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SRK Responses

Terms of Reference requirement related to “soil-
cement foundations to chemical attack,” is not
addressed in the report.

Thyspunt was addressed in the EIR and this
aspect is now also addressed for the other two
sites.

Section 2.1.17: Numerical Modelling a)

Regional Model - Calibration of the steady

state flow model (Figure 2.17 and Figure 2.19):
The model cannot be used to predict to 0.1 metre
accuracy as the calibration results indicated more
than 10 metre error near the coast where the site
is expected to be placed.

The model residuals (difference between
observed and modelled water levels) is <5 m for
nearly all boreholes close to the Duynefontein
site. This is shown in the new Figure 2.19.

The detailing of calibration criteria requirements
and calibration results (figures, graphs and
spatial & statistical analysis) has been improved
for all sites.

Section 2.1.17 (Figure 2.17 and Figure 2.19):
The best fit line to the data points is meaningless.
A comparison between the data and a 45-degree
straight line (line of perfect fit) is required to
indicate the relation between measured and
simulated head. More applicable statistics are
required to evaluate the degree of fit and bais.
The same applies for the calibration graphs
shown for Bantamsklip (Figure 2.41) and
Thyspunt (Figure 2.74).

All best fit lines on the calibration graphs have
been replaced with ‘y=x" and statistical analysis
reported in terms of the square of the Pearson
product moment correlation coefficient.

Section 2.2.6: Recharge: No explanation was
given on how the final distribution of effective
recharge (Figure 2.4) across the study area was
determined. The same is valid for the recharge
distribution for Bantamsklip (Figure 2.30) and
Thyspunt (Figure 2.55)

Recharge distribution indicated on Figures 2.4,
2.30 and 2.55 is based on the Department of
Water Affairs and Forestry’s Groundwater
Resource Assessment Phase 2 grid-based
recharge data-set, as described in the text
preceding the figures.

Section 2.2.7: Depth to Groundwater:

Reference is made to the Hagelkraal Rivier in the
text. However, maps in the report refer to the
Haelkraal River.

It should be Haelkraal River throughout the
report. The text has been corrected accordingly.

Section 2.2.7: Depth to Groundwater: A cross-
section of the Bredasdorp Aquifer would be
useful to get an idea of the relative elevations and
thicknesses of the units, as this is a high yielding
formation where saturated. Significantly more
dewatering would be required should sea levels
rise and the aquifer unit becomes saturated. The
lack of the cross section makes it difficult to
assess if this could be significant.

A cross-section of the Bredasdorp Aquifer has
been included in the report (Figure 2.42 in
Section 2.2.16)

The Bredasdorp Aquifer, where saturated, proved
to be low yielding (borehole yields of <1 L/s
where tested). Therefore, becoming partially
saturated through sea level rise is unlikely to
have a significant dewatering impact.

Section 2.2.14: Groundwater Use: A summary
of the interaction between groundwater and the
wetlands states that the wetlands are fed by the
Hagelkraal River and will lose water to the deeper
groundwater table of the Bredasdorp Aquifer.
However, based on the shallow water levels
around the wetland it would be expected that
groundwater will contribute to the wetland as well,

Monitoring data of wetland piezometers and
nearby boreholes at two monitoring sites show
flow to be from the Haelkraal River wetlands to
the groundwater during both the wet and dry
season, i.e. the river and its wetlands are losing
systems during all seasons. Cross-sections
showing this have now been included in the
report (Figure 2-40 in Section 2.2.14).




supporting it during the dry summer months.

Section 2.2.17: Numerical Modelling:  The K of
0.4 m/day seems unrealistic considering the data
quoted for the conceptual model. An average T of
5 m2/day were calculated from the pumping tests
(Section 2.2.4). And Section 2.2.3 indicated that
the Bredasdorp Aquifer is only a few metres thick
and at the site the saturated thickness ranges
from 2 to 6 m, with a median of c. 2 m. The K
value should therefore be closer to 2.5m/d rather
than 0.4 m/day.

The report text referring to the K of 0.4 m/d was
not referring to modelled parameters. It was an
initial summary of some of the pumping test
results based on depth of boreholes. As much of
the Bredasdorp Aquifer near the coast is
unsaturated, however, most boreholes are dry.
The pumping test results are discussed in more
detail in the paragraphs and table that follow in
this section. For clarity, this initial paragraph has
been removed. The text that follows describes
the pumping test results and later goes on to
specify the model parametisation which is a T of
3 m?/d in the steady state regional aquifer.

Section 2.2.17: Numerical Modelling — Figure
2.43: The model seems to not extend to the
illustrated footprint and area where dewatering
predictions are made later in Section 2.2.17. The
predictions at the edge of a model domain is
often a bit suspect.

Other than where the model follows the coastline
and there is a constant head boundary to
represent the sea, the closest model boundary to
the zone of depression is a minimum distance of
5 km away (to the north-west and south-east).

In Figure 2.46 (the old Figure 2.43), the GRU was
shown to follow the geological outcrop (out to
sea) and the model boundary followed the
coastline. This can appear confusing and thus
the GRU outline shown in this figure has been
updated to now also follow the coastline.

