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6.1.1 River Crossing 1

The river flows in a northerly direction. One existing river crossing is located in the vicinity of Catchment 1.
The river crossing is where the Preferred Collection Pipeline Route crosses the Klipspruit at an existing mine
road crossing. The crossing consists of 8 box culverts (2 m width x 2 m height x 1.2 m bridge deck).
Photographs of the bridge crossing are shown in Figure A1 to Figure A2, Appendix A.

6.1.2 River Crossing 2

The river flows in a northerly direction. One existing river crossing is located in the downstream vicinity of
Catchment 2. The river crossing is where the Klipspruit flows underneath the R544 road. The crossing
consists of 3 box culverts (16 m width x 2.45 m height x 1.2 m bridge deck). Photographs of the bridge
crossing are shown in Figure A3 to Figure A5, Appendix A.

6.1.3 River Crossing 3
The river crossing was not visited due to limited access.

6.1.4 River Crossing 4
Three existing river crossing are located in the vicinity of Catchment 4:

m The most upstream river crossing is where the Brugspruit flows underneath the R104 road. The
crossing consists of 4 pipe culverts (2.5 m diameter x 2.5 m bridge deck). Photographs of the bridge
crossing are shown in Figure A6 to Figure A7, Appendix A.

m  The middle river crossing is where the Brugspruit flows underneath the N4 highway. The crossing
consists of 3 pipe culverts (2.5 m diameter x 11 m bridge deck). Photographs of the bridge crossing are
shown in Figure A7 to Figure A8, Appendix A.

m  The downstream river crossing is where the Brugspruit flows underneath a road in the KwaQuga
Township. The crossing consists of 3 pipe culverts (2.5 m diameter x 2 m bridge deck). Photographs of
the bridge crossing are shown in Figure A8 to Figure A9, Appendix A.

6.1.5 River Crossing 5
Two existing river crossing are located in the vicinity of Catchment 5:
m  The most upstream river crossing is where a tributary of the Brugspruit flows underneath the R104

road. The crossing consists of 5 pipe culverts (1.75 m diameter x 3.25 m bridge deck). Photographs of
the bridge crossing are shown in Figure A10 to Figure A12, Appendix A.

m  The downstream river crossing is where a tributary of the Brugspruit flows underneath the N4 highway.
The crossing consists of 3 pipe culverts (2.5 m diameter x 2.5 m bridge deck). Photographs of the
bridge crossing are shown in Figure A11 to Figure A13, Appendix A.

6.1.6 River Crossing 6
Two existing river crossing are located in the vicinity of Catchment 6:

m  The most upstream river crossing is where a tributary of the Brugspruit flows underneath the R104
road. The crossing consists of 3 pipe culverts (2.5 m diameter x 0.5 m bridge deck). Photographs of the
bridge crossing are shown in Figure A14 to Figure A16, Appendix A.

The downstream river crossing is where a tributary of the Brugspruit flows underneath the N4 highway.
The crossing consists of 3 pipe cuiverts (2.5 m diameter x 1.0 m bridge deck). Photographs of the
bridge crossing are shown in Figure A16 to Figure A18, Appendix A.
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6.1.7 River Crossing 7
One existing river crossing is located in the vicinity of Catchment 7 at the EWRP. The river crossing is where
the Naauwpoortspruit flows underneath the road adjacent to the EWRP. The crossing consists of 5 box

culverts (2.5 m width x 2 m height x 0.5 m bridge deck). Photographs of the bridge crossing are shown in
Figure A19 to Figure A20, Appendix A.

6.2 Flood peak calculations

The 1 in 50 year and the 1 in 100 year flood peaks were determined for input into the floodline
determinations. A hydrological assessment of the relevant catchments was carried out and used in the
estimation of the flood peaks. The flood peaks used to determine the floodlines were calculated assuming
current levels of development. The catchment characteristics used in the analysis are summarised in Table
17 and the calculated flood peaks given in Table 18. The 1 in 50 and 1 in 100 year flood peaks used in the
floodline calculations were calculated using the Rational Method.

Table 17: The Areas, Slopes, Hydraulic Lengths and Time of Concentrations for the Catchments
(Figures 2) associated with the proposed pipeline / river crossings

Pipeline / river Crossing Area (km?) Slope Hydraulic Time of Concentration
No. (m/m) Length (m) (hrs)

1 33.22 0.0103 6600 2.046

2 92.85 0.0067 13000 3.343

3 14.23 0.0194 2400 0.845

4 22.25 0.0183 4000 1.193

5 15.03 0.0161 3900 1.310

6 28.23 0.0057 4700 2.039

7 53.01 0.0062 9000 2.897

Table 18: Computed flood peaks (m’/s)

Catchment at Pipeline / River | 1in 50 Year Flood Peak 1 in 100 Year Flood Peak
Crossing No. (m¥s) (m%s)

1 120.2 156.7

2 181.2 241.2

3 95.1 123.2

4 1121 145.6

5 75.9 98.6

6 114.7 154.6

7 127.8 165.5

6.3 Floodline Determinations

Survey data was obtained by GAA from the interpolated 5m contours from the 1:50000 topographical maps.
All the river crossings along the pipeline route were modelied using the HEC-RAS model to determine the 1

in 50- and 1 in 100 year floodlines. The HEC-RAS model determines the flood levels for various peaks using
standard Mannings-based hydraulic and energy balancing equations.

