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Glossary of Terms

Contamination : The introduction of any substance into the environment by the

action of man.

Dam Break Model : A model simulating the effect of dam failure on the downstream

receiving environment.

Design Rainfall : That rainfall frequency/distribution/intensity that should influence

civil design and stormwater management to take cognizance of both normal
and extreme rainfall events.

Surface Water Resource : All surface water available for beneficial use, including by

man, aquatic ecosystems and the greater environment.

Floodline : A line drawn in plan indicating that area which is inundated with flood

waters during a flood.

Groundwater : Refers to the water filling the pores and voids in geological formations

below the water table.

Hydrological Characteristics : Characteristics of surface water features including

streams, rivers, dams, wetlands, vleis and lakes defined by the physical
parameters that support such features such as:

catchments and their characteristics;
meteorological settings;
groundwater recharge;

water quality.

Plant Workforce : The workforce that will support construction, operation and

decommissioning of the proposed development.

Pollution : 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.

Proposed Project Footprint : That area, and the spatial definition of that area,

where the project will be superimposed on the natural and/or social
environment.

Return Period : Estimates of the likelihood of the occurrence of a given duration and

intensity of precipitation, for analysis of the potential costs and benefits of
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building adequate controls. A return period is the frequency with which you
would expect, on average, a given precipitation event to recur.

List of Abbreviations

Ccv
EIA
MAE
MAP
MAR
SRK
WRC
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Coefficient of Variation
Environmental Impact Assessment
Mean Annual Evaporation

Mean Annual Precipitation

Mean Annual Runoff
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1 EXECUTIVE SUMMARY

This EIA entails the construction and operation of a Conventional Nuclear Power
Station and associated infrastructure in the Eastern, Northern or Western Cape
areas. The sites, which will be investigated during this Environmental Impact
Assessment, have been identified based on previous site investigations undertaken
since the 1980s.

Should the proposed project be authorised, it is estimated that the construction of the
nuclear power station could commence in 2009/10 with the first unit being
commissioned in 2016.

The terms of reference (TOR) for the hydrological specialist study are related to
assessing the impact of a conventional nuclear facility on surface water resources
and vice versa. These TOR are detailed in Section 2.2.

This Scoping report has been based on a limited scale desk study and a
reconnaissance visit to each site by SRK Consulting. The main information sources
were the Eskom NSIP reports which, in our professional opinion, grossly under
reported on hydrological issues, concentrating more on groundwater issues. As such,
this report contains new information pertaining to general catchment descriptions,
information not previously encountered in any of the NSIP reports.

A study area of between 20 km (Thyspunt, Bantamsklip and Koeberg) and 50 km
(Brazil and Schulpfontein) radius has been taken to adequately cover quaternary
catchments.

There are certain hydrological characteristics that may be common to all sites and
that must be taken into consideration during site investigation, data analysis and
compilation of the EIA. These are:

There will not be any downstream surface water use as the sites are all located on
the coast;

Groundwater levels will be near the ground surface and groundwater recharge of
surface water features should be considered in hydrological studies;

The seasonality of groundwater/surface water interaction will be an important feature
of interest to other disciplines (e.g. freshwater ecology);

Groundwater quality may be relatively poor because of a combination of length of the
flow path, time for interaction with aquifer materials and proximity to the sea (sea-
water intrusion, wind blown salts) — this could introduce seasonal surface water
quality fluctuations in water bodies fed by groundwater;

The receiving environment/downstream receptor of any contamination will be the
shore zone/sea.
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2.1

2.2

INTRODUCTION

Description of the Proposed Project

This EIA entails the construction and operation of a Conventional Nuclear Power
Station and associated infrastructure in the Eastern, Northern or Western Cape
areas. The sites, which will be investigated during this Environmental Impact
Assessment, have been identified based on previous site investigations undertaken
since the 1980s.

Eskom proposes to construct a nuclear power station of the Pressurised Water
Reactor type technology. In many ways the structure of the nuclear plant resembles
that of a conventional thermal power plant. The difference between such plants is in
the manner in which heat is produced. In a fossil plant, oil, gas or coal is fired in the
boiler, which means that the chemical energy of the fuel is converted into heat. In a
nuclear power plant, however, energy from the fission chain reaction is utilized.
Cooling water for the nuclear power station will be utilised directly from the sea.
Although detail design still needs to be completed, it is estimated that the entire
development will require in the order of 31 ha, including all auxiliary infrastructure.
The proposed nuclear power station will include nuclear reactor, turbine complex,
spent fuel/nuclear fuel storage facilities, waste handling facilities, intake and outfall
basin and various auxiliary service infrastructure.

Should the proposed project be authorised, it is estimated that the construction of the
nuclear power station could commence in 2009/10 with the first unit being
commissioned in 2016.

Freshwater demands for the proposed plant are estimated to be 8000 m®day (see
Fresh Water Supply Scoping Report), a requirement that places significant pressure
on freshwater resources in certain areas in South Africa that are remote to
established regional water schemes (e.g. the Orange River Scheme). The proposed
project footprint is expected, on a local scale, to be remote from any watercourses
except in areas where housing will be required for plant workforce. In these
instances, housing areas may well be established near to watercourses to harness
any amenity value that they may lend in remote areas.

Terms of Reference

The assessment of impacts should broadly be undertaken in accordance with the
guidelines provided in the Guidelines Document: EIA Regulations (DEAT, 1998), the
NEMA principles and Section 24(4) of NEMA (as amended), as appropriate to the
specific field of study. In addition, the following General Terms of Reference apply to
each of the specialist studies:

Describe the baseline conditions that exist in the study area and identify any sensitive
areas that would need special consideration;

Ensure that all issues and concerns and potential environmental impacts relevant to
the specific specialist study are addressed and recommend the inclusion of any
additional issues required in the Terms of Reference, based on professional expertise
and experience. Also consider comments on the previous specialist studies
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undertaken for the Nuclear Siting Investigation Programme (NSIP) undertaken during
the 1980s-1990s;

Provide a brief outline of the approach used in the study. Assumptions, sources of
information and the difficulties with predictive models must also be clearly stated;

Indicate the reliability of information used in the assessment, as well as any
constraints/limitations applicable to the report (e.g. any areas of insufficient
information or uncertainty);

Identify the potential sources of risk to the affected environment during the
construction and operational phases of the proposed project;

Identify and list relevant legislative and permit requirements applicable to the potential
impacts of the proposed project;

Include an assessment of the “no go” alternative and identified feasible alternatives;

Assess and evaluate potential direct and indirect impacts during both the construction
and operational phase of the proposed project;

Identify and assess any cumulative effects arising from the proposed project;

Undertake field surveys, as appropriate to the requirements of the particular specialist
study;

Identify areas where impacts could combine or interact with impacts likely to be
covered by other specialists, resulting in aggravated or enhanced impacts and assess
potential effects;

Apply the precautionary principle in the assessment of impacts, in particular where
there is major uncertainty, low levels of confidence in predictions and poor data or
information;

Determine the significance of assessed impacts according to a Convention for
Assigning Significance Ratings to Impacts (see Appendix 1);

Recommend practicable mitigation measures to minimise or eliminate negative
impacts, enhance potential project benefits or to protect public and individual rights to
compensation and indicate how these can be implemented in the final design,
construction and operation of the proposed project;

Provide a revised significance rating of assessed impacts after the implementation of
mitigation measures;

Identify ways to ensure that recommended mitigation measures would be
implemented, as appropriate; and

Recommend an appropriate monitoring and review programme in order to track the
effectiveness of proposed mitigation measures.