Section 2.2.17: Numerical Modelling — Figure
2.43: It is questionable why the model was
stopped at the coastline. The predictions will be
very sensitive to the boundary assumed at the
coast. The sea will most likely only be in the top
layer leaking into the lower aquifer under
dewatering conditions. Vertical hydraulic
conductivity would start playing a more significant
role than horizontal hydraulic conductivity. The
constant heads and the edge of the model
domain close the area of prediction is not ideal
and could be improved. The same is valid for the
other 2 sites.

The extension at the coastline of lower layers in a
groundwater model is only significant if there is a
very low K confining layer / aquitard between two
higher K aquifers. The Bantamsklip model only
has 2 layers — a thin intergranular primary and
fractured secondary aquifer with no aquitard
between. The modelling is therefore seen as valid
in this regard. The reasoning behind the decision
has been included in the report.

Section 2.1.17 and Section 2.2.17: The
calibration and stability of the model is not
discussed to a satisfactory level. There was not a
satisfactory fit between the observed and
simulated water levels. It should be stated again
that the best fit line to the data points is
meaningless. Further calibration performance
measurements were not shown, such as a water
balance data. The numerical solver used was
also not stated. It should be noted that not all
solvers are stable under saturated/unsaturated
conditions. Results may be very non-unique as
calibration was done solely against static water
level measurements and not against flow in the
rivers as well.

Detailed validation and verification was
undertaken on the models, and are documented
in a separate report. These include calibration
criteria related to the modelling objectives, water
balance, solver details and sensitivity test results.
This information now has been summarised for
each site and included in the report. It should be
noted that no pumping test or river flow data were
available during the EIR work, which was
undertaken for the purposes of regional, steady
state modelling.

Section 2.2.17: Numerical Modelling — Table
2.23: The predicted inflows do not match the data

The model inputs and predicted inflow scenarios
for Bantamsklip were re-run and the results




provided in the preceding section. The inflow to
the footprint is lower than the sustainable yield
calculated for most of the boreholes that were
pump tested. This would indicate that the
~1kmx500m footprint can be dewatered at a
lower rate than a single borehole would provide
sustainably without too much drawdown.
Furthermore, the recharge shown in Table 2.17
and Figure 2.30 would at least add 34 m®day to
the footprint area if the dry season recharge from
Table 2.17 is considered. The predicted inflows to
the footprint area are less than the local recharge
to the footprint area. The water balance data is
not shown to evaluate how the numbers provided
were obtained.

successfully confirmed in the context of the water
balance and the conceptual model. The
modelling of foundation excavations to 20 mbgl|
for Bantamsklip was removed as it is not relevant
given the shallow depth to bedrock (<10 mbgl) at
this site. Therefore, only the ‘10 mbgl’
Bantamsklip foundation excavation scenarios are
reported. The detailed water balances have also
been included in the EIR.

With regard to recharge, the calibrated local
recharge at the site is 16.4 mm/a which equates
toc.15 m3/day over the footprint area, as shown
in the water balance tables.

Section 2.2.17: Numerical Modelling — Table
2.25: Even though a maximum drop in
groundwater level in the vicinity of the wetlands
was determined to be <1m, the natural fluctuation
at the wetland is ~0.2m. Therefore the drop of 1m
could be significant.

This is now covered in the conceptual model.

Section 2.2.17: Numerical Modelling —
Conclusions: The statement that the wetlands
are fed by the Hagelkraal River and drain to the
deeper groundwater table might not be correct as
the water table in the lower reaches of the
Hagelkraal and wetland are 0.5 metres below the
surface (according to water level data). Figure
2.31 showed that the wetland piezometers
maintained their water levels several months past
the wet season, suggesting that surface water as
well as groundwater contributes to the wetland
water levels. Therefore, the dewatering of the
NPP footprint could have an impact on the
wetlands.

This is now covered in the conceptual model.

Figure 2.58: The down-the-hole EC profile
interpretation is not correct. The data shows EC
values below the water level. Therefore the depth
of the assumed fracture about 12m below
surface.

Acknowledged — Typing error was corrected.

Section 6.2: Recommendations: GCS is not
convinced that the numerical models presented
can simulate the cut-off wall options for mitigation
of dewatering. The vertical and horizontal
discretization of the grids are not adequate for
this. So the jury is still out if it should be
considered. The artificial recharge near the areas
of potential impact is in our view a better option.

The length of the barrier is correctly defined by
the site boundary, however, the modelled width of
the barrier is 50 m, as defined by the model cell
size. This will not have a major impact on flow
directions and modelled drawdowns, however, as
the barrier will still act as a flow impeder in the
same orientation. The description of the barrier
has been amended in the report accordingly.

Examples from the excavations for the KNPS and
Coega harbour wall are included in the EIR.

Section 1.2.3: Assumptions and Limitations:
GCS agrees with SRK (2014) that analytical and

We are in agreement with this statement. The
recommendations in the report have been further




numerical processes are required to determine
some hydrogeological parameters (eg.
transmissivity, storage). GCS further agrees that
the best way to improve the confidence in a
groundwater model is to collect time series data.
Therefore it is crucial that the current monitoring
is maintained, the data used to update the
numerical model and changes made to the
monitoring programme where necessary.

embellished on this point, including the urgent
requirement for continued monitoring data
collection and analysis, and updating of the
numerical models (particularly in terms of re-
calibration with the latest monitoring and climatic
data, transient calibration (with pumping test
data) and additional predictive scenarios updated
with latest management planning decisions).




