-18.

Figure 1-18: Surf breaks in the St. Francis / Jeff  reys Bay region

Numerical modelling prepared by PRDW (2009) was used to simulate how the discharged
sediment will be distributed on the seabed and how this sediment would move over time due
to wave and current action. For the Thyspunt site two different disposal sites (one relatively
deep and relatively shallow site), two different sediment volumes and two sediment discharge
rates were modelled.

The results of the modelling at the Thyspunt site indicate that halving the sediment discharge
rate significantly reduces the suspended sediment concentrations. Halving the sediment
discharge rate does not, however, reduce the sediment thickness, since the transport of the
coarser sediment away from the disposal mound occurs on a much longer time scale than the
disposal operation. Moving the sediment disposal to deeper water reduces the transport of the
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coarser sediment away from the disposal site (due the reduced orbital velocities of the waves).
For all alternatives assessed a significant proportion of the disposed sediment remains on the
disposal site after 10 years.

The results for both a shallow and deep disposal site are indicated in Figure 1-19 and Figure
1-20 respectively.

Maximum Sediment Thickness During Years 1 to 5 After Disposal
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Figure 1-19: Maximum sediment thickness at Thyspun t (shallow disposal site,
full sediment volume, high discharge rate)
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Maximum Sediment Thickness During Years 1 to 5 After Disposal
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Figure 1-20: Maximum sediment thickness at Thyspun t (deep disposal site,
full sediment volume, high discharge rate)

Impacts on surf conditions at Seal Point

Disposal at a shallow site

The disposal of spoil at the shallow 