The terms of reference for the hydrological specialist study are related to assessing
the impact of a nuclear facility on the surface water and vice versa. Within this
context, the following specific terms of reference were highlighted:

Surface water / drainage lines occurrence

Surface water characteristics (e.g. perennial — ephemeral, effluent — influent —
disconnected)

Springs occurrence and characteristics
Rainfall pattern, frequency, storm events
Risk of flooding
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Water quality

Storm water run off

Flow direction

Sediment transport, potential for erosion

Importance of streams in regional context and as water supply source
Possible use of surface water for water supply during construction and operation
Risks of pollution

Stormwater catchment hydrology

Catchment areas

Slope categories

Average slope of rivers

Land use categories percentage distribution per sub catchment
Channel length and 10/85 slope

Representative cross sections for use in flood routing

Watercourse hydraulics and flood line determination

Flood peaks

Flood levels and flow velocity distributions at recognised watercourse cross sectional
chainages

Flood hazard assessments
Contaminant transport

Watercourse sedimentation dynamics
Site specific stormwater management

Dam break modeling
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3.1

BACKGROUND

Legislative Framework

Assessment of the hydrological setting of nuclear power plants in the South African
context must take into consideration certain legal requirements. These legal
requirements are contained in the following documents:

50-C-S: Code on the Safety of Nuclear Power Plants: Siting (Rev 1)

50-SG-S6 Superseded by IAEA No. NS-G-3.2 Dispersion of Radioactive Material
in Air and Water and Consideration of Population Distribution in Site Evaluation for
Nuclear Power Plants, Safety Guide (2002).

50-SG-S7 Superseded by IAEA No. NS-G-3.2 Dispersion of Radioactive Material
in Air and Water and Consideration of Population Distribution in Site Evaluation for
Nuclear Power Plants, Safety Guide (2002).

National Legislation Including:
o Water Act, Act 54 of 1956
o Water Amendment Act of 1978
o Water Act, Act 36 of 1998
o National Environmental Management Act of 1998

In terms of legal requirements pertaining to surface water, the following notable
issues are raised:

Water Act, Act 54 of 1956:
Section 168A — “Information pertaining to floods and polluted water”
(1) The Minister may a any time in respect of any public stream or
Government water work make available to the public in such manners as he
may deem fit, information relating to:
a) a flood which has occurred or which is expected to occur

b) the presence in any water of any substance which is not ordinarily
present in water or which is present therein in an abnormal
concentration .

Water Amendment Act of 1978 (specifically the amendment to section 169A of Act 54
of 1956):
Defining guidelines pertaining to any township development (e.g. Nuclear
plant housing) in a catchment exceeding 1 km? All of the catchments at the
proposed sites exceed 1 km?.

Water Act, Act 36 of 1998:
Chapter 14, Part 3: Information on Floodlines, Floods and Droughts
Information on floodlines, floods and droughts must be made available to the
public. Township layout plans must indicate floodlines.

National Environmental Management Act of 1998:
Chapter 7 of the Act deals with compliance and protection compliance,
enforcement and protection of environmental hazards. Essentially, this
chapter is relevant in terms of the potential for environmental degradation
and/or pollution to occur as a result of poor or inadequate stormwater control
measures. The Act clearly outlines the responsibility that must be taken by an
owner of land or premises, a person in control of land or premises or a person
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who has a right to use the land or premises to take reasonable measures to
prevent degradation from occurring, continuing or re-occurring.

3.2  Assumptions and Limitations

This Scoping report has been based on a limited scale desk study and a
reconnaissance visit to each site by SRK Consulting. The main information sources
were the Eskom NSIP reports which, in our professional opinion, grossly under
reported on hydrological issues, concentrating more on groundwater issues. As such,
this report contains new information pertaining to general catchment descriptions,
information not previously encountered in any of the NSIP reports.

A study area of between 20 km (Thyspunt, Bantamsklip and Koeberg) and 50 km
(Brazil and Schulpfontein) radius has been taken to adequately cover quaternary
catchments. The geographical extent of the study areas (i.e. 20/50 km radii) was
defined by quarternary catchment sizes for those catchments draining into or near to
the proposed nuclear sites.

Detailed layouts of the proposed development (including potential housing
developments) were not available for inclusion in this Scoping report. It is reasonable
to say that such data will not be available for some time and may only become
available after a number of design iterations. This unavailability of data, although
comprehensible, is a severe limitation on defining how the proposed development will
impact on surface water resources and vice versa.
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4 DESCRIPTION OF THE SITE AND SURROUNDING ENVIRONMENT

There are certain hydrological characteristics that may be common to all sites and
that must be taken into consideration during site investigation, data analysis and
compilation of the SSR. These are:

There will not be any downstream surface water use as the sites are all located on
the coast;

Groundwater levels will be near the ground surface and groundwater recharge of
surface water features should be considered in hydrological studies;

The seasonality of groundwater/surface water interaction will be an important feature
of interest to other disciplines (e.g. freshwater ecology);

Groundwater quality may be relatively poor because of a combination of length of the
flow path, time for interaction with aquifer materials and proximity to the sea (sea-
water intrusion, wind blown salts) — this could introduce seasonal surface water
quality fluctuations in water bodies fed by groundwater;

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

Figure 4.1 indicates the general location of the sites within the South African context.
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4.1 Thyspunt
4.1.1 General
The site is situated on the coastline between Oyster Bay and Cape St Francis. Within
the 20 km buffer zone, several quaternary catchments exist, namely:
Catchment K80F within which the Thyspunt site is located and drained by the
Klipdrifrivier and Slangrivier to the west of the site;
Catchments K90D and K9OE, to the north and east of the site, drained by the
Kromrivier;
Catchment K9OF north and east of the Kromrivier catchments drained by the
Seekooirivier.
Table 4.1 summarises certain key catchment characteristics for these catchments
and
Figure.4.2 shows the catchment positions.
Table 4.1: Thyspunt catchment information summary
ID GROSS | FOREST | IRRIG. | EVAP | MAE | RAIN | MAP | MAR | MAP- | NET GROSS | cv
AREA | AREA AREA | ZONE ZONE MAR | MAR MAR
(km2) (km2) (km?) (mm) (mm) | (mm) | RESP | (10°m?) | (10°m?)
K80F | 221 0 21 24C 1400 | K8 769 | 154 |5 34.0 34.0 0.530
K90D | 215 3 23 24C 1400 | K9B | 693 | 80 6 17.1 17.1 0.898
K90E | 176 0 15 24C 1400 | K9C | 676 | 68 6 12.0 12.0 0.775
K90F | 250 0 2.2 24C 1400 | K9C | 699 | 75 6 18.8 18.8 0.778
4.1.2 Surface water features
The following general comments relating to surface water features (and their potential
use) can be made at this preliminary stage:
The area is characterized with significantly more surface water than the other sites,
with a few larger dams on the Kromrivier in particular. The most notable of these
dams is the Impofu dam. It is believed that most of the available surface water in this
region is already allocated to Port Elizabeth and Humansdorp.
On a local scale, the Thyspunt site has a number of wetland areas more than likely
fed primarily by groundwater;
Potential fresh water supply from surface water sources will therefore more than likely
only be realized by obtaining water via the Orange River as is currently the case for
Port Elizabeth where water is ‘thrown’ across catchments from the Orange River via
the Fish river to Darlington Dam and via the Sundays river to Port Elizabeth.
Relatively low ‘coefficient of variation” (CV) numbers indicate that primary
watercourses in these catchments are generally perennial. Secondary watercourses
are generally non-perennial.
Nuclear 1 EIA and EMP
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4.1.3 Rainfall pattern, frequency, storm events
Rainfall data pertinent to the Thyspunt site was assessed for rainfall stations within 40
km of the site. Data from the following stations was examined:
Cape St Francis, station number 0017582_A,;
Cape St Francis (VRT), station number 0017582_W;
Humansdorp (POL), station number 0017452 _W;
Jeffreys Bay (POL), station number 0017723 _W,
Langhoogte, station number 0033384_W;
Dawkomskraal, Sation number 0032894 W.
Using software to implement procedures to estimate design rainfall in South Africa
developed by JC Smithers and RE Schulze (ref WRC Project K5/1060), the design

rainfall for the Thyspunt site is derived in Table 4.2. Design rainfall for the site will, in
all likelihood, be as summarized in Table 4.2.
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Table 4.2: Thyspunt: Estimated design rainfall data

Duration | Return Period (years)

(m/h/d) 2 2L 2U 5 5L 5U 10 10L 10U |20 20L 20U |50 50L |[50U | 100 100L | 100U | 200
5m 4.5 2.9 6.1 6.7 4.3 9.1 8.4 5.4 115 102 |65 142 131 |81 186 |155 |94 22.6 |18.3
10m 7 4.7 94 10.3 | 6.9 13.8 | 13 8.6 175 |159 |104 |21.7 |203 |13 283 |24.1 |151 |344 |285
15m 9 6.2 12 134 |91 177 1168 |114 | 224 |205 |138 |27.7 |262 |172 |36.2 |312 |20 44 36.8
30m 134 | 9.7 172 [199 |144 |254 |249 |179 [321 |305 |216 |39.8 |39 27 52 46.3 | 315 |63.2 |547
45m 169 |[126 | 213 |25 18.7 | 313 |314 |234 |39.7 |385 [282 |492 [49.1 |352 |643 |584 |41 78.1 | 69
1h 20 152 | 247 | 295 |226 |364 |37 282 |46.1 | 453 |34 57.1 | 579 |425 | 747 |68.8 |494 |90.7 |813
1.5h 252 (198 |305 |37.2 |294 |45 46.7 |36.7 | 569 |571 [443 | 706 |729 |553 |923 |868 |644 |112.1]| 1024
2h 29.6 |[239 |355 |438 |355 |523 |55 443 |66.1 |67.3 |534 |82 86 66.7 | 107.3 |102.3 | 77.7 | 130.3 | 120.7
4h 413 335 [49.1 |61 498 | 724 | 766 |622 |915 |937 |75 113.5 | 119.7 | 93.7 |148.4 | 142.4 | 109.1 | 180.3 | 168.1
6h 50.1 [409 |594 |74 60.7 | 875 |929 | 758 |110.7|113.8 915 |137.3|145.2|114.2|179.5|172.8 | 133 218 204
8h 575 [47.1 |67.9 |849 |699 |100.1]|106.6 |87.3 |126.7 | 130.5| 1054 | 157.1 | 166.6 | 131.5 | 205.4 | 198.2 | 153.1 | 249.5 | 234
10h 63.9 |525 |754 |945 |78 111.2 | 118.6 | 97.4 | 140.7 | 145.2 | 117.5 | 174.4 | 185.3 | 146.7 | 228.1 | 220.5 | 170.8 | 277 260.3
12h 69.7 | 574 |822 |103.1|85.3 |121.1]129.4|106.5 | 153.2 | 158.4 | 128.5 | 190 202.2 | 160.4 | 248.4 | 240.5 | 186.8 | 301.7 | 284
16h 80 66.1 | 94 118.2 | 98.1 | 138.6 | 148.4 | 122.6 | 175.3 | 181.7 | 147.9 | 217.4 | 232 184.7 | 284.3 | 275.9 | 215 345.3 | 325.8
20h 89 73.7 |104.4 1315 |109.5| 153.9 | 165.1 | 136.7 | 194.7 | 202.1 | 165 241.4 | 258 206 315.7 | 306.9 | 239.8 | 383.4 | 362.4
24h 971 |[80.6 |113.7|143.5]|119.7 | 167.6 | 180.1 | 149.5 | 212 220.5 | 180.4 | 262.9 | 281.5 | 225.2 | 343.8 | 334.8 | 262.2 | 417.6 | 395.3
1d 764 |[634 |895 |1129|94.2 |131.9|141.7 | 117.6 | 166.8 | 173.5 | 141.9 | 206.9 | 221.5 | 177.2 | 270.6 | 263.5 | 206.3 | 328.6 | 311.1
2d 959 [85.2 |106.5|141.8|126.6 | 156.9 | 178 158 198.6 | 217.9 | 190.7 | 246.2 | 278.2 | 238.1 | 322 331 277.3 | 391.1 | 390.7
3d 109.6 | 101.3 | 117.9 | 162.1 | 150.4 | 173.7 | 203.4 | 187.9 | 219.8 | 249 226.7 | 272.6 | 317.9 | 283 356.5 | 378.2 | 329.6 | 432.9 | 446.5
4d 115.3 | 106.1 | 124.5 | 170.5 | 157.5 | 183.5 | 214 196.7 | 232.2 | 262 237.4 | 288 334.5 | 296.4 | 376.6 | 397.9 | 345.1 | 457.4 | 469.7
5d 120 109.9 | 129.9 | 177.3 | 163.2 | 191.5 | 222.6 | 203.9 | 242.3 | 272.5 | 246 300.5 | 347.9 | 307.1 | 392.9 | 413.8 | 357.6 | 477.3 | 488.6
6d 123.9 | 113.2 | 134.5 | 183.1 | 168.1 | 198.3 | 229.9 | 209.9 | 250.9 | 281.4 | 253.3 | 311.1 | 359.3 | 316.2 | 406.9 | 427.4 | 368.2 | 494.2 | 504.6
7d 127.3 | 116 138.6 | 188.2 | 172.3 | 204.2 | 236.2 | 215.1 | 258.4 | 289.2 | 259.6 | 320.4 | 369.2 | 324.1 | 419 439.2 | 377.4 | 508.9 | 518.5
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41.4

4.1.5

4.1.6

4.1.7

4.1.8

Storm water run off

Table 4.1 shows gross and net mean annual runoff (MAR) for primary watercourses
draining nearby catchments.

Risks of pollution

Pollution risks resulting from hydrological influences will be limited to plant design
response to peak and normal design rainfall as indicated in Table 4.2.

Watercourse hydraulics and flood line determi nation
Floodlines and flood levels on natural watercourses will not play a significant role in
the site sensitivity analysis, with the closest river (Slangrivier) being some 4 km to the

east of the proposed site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.

Site specific stormwater management
Plant design will be sensitive to peak rainfall described in Table 4.2.
Dam break modeling

No dam break modeling is required for this site as dam failure in the region will not
pose any risks to the proposed nuclear site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.
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4.2  Bantamsklip

4.2.1 General

The site is situated on the coastline some 5 km east of Pearly Beach. Within the 20
km buffer zone, several quaternary catchments exist, namely:

Catchment G40M drained by the Uilkraal and Boesman Rivers to the north and west

of the site;

Catchment G50A within which the Bantamsklip site is situated drained by the

Haelkrall, Koks, Wolfgat and Ratel Rivers;
Catchment G50B to the north drained by the Koue River.

Table 4.3 summarises certain key catchment characteristics for these catchments
and Figure.4.3 shows the catchment positions.

Table 4.3: Bantamsklip catchment information summar vy
CATCH| GROSS [ FOREST | IRRIG. | EVAP [ MAE | RAIN | MAP [ MAR | MAP- | NET GROSS | cV
AREA | AREA AREA | ZONE ZONE MAR | MAR MAR
(km?) (km?) (km?) (mm) (mm) | (mm) | RESP | (10°m?) | (10°m®)
G40M | 393 363 45 23C | 1440 | GBB | 574 |57 5 20.8 22.6 0.718
G50A | 243 156 0.4 23C | 1440 | G5B | 545 | 49 5 7.6 11.9 0.721
G50B | 339 339 0.8 23C | 1445 | G5B |531 |45 5 15.3 15.3 0.719

4.2.2 Surface water features

The following general comments relating to surface water features (and their potential

use) can be made at this preliminary stage:

The area is characterized with lower rainfall than the Thyspunt site with no notable
surface water features in the vicinity of the site.

Relatively low ‘coefficient of variation’ (CV) numbers indicate that the primary
Secondary

watercourses in these catchments could be generally perennial.
watercourses are generally non-perennial.

4.2.3 Rainfall pattern, frequency, storm events

Rainfall data pertinent to the Bantamsklip site was assessed for rainfall stations within
30 km of the site. Data from the following stations was examined:

Peters Gate, station number 0002069 _W;
Quoin Point (BOS), station number 0002256_W;
Uilenkrall (BOS), station number 0001726_W;
Gansbaai, station number 0001605 W;
Elim (POL), station number 0002456_W;
Danger Point - VRT, Sation number 0001517_A.

Design rainfall for the site will, in all likelihood, be as summarized in Table 4.4.
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Table 4.4: Bantamsklip: Estimated design rainfalld  ata

Duration |Return Period (years)

(m/h/d) 2 2L 2U 5 5L 5U 10 10L 10U 20 20L 20U 50 50 L 50U 100 100L | 100U | 200
5m 5 3.8 6.2 7.1 54 8.8 8.6 6.5 10.9 10.3 7.7 13.3 12.9 9.4 17 15 10.7 204 17.4
10m 7 5.5 84 9.8 7.9 11.8 12 9.5 14.6 14.3 11.3 17.8 17.8 13.7 22.8 20.8 15.7 27.3 24.2
15m 8.4 6.9 9.9 11.9 9.8 14 14.5 11.9 17.3 17.4 14.1 21.1 21.6 17.1 27.1 25.2 19.6 32.4 29.3
30m 113 |9 13.7 | 16 12.8 | 19.2 19.5 15.5 23.8 23.4 18.4 29.1 29.1 22.3 37.2 34 25.6 44.5 394
45m 13,5 |10.6 | 16.4 | 19 15 23.1 23.3 18.1 28.7 | 27.8 215 35 34.6 26.1 | 449 |404 29.9 53.7 | 46.9
1h 153 | 11.8 | 18.8 | 21.5 16.7 | 26.4 26.3 20.3 32.7 315 24 40 39.2 29.1 51.2 45.8 334 61.3 53.1
1.5h 18.2 | 13.8 | 22.6 | 25.6 19.6 | 31.8 | 313 | 237 394 |375 28 48.2 | 46.6 34 61.7 54.5 39.1 73.8 63.2
2h 20.6 | 154 | 25.8 | 29 21.8 | 36.3 354 26.5 45 42.4 31.3 55 52.8 38 70.4 61.6 43.6 84.2 71.5
4h 26.3 | 20.1 | 32.7 | 37.1 28.4 | 46 454 | 345 57 54.3 | 40.7 696 | 676 |495 [89.1 78.9 56.8 106.6 | 91.5
6h 30.4 | 234 | 375 | 42.9 33.2 | 52.8 52.4 40.2 65.4 62.8 47.6 79.9 78.1 57.8 102.3 | 91.2 66.3 122.4 | 105.8
8h 33.7 | 26.1 | 41.4 | 475 37.1 | 58.2 58.1 44.9 72.1 69.5 53.1 88.1 86.5 64.5 112.8 | 101 74 135 117.2
10h 36.5 | 285 | 446 | 514 40.3 | 62.8 62.9 48.9 77.8 75.3 57.8 95 93.7 70.2 121.7 | 109.4 | 80.6 145.6 | 126.9
12h 39 30.5|475 | 549 |43.3|668 |67.1 52.4 82.8 |80.3 61.9 101.1 | 99.9 75.3 129.5 | 116.7 | 86.4 154.9 | 135.4
16h 432 | 34 52.4 | 60.8 48.3 | 73.7 74.4 58.5 91.3 89 69.1 111.5 | 110.7 | 84 142.8 | 129.3 | 96.4 170.9 | 150
20h 46.8 | 37.1 | 56.5 | 658 |526 |795 |80.5 |63.7 985 |964 |753 120.3 | 119.9 | 91.5 154.1 | 140 105 184.3 | 162.4
24h 49.9 | 39.7 | 60.1 | 70.2 56.3 | 84.6 | 85.9 68.2 104.8 | 102.9 | 80.7 128 127.9 | 98.1 163.9 | 1494 | 1125 | 196.1 | 173.3
1d 429 | 34.2 | 51.7 | 60.4 | 484 | 727 73.9 58.7 90.1 | 884 |694 110 110 84.3 140.9 | 128.4 | 96.8 168.6 | 149
2d 53.5 | 46.3 | 604 | 75.3 65.7 | 85 92.1 79.5 105.3 | 110.2 | 94 128.7 | 137.1 | 114.3 | 164.8 | 160.1 | 131.2 | 197.2 | 185.8
3d 60.8 | 55.3 | 66.2 | 85.6 78.5 | 93.2 104.8 | 95 1154 | 1254 | 112.4 | 141 156 136.6 | 180.6 | 182.2 | 156.7 | 216.1 | 211.3
4d 64.3 | 57.6 | 70.9 | 90.5 81.7 | 99.7 110.8 | 99 123.5 | 132.6 | 117 150.9 | 164.9 | 142.2 | 193.3 | 192.6 | 163.2 | 231.2 | 223.4
5d 67.1 | 59.5 | 74.7 | 945 84.3 |1 105.1 | 115.6 | 102.1 | 130.2 | 138.4 | 120.7 | 159 172.2 | 146.7 | 203.7 | 201 168.4 | 243.7 | 233.2
6d 69.5 | 61 78 97.9 86.5 | 109.7 | 119.8 | 104.8 | 135.9 | 143.4 | 123.9 | 166 178.3 | 150.5 | 212.7 | 208.2 | 172.8 | 254.4 | 2415
7d 71.6 | 62.3 | 80.9 | 100.8 | 88.4 | 113.8 | 123.4 | 107 141 147.7 | 126.6 | 172.2 | 183.7 | 153.8 | 220.6 | 214.5 | 176.5 | 263.8 | 248.8
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4.2.6

4.2.7

4.2.8

Storm water run off

Table 4.3 shows gross and net mean annual runoff (MAR) for primary watercourses
draining nearby catchments.

Risks of pollution

Pollution risks resulting from hydrological influences will be limited to plant design
response to peak design rainfall as indicated in Table 4.4.

Watercourse hydraulics and flood line determi nation

Floodlines and flood levels on natural watercourses will not play a significant role in
the site sensitivity analysis.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.

Site specific stormwater management

Plant design will be sensitive to peak rainfall described in Table 4.4.

Dam break modeling

No dam break modeling is required for this site as dam failure in the region will not
pose any risks to the proposed nuclear site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.
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Figure.4.3: Physiographic Setting of the Proposed B antamsklip study area
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4.3

43.1

Duynefontein (existing Koeberg Power Station)

General

The site is situated just north of the existing Koeberg nuclear power station. Within
the 20 km buffer zone, several quaternary catchments exist, namely:

Catchment G21A to the north;

Catchment G21B within which the Dynefontein site is situated drained by the Salt
River;

Cathment G21F to the south drained by the Diep River.

Table 4.5 summarises certain key catchment characteristics for these catchments
and Figure.4.4 shows the catchment positions.

Table 4.5: Duynefontein catchment information summa  ry

CATCH| GROSS [ FOREST | IRRIG. | EVAP [ MAE | RAIN [ MAP | MAR [ MAP- | NET GROSS | CV
AREA | AREA AREA | ZONE ZONE MAR | MAR MAR
(km?) (km?) (km?) (mm) (mm) | (mm) | RESP | (10°m?) | (10°m®)
G21A | 523 252 23C | 1450 | GID | 408 |32 4 8.0 16.6 1.372
G21B | 304 154 3.8 23C | 1445 | G2A | 424 |32 4 4.9 9.6 1.267
G21F | 242 221 5.4 23C | 1430 | G2A | 488 |54 |4 12.0 13.1 823
4.3.2 Surface water features

4.3.3

The following general comments relating to surface water features (and their potential
use) can be made at this preliminary stage:

The area is characterized with low rainfall (MAP less than 500 mm) and besides the
Salt and Diep Rivers, there are no notable surface water features.

High ‘coefficient of variation’ (CV) numbers indicate that the watercourses in these
catchments are generally non-perennial.

Rainfall pattern, frequency, storm events
Rainfall data pertinent to the Duynefontein site was assessed for rainfall stations
within 30 km of the site. Data from the following stations was examined:

Vanschoorsdrift, station number 0021130_W;
Philadelphia Polisie, station number 0021130_A,;
Burgherspost, station number 0041060_W;

De Grendel, station number 0021111 _W;

Cape Town Signal Hill, station number 0020715_W;

Table Mountain Tamboerskloof, station number 0020716_W.

Design rainfall for the site will, in all likelihood, be as summarized in Table 4.6.
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Table 4.6: Duynefontein: Estimated design rainfall data
Duration |Return Period (years)
(m/h/d) 2 2L 2U 5 5L 5U 10 10L  |10U 20 20L 20U 50 50L |50U 100 100L | 100U | 200
5m 4.5 3.3 5.7 6 4.4 7.6 7.1 51 9.1 8.3 5.9 10.7 9.9 7 13 11.2 7.8 14.9 12.6
10m 6.4 5 7.8 8.6 6.7 105 | 10.1 | 7.8 12.5 11.8 |9 14.6 14.1 10.6 | 17.7 16 11.9 20.4 18
15m 7.9 6.4 9.4 10.5 | 8.6 125 | 125 | 10 15 145 | 115 | 175 17.4 13.6 | 21.3 19.7 15.2 24.5 22.2
30m 10.2 | 7.9 125 | 136 | 105 | 16.7 | 16.2 | 124 | 19.9 18.8 | 14.2 | 234 22.5 16.8 | 284 25.5 18.8 32.7 28.7
45m 11.8 | 8.9 148 | 159 | 119 |198 | 188 |14 23.6 218 | 16.1 | 27.7 26.2 18.9 | 33.6 29.7 21.2 | 38.7 33.4
1h 13.2 | 9.7 16.7 | 176 | 13 22.3 |1 20.9 | 15.2 | 26.6 243 | 175 | 31.2 29.1 20.7 | 37.9 33 23.1 43.6 37.2
1.5h 15.3 [ 109 |19.7 | 205 | 146 | 264 |243 |17.2 | 315 28.3 |19.8 | 36.9 33.8 233 | 448 38.4 26.1 |51.6 43.2
2h 17 119 | 22.2 | 228 | 16 29.8 | 27.1 | 18.8 | 35.5 315 | 216 | 416 37.7 25.4 | 50.5 42.7 28.5 58.2 48.1
4h 206 | 139 | 275 |27.7 | 186 | 36.8 |32.8 | 219 | 438 38.1 | 25.2 | 514 45.7 29.7 | 624 51.8 33.2 | 719 58.3
6h 23.1 |15.2 | 311 |31 204 | 416 | 36.7 | 24 49.6 427 | 27.6 | 58.1 51.1 325 | 70.6 58 36.4 81.3 65.3
8h 25 16.2 | 33.9 | 335 | 21.8 | 454 | 39.8 | 25.6 | 54.1 46.2 | 29.4 | 63.5 55.4 347 | 77.1 62.8 38.8 88.8 70.7
10h 26.6 | 17.1 | 36.3 | 35.7 | 229 |48.6 | 423 | 269 |58 49.2 | 30.9 | 679 58.9 36.5 | 825 66.8 40.8 95 75.3
12h 28 17.8 | 384 | 376 | 23.8 | 514 | 445 |28 61.3 51.8 | 32.2 | 718 62 38 87.3 70.3 42.5 100.4 | 79.2
16h 30.3 | 19 419 |140.7 | 254 | 56.1 | 48.2 | 299 | 66.9 56.1 | 34.3 | 78.4 67.1 40.5 | 95.2 76.1 45.3 109.6 | 85.8
20h 32.3 | 19.9 |44.8 | 43.3 | 26.7 | 60 513 | 314 | 716 59.7 | 36.1 | 83.9 71.4 42.6 | 1019 |81 47.6 117.3 | 91.3
24h 339 | 208 | 474 | 455 | 278 | 635 |54 32.7 | 75.7 62.8 | 37.6 | 88.7 75.1 44.3 | 107.8 | 85.2 49.6 124.1 | 96
1d 29.2 | 178 | 40.8 | 39.1 | 239 |546 |464 |28.1 | 65.1 54 32.3 | 76.2 64.6 38.1 | 92.7 73.2 42.6 106.6 | 82.5
2d 37 28.3 | 45.3 | 49.7 | 38 60.7 | 58.9 | 446 | 723 68.5 | 51.3 | 84.7 82 60.5 | 103 92.9 67.7 118.5 | 104.7
3d 42.6 | 37.1 | 48.2 |57.1 |49.7 | 645 | 67.7 | 584 | 76.9 78.7 | 67.1 | 90.1 94.2 79.2 | 109.5 | 106.8 | 88.6 126.1 | 120.4
4d 46.2 | 38.4 | 54 619 | 515 | 723 | 734 | 60.5 | 86.1 85.3 | 69.5 | 101 102.1 | 82 122.7 | 115.8 | 91.7 141.2 | 130.5
5d 49.1 | 394 | 589 [659 |529 [789 |78.1 |621 |94 90.9 | 714 | 110.2 | 108.7 | 84.2 | 133.9 | 123.3 | 94.2 154.2 | 139
6d 51.7 [ 40.3 | 63.3 | 694 |54.1 |84.8 | 823 | 63.5 | 101 95.6 | 73 118.4 | 1145 | 86.1 | 143.9 | 129.8 | 96.3 165.6 | 146.3
7d 54 411 | 67.2 | 724 | 55.1 | 90.1 | 859 |64.7 | 1074 | 999 | 743 |125.8 | 1195 | 87.7 | 152.9 | 135.6 | 98.1 176 152.8
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4.3.5

4.3.6

4.3.7

4.3.8

Storm water run off

Table 4.5 shows gross and net mean annual runoff (MAR) for primary watercourses
draining nearby catchments.

Risks of pollution

Pollution risks resulting from hydrological influences will be limited to plant design
response to peak design rainfall as indicated in Table 4.6.

Watercourse hydraulics and flood line determi nation

Floodlines and flood levels on natural watercourses will not play a significant role in
the site sensitivity analysis with the Salt River flowing some 5 km south of the site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.

Site specific stormwater management
Plant design will be sensitive to peak rainfall described in Table 4.6.
Dam break modeling

No dam break modeling is required for this site as dam failure in the region will not
pose any risks to the proposed nuclear site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.
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Figure.4.4: Physiographic Setting of the Proposed D  uynefontein study area
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4.4  Brazil
4.4.1 General
The site is situated just south of Kleinsee on the west coast. Within the 20 km buffer
zone, several quaternary catchments exist, namely:
Catchment F20E to the north;
Catchment F30G also to the north and drained by the Buffels River
Catchment F40A within which the Brazil site is situated;
Catchment F40D to the south drained by the Swartlintjies River.
Table 4.7 summarises certain key catchment characteristics for these catchments
and Figure.4.5 shows the catchment positions.
Table 4.7: Brazil catchment information summary
CATCH| GROSS | FOREST | IRRIG. | EVAP | MAE | RAIN | MAP | MAR | MAP- | NET GROSS | ¢V
AREA | AREA AREA | ZONE ZONE MAR | MAR MAR
(km?) (km2) (km?) (mm) (mm) | (mm) | RESP | (10°m?) | (10°m?)
F20E | 435 14B 2100 | F2A 92 0.4 6 0.2 0.2 1.827
F30G | 980 14B 2200 | F3A | 102 | 0.3 6 0.2 0.3 2.588
F40A | 984 14B 1900 | F4A 118 |04 6 0.0 0.4 1.358
F40D | 741 14B 1900 | F4A 123 |04 6 0.2 0.3 1.343
4.4.2 Surface water features
The following general comments relating to surface water features (and their potential
use) can be made at this preliminary stage:
The area is characterized with very low rainfall (MAP less than 130 mm). This
scarcity of rain dictates that no meaningful surface water features are relevant. The
Buffels and Swartlintjies Rivers are both non-perennial rivers.
Existing schemes provide water from the Orange River, with the take-off point at
Henkries. Should the project propose surface water as a fresh water supply source,
the existing freshwater supply scheme from Henkries will need significant upgrading.
Very high ‘coefficient of variation’ (CV) numbers indicate that the watercourses in
these catchments are non-perennial.
4.4.3 Rainfall pattern, frequency, storm events
Rainfall data pertinent to the Brazil site was assessed for rainfall stations within 83 km
of the site. Data from the following stations was examined:
Grootmis (SKL), station number 0213129_W;
Kommaggas, station number 0213888_W;
Hondeklipbaai (POL), station number 0184499 W;
Wallekraal (SKL), station number 0185023_W;
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Nababiep (POL), station number 0214485_W;
Anenous, station number 0244134 _W.

Design rainfall for the site will, in all likelihood, be as summarized in Table 4.8.
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Table 4.8: Brazil: Estimated design rainfall data

Duration Return Period (years)

(m/h/d) 2 2L 2U 5 5L 5U 10 0L  |10U |20 20L  |[20U |50 50 L | 50U 100 |100L |100U | 200
5m 3.2 25 3.8 4.7 3.8 5.6 5.8 4.6 7 7 5.5 8.6 8.7 6.6 11 10 7.4 13 11.5
10m 4.4 34 5.5 6.6 5.1 8.1 8.2 6.3 10.1 | 9.8 74 124 | 122 | 8.9 15.8 14.1 |10 18.7 16.2
15m 5.4 4.1 6.8 8 6.1 10 10 7.5 125 |12 8.9 153 |14.8 |10.7 | 195 172 |12 23.1 19.7
30m 6.9 5.2 8.7 103 | 7.8 12.8 | 12.7 | 9.6 16 153 | 11.3 |19.6 |19 13.6 | 24.9 219 | 152 29.6 25.2
45m 8 6 10.1 | 118 | 8.9 148 | 147 |11 185 | 17.7 |13 226 | 219 |15.6 | 28.8 253 | 175 34.2 29
1h 8.8 6.6 11.1 | 131 | 9.9 16.4 | 16.3 |[12.1 | 205 [19.6 [143 | 251 |242 172 |32 28 19.3 37.9 32.1
1.5h 102 | 7.6 129 | 151 113 | 189 |188 |14 23.7 | 226 |165 |29 279 198 |37 323 | 222 43.9 371
2h 11.2 | 84 143 | 16.7 | 125 |21 20.8 [ 154 |26.2 |25 18.2 | 321 |309 |219 |41 358 | 245 48.6 41
4h 133 [ 6.7 184 198 |10 27 246 | 123 337 | 295 [145 |413 |36.6 | 174 |527 423 1195 62.5 48.5
6h 14.7 | 6.7 213 [ 219 |10 313 [ 271 123 |39.1 | 326 |145 [479 [404 |174 |61 46.7 | 195 72.4 53.6
8h 158 | 6.7 23.6 [ 235 |10 347 291 123 |434 |35 145 | 53.1 |433 |174 | 677 50.1 | 19.5 80.4 57.4
10h 16.6 | 6.7 256 (248 |10 37.7 [30.7 |123 |47 36.9 | 145 |[57.6 |457 [174 | 734 52.9 | 195 87.2 60.6
12h 174 | 6.7 274 [ 259 |10 40.2 | 321 |123 |50.2 |386 |145 |61.6 |478 |174 | 785 55.3 | 195 93.1 63.4
16h 18.6 | 6.7 304 (278 |10 447 | 344 | 123 | 558 |414 |145 |[683 |[51.2 |174 |87.1 59.3 | 195 103.4 | 68
20h 19.7 | 6.7 329 [29.3 |10 484 |36.3 | 123 | 605 |43.7 |145 | 741 |541 |174 | 944 62.6 | 19.5 112.1 | 71.8
24h 206 | 6.7 352 [30.6 |10 51.7 | 38 123 | 646 |457 |145 [79.2 |565 |174 |100.9 |654 |195 119.8 | 75
1d 16.3 | 5.3 279 243 |79 411 | 30.2 | 9.7 51.3 |36.2 [ 115 |629 [449 |13.8 |80.1 519 | 155 95.1 59.5
2d 194 |10.7 | 274 |288 |159 |40.2 |358 |19.6 [50.2 |43 232 | 616 |532 |279 |785 616 |31.2 93.1 70.6
3d 214 |16.1 |27 319 |24 39.7 [ 395 | 296 |496 |475 |35 60.8 | 58.8 |42 77.5 68.1 | 47.1 92 78
4d 225 |148 |302 |335 |[221 |445 |415 |272 |555 |[499 [322 |68.1 |61.8 |38.6 |86.7 715 | 433 102.9 | 82
5d 234 |13.8 |33 348 |20.7 | 485 |43.2 | 255 |60.6 [51.9 [30.1 |743 | 643 |36.2 |94.6 744 | 40.6 112.3 | 85.3
6d 241 |131 [ 354 | 359 [196 |521 446 |242 |651 |536 |286 |798 |66.3 |343 |1016 |76.7 |385 120.7 | 88
7d 248 | 126 | 376 | 369 |[188 |554 |458 |231 |69.1 |55 27.3 |84.7 |68.1 |328 | 108 78.8 | 36.8 128.2 | 90.4
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4.4.7
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Storm water run off

Table 4.7 shows gross and net mean annual runoff (MAR) for primary watercourses
draining nearby catchments.

Risks of pollution

Pollution risks resulting from hydrological influences will be limited to plant design
response to peak design rainfall as indicated in Table 4.8.

Watercourse hydraulics and flood line determi nation

Floodlines and flood levels on natural watercourses will not play a significant role in
the site sensitivity analysis.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.

Site specific stormwater management
Plant design will be sensitive to peak rainfall described in Table 4.8.
Dam break modeling

No dam break modeling is required for this site as dam failure in the region will not
pose any risks to the proposed nuclear site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.
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Figure.4.5: Physiographic Setting of the Proposed B razil & Schulpfontein study area
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4.5  Schulpfontein
45.1 General
The site is situated just north of Koingnaas on the west coast (and south of the Brazil
site). Within the 20 km buffer zone, several quaternary catchments exist, namely:
Catchment F30G also to the north and drained by the Buffels River
Catchment F40A within which the Schulpfontein site is situated;
Catchment F40D to the south drained by the Swartlintjies River
Catchment F40F to the south and drained by the Spoeg River
Catchment F40B to the east and drained by the Koukam se Brak River .
Table 4.9 summarises certain key catchment characteristics for these catchments
and Figure.4.5 shows the catchment positions.
Table 4.9: Schulpfontein catchment information summ ary
CATCH| GROSS | FOREST | IRRIG. | EVAP | MAE | RAIN [ MAP | MAR | MAP- | NET GROSS | cV
AREA | AREA AREA | ZONE ZONE MAR | MAR MAR
(km?) (km?) (km?) (mm) (mm) | (mm) | RESP | (10°m?) | (10°m®)
F30G | 980 14B 2200 | F3A 102 | 0.3 6 0.2 0.3 2.588
F40A | 984 14B 1900 | F4A 118 | 0.4 6 0.0 0.4 1.358
F40D | 741 14B 1900 | F4A 123 |04 6 0.2 0.3 1.343
F40F | 682 14B 1900 | F4A 118 | 0.4 6 0.2 0.3 1.358
F40B | 404 14B 1900 | F4A 130 | 0.5 5 0.2 0.2 1.325
4.5.2 Surface water features
The following general comments relating to surface water features (and their potential
use) can be made at this preliminary stage:
The area is characterized with very low rainfall (MAP less than 130 mm) and very
similar to the Brazil site.
As in the case of the Brazil site, should the project propose surface water as a fresh
water supply source, the existing freshwater supply scheme from Henkries will need
significant upgrading.
Very high ‘coefficient of variation’ (CV) numbers indicate that the watercourses in
these catchments are non-perennial.
4.5.3 Rainfall pattern, frequency, storm events
Rainfall data pertinent to the Schulpfontein site was assessed for rainfall stations
within 83 km of the site. Data from the following stations was examined:
Grootmis (SKL), station number 0213129_W;
Kommaggas, station number 0213888_W;
Hondeklipbaai (POL), station number 0184499 Wi,
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Wallekraal (SKL), station number 0185023_W;
Grootvlei, station number 0185492_W;
Kamieskroon (POL), station number 0185793A_W.

Design rainfall for the site will, in all likelihood, be as summarized in Table 4.10.
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Table 4.10: Schulpfontein: Estimated design rainfal | data

Duration Return Period (years)

(m/h/d) 2 2L 2U 5 5L 5U 10 10L 10U |20 20L 20U |50 50 L 50U 100 100L | 100U 200
5m 3.4 2.7 4 5 4.1 5.9 6.2 5 7.4 7.5 6 9.1 9.3 7.2 11.6 10.7 | 8 13.7 12.3
10m 4.7 3.8 5.8 7.1 5.6 8.5 8.8 6.9 106 | 105 | 8.2 13 13 9.8 16.6 151 |11 19.7 17.3
15m 5.8 4.5 7.2 8.6 6.7 10.5 | 10.7 | 8.3 13.1 | 129 | 9.8 16.1 | 159 |11.8 | 20.5 18.4 | 13.2 24.4 21.1
30m 7.4 5.7 9.2 11 8.6 135 |13.7 |[10.6 |16.8 |16.4 |125 |20.6 |20.3 |15 26.3 235 |16.8 31.2 27
45m 8.5 6.6 106 | 12.7 | 9.9 156 | 158 |121 |195 |19 144 | 238 | 235 |17.2 | 304 27.2 | 193 36.1 31.1
1h 9.5 7.3 11.7 1141 109 |173 |175 (134 |216 |21 159 | 264 |26 19 33.7 30.1 | 21.3 40 345
1.5h 109 | 84 136 |16.2 | 125 |20 20.1 | 154 | 249 |242 |18.2 |305 |30 219 |38.9 34.7 | 245 46.2 39.8
2h 12.1 | 9.2 15 18 13.8 | 22.1 | 22.3 | 17 276 | 26.8 | 20.1 |33.8 |33.2 | 242 |431 384 | 27.1 51.2 44
4h 142 |79 193 [ 212 118 | 283 |[263 |145 | 354 |316 |17.2 |[434 |39.1 | 206 |553 453 | 23.1 65.6 51.9
6h 15.7 | 7.9 223 | 234 |11.8 | 327 |29 145 | 409 |348 |17.2 |50.1 |43.1 | 20.6 | 63.9 499 | 231 75.8 57.2
8h 16.8 | 7.9 24.7 | 25 11.8 | 36.3 | 311 | 145 | 453 | 373 |17.2 | 556 |46.2 |20.6 | 70.8 535 | 23.1 84 61.3
10h 17.7 1 7.9 26.7 | 264 |11.8 | 393 [328 |145 |[49.1 |394 |17.2 |60.2 |48.7 |20.6 | 76.7 564 | 23.1 91 64.7
12h 185 | 7.9 285 | 276 | 118 |42 342 | 145 | 524 |411 |17.2 |64.2 | 509 |20.6 |818 589 | 23.1 97.1 67.6
16h 199 | 7.9 316 | 296 |11.8 | 465 |36.7 | 145 |581 441 |17.2 | 712 | 545 |20.6 |90.7 63.1 | 23.1 107.7 | 72.4
20h 209 |79 343 | 312 |11.8 | 504 |387 |145 |629 |465 |172 | 771 |575 |20.6 | 98.2 66.6 | 23.1 116.6 | 76.4
24h 219 |79 366 |326 |11.8 |53.8 |404 |145 |67.1 485 |172 823 |[60.1 |20.6 |1049 |69.6 |23.1 1245 | 79.8
1d 174 | 6.3 29 259 |94 427 1321 |115 |53.3 |385 |136 |653 |[47.7 |16.4 |83.2 55.2 | 184 98.8 63.3
2d 208 [ 12.1 | 289 |31 18 425 1384 | 222 |53.1 |46.2 | 263 |651 |[57.2 | 315 | 829 66.2 | 354 98.4 75.9
3d 231 | 17.7 |28.8 | 344 | 265 |424 |42.7 |32.6 |53 51.3 | 385 | 649 |63.5 |46.3 | 82.7 735 | 519 98.2 84.3
4d 244 | 166 | 323 | 364 | 249 |475 | 451 |30.6 |593 |54.2 |36.2 | 727 |67.1 | 435 |92.6 77.7 | 48.8 109.9 | 89.1
5d 255 | 159 | 353 | 379 |23.7 |51.8 | 471 |29.2 |64.7 |566 |345 |793 |70 415 |101.1 |81.1 | 465 120 92.9
6d 264 | 152 | 379 | 393 | 228 |55.7 |48.7 |28.1 |69.6 | 586 |33.2 |852 |725 |39.9 |108.6 |839 |44.7 129 96.2
7d 27.2 | 147 |140.2 | 405 | 22 59.2 | 50.2 | 271 |739 |603 |321 |906 |74.7 |38.6 |1154 |86.4 |43.2 137 99.1
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45.5

45.6

45.7

4.5.8

Storm water run off

Table 4.9 shows gross and net mean annual runoff (MAR) for primary watercourses
draining nearby catchments.

Risks of pollution

Pollution risks resulting from hydrological influences will be limited to plant design
response to peak design rainfall as indicated in Table 4.10.

Watercourse hydraulics and flood line determi nation

Floodlines and flood levels on natural watercourses will not play a significant role in
the site sensitivity analysis.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.

Site specific stormwater management
Plant design will be sensitive to peak rainfall described in Table 4.10.
Dam break modeling

No dam break modeling is required for this site as dam failure in the region will not
pose any risks to the proposed nuclear site.

This statement does not consider the siting of any project related township
development that may encroach on watercourses.
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511

51.2

5.2

521

IMPACTS AND MITIGATION MEASURES

Project Impacts and Mitigation Measures

Project Impacts on the Environment

Potential impacts of the project on the environment (identified in this preliminary
phase) are listed in Table 5.1 below. These potential impacts relate to all of the sites.

Table 5.1: Summary of project impacts

Action

Possible Impacts

Site stormwater control

Hardening of catchments with
impermeable surfaces (in the plant area
and associated infrastructure)  will
increase base and peak runoff.

Erosion risks associated with stormwater
disposal.

Potential transport of contaminants via
stormwater

Drainage of the plant area could result in
contaminants entering the beach zone

Un-natural
features

drainage of surface water

In the case of Thyspunt, site development
could result in drainage of surface water
features (e.g. wetlands). For the
remainder of the sites, this issue
becomes much less significant.

Township establishment on watercourses

Although it is apparent that the nuclear
footprint does not encroach on any
watercourses, establishment of employee
housing, for example, could be remote
from the site and may well encroach on
watercourses, introducing many impacts
relating to flood risk, water quality and the
need for responsible  stormwater
management

Mitigation Measures

The fact that all of the sites are positioned well away from watercourses largely limits
the hydrological impacts to issues pertaining to site stormwater control. Responsible
civil engineering design of stormwater management will mitigate any impacts in this

regard.

Environmental Impacts and Mitigation Measures

Impacts of the Environment on the Project

Potential impacts of the environment on the project (identified in this preliminary
phase) are listed in Table 5.2 below. These potential impacts relate to all of the sites.
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Table 5.2: Summary of environmental impacts

Action Possible Impacts

Fresh water supply The natural unavailability of fresh water
may result in significant measures
introduced by the project to obtain fresh
water from distant sources. These
measures are likely to introduce a new
suite of impacts (e.g. construction of
pipelines from distant sources)

Stormwater management Accurate hydrological assessment will be
required to ensure that plant stormwater
runoff is effectively controlled under
extreme rainfall conditions.

Township establishment on watercourses | Although it is apparent that the nuclear
footprint does not encroach on any
watercourses, establishment of employee
housing, for example, could be remote
from the site and may well encroach on
watercourses, introducing many impacts
relating to flood risk, water quality and the
need for responsible  stormwater
management

5.2.2 Mitigation Measures

Responsible civil engineering design of stormwater management will mitigate any
impacts. Sourcing fresh water from distant sources will (particularly in the case of
Brazil and Schulpfontein) be of immense interest to local people and this could
contribute positively.
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6 SITE SENSITIVITY ANALYSIS

6.1 Criteria for Site Sensitivity Analysis

In terms of hydrological considerations these criteria are listed below:
The need to obtain a fresh water supply from surface water sources;
The sensitivity of the beach zone receiving environment to contaminated water

The potential for township development (to support the nuclear site) encroaching on
surface water features (e.g. watercourses)

Groundwater/Surface water interaction;
Presence of wetlands

Proximity to significant surface water courses

6.2  Site Sensitivity

In terms of the nuclear footprint, surface water features do not dominate at any of the
sites. Apart from the need to consider integrated stormwater management planning
into plant design, hydrological influences are therefore not likely to dominate site
sensitivity related to the nuclear footprint.

Peripheral development (e.g. township development) remote from the nuclear
footprint could, however, introduce a whole new suite of criteria related to site
sensitivity.

As such, all of the sites considered in this report are considered equally sensitive
when assessing the potential impacts of the project on surface water resources and
vice versa, suffice to say that this ‘sensitivity’ would rank as low. However, as the
project evolves and the potential for township development emerges (along with more
detail on the geographical location of potential townships), the sites may show
variability in sensitivity.

To fully understand site sensitivity, and to define any variability in site sensitivity, more
detailed design information is critical. It is therefore recommended that, as a
minimum, feasibility design information be made available as soon as is practically
possible.
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7 CONCLUSIONS

Hydrology has largely been under-investigated for the sites in question in the past.
More detailed investigations will be necessary particularly when proposed plant
layouts become available and the interaction between plant design and integrated
surface water management is exposed.

This is particularly pertinent to the potential development of housing remote to the
nuclear footprint, housing which could quite possible encroach on surface water
features, such as rivers in an effort to enhance amenity value of such features for the
project labour force.

There are certain hydrological characteristics that may be common to all sites and
that must be taken into consideration during site investigation, data analysis and
compilation of the EIA. These are:

There will not be any downstream surface water use as the sites are all located on
the coast;

Groundwater levels will be near the ground surface and groundwater recharge of
surface water features should be considered in hydrological studies;

The seasonality of groundwater/surface water interaction will be an important feature
of interest to other disciplines (e.g. freshwater ecology);

Groundwater quality may be relatively poor because of a combination of length of the
flow path, time for interaction with aquifer materials and proximity to the sea (sea-
water intrusion, wind blown salts) — this could introduce seasonal surface water
quality fluctuations in water bodies fed by groundwater;

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