Floodlines for the relevant pipeline / river crossings were determined for the following reasons:

m  To prevent impacts on the environment in terms of streamflow alteration and releasing of poor quality
water into the environment.
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@ For the determination of preferential pipeline routing, as well as for the placing of infrastructure
associated with pipeline / river crossings, such as plinths and pipe bridges. Pipelines will be located
outside of or above the 1:100 year floodline to prevent pipeline damage during flooding and enable
pipeline maintenance when required.

6.3.1 HEC-RAS Modelling
All pipeline / river crossings were modelled using the HEC-RAS software to determine the 1 in 50- and 1 in
100 year floodlines. The floodlines were determined for the following crossings:
g Crossing 1
m Crossing 2
@  Crossing 3
Crossing 4
m  Crossing 5

Crossing 6

m Crossing 7

The floodlines for Crossing 1 to Crossing 6 are plotted in Figure B1, Appendix B. The floodline for Crossing 7
is plotted in Figure B2, Appendix B.

Determination of the floodline for the Klipspruit/Brugspruit was performed on 5 m contour interval topography
and thus does not have a high level of accuracy. The 5 m contours were generated from a 25 m grid and
thus the outcome does not always give an elevation in the stream bed. This resulted in the coarse floodline
determination, where the channel is not always well represented. The 1 in 50 and 1 in 100 year flood levels,
velocities and flow areas are presented in Appendix C, Table C1 for the different river stations (chainages)
from the HEC-RAS output. The results illustrate that there is a difference in the water surface elevations for
the 1in 50- and 1 in 100 year flows.

The floodline for the Naauwpoortspruit was determined with a 5 m contour interval and thus does not have a
high level of accuracy. The 1 in 50- and 1 in 100 year flood levels, velocities and flow areas are presented in
Appendix C, Table C2 for the different river stations (chainages) from the HEC-RAS output. The results
illustrate that there is a difference in the water surface elevations for the 1 in 50- and 1 in 100 year flows. As
a result, for purposes of clarity, the floodlines have been differentiated by lines with different colours in Figure
B2 in Appendix B.

7.0 IMPACT ASSESSMENT

The following impacts have been identified for assessment:-

w  The impact of removing the liming plant discharge on the Kromdraaispruit flow regime and water
quality.

The impact of removing the MS&S discharge on the flow and water quality on the Klipspruit / Brugspruit
system.

m  The impact of emergency discharges of up to 50M{/d from the EWRP on the Naauwpoortspruit.

The impact of operational mishap and maintenance of pipelines.

The above impacts are discussed in the sections below.
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7.1 Impacts of reducing the discharge volume into the
Kromdraaispruit
7.1.1 Impact Assessment

Reducing the amount of excess pre-treated mine water discharged into the Kromdraaispruit from the current
8 Mi/day to zero was assessed. The approach adopted was to use the time series of measured monthly
flows and sulphate concentrations at the weir. Sulphate was chosen as the water quality variable to assess
as it is a good indicator of the input from mining. Two cases were investigated. Case 1 is the reduction of the
8 M¥/d discharge to 3 M{/d which represents the situation for the remaining life of the mine. Case 2 is the
removal of the full discharge which represents the situation after closure of the mine. The monthly flows at
the weir were reduced by 5 Ml/d for Case 1 and by 8 Ml/d for Case 2. The average monthly flow volumes
were calculated for the two cases for comparison to the current situation. The sulphate load to the river was
reduced and a revised set of sulphate concentrations calculated for the two cases.

The modelled monthly flow rates for the two cases together with the current flow volumes are given in Table
19 . The percentage reduction in flow is also given in the table. The results show that the removai of the
discharge will result in a 40% to 70% reduction in flow for Case 1 and a 60% to 95% reduction for Case 2.
The analysis results indicate that the reduction in flow is likely to be significant due to the removal of the
liming plant discharge.

Table 19: Current and modelied reductions in flow rates at the Kromdraaispruit weir.

Oct Nov Dec Jan Feb Mar Apr May Jun Jut Aug Sep
g‘;f;age Monthly Flow of Weir | o5 | 020 |o021 |019 {020 |036 |033 {037 1037 |o037 |02 |o019
Average Monthly Flow with 008 {006 (007 {006 {007 020 1047 {021 j021 o021 |007 {005

Discharge Reduced by 5MU/day

to aMtiday (Gase 1) (64%) | (70%) § (67%) | (68%) | (65%) | (44%) | (48%) | (43%) | (43%) | (43%) | (65%) | (74%)

Average Monthly Flow with
Discharge Reduced by 8M{/day
to OMi/day (Case 2)

002 {001 1004 {001 1002 Jo15 1013 1016 | 016 {016 | 001 | 0.01
(90%) | (95%) | (81%) | (95%) | (90%) | (58%) | (61%) | (57%) | (57%) | (57%) | (95%) | (95%)

The calculated sulphate concentrations for the two cases together with the measured sulphate
concentrations at the weir are shown plotted in Figure 6. The analysis results show that the removal of the
discharge will reduce the sulphate concentrations and improve the water quality in the Kromdraaispruit from
a salinity perspective. However the available water quality data for the Kromdraaispruit shows that the
conditions are acid in the spruit for at least 50% of the time while the liming plant discharge is acid for only
5% of the time. This implies that there are other sources of acid in the Krormdraaispruit which will no longer
be masked by the discharge once it stops.
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Figure 6. Plot of current and modelled sulphate concentrations in the Kromdraaispruit for Case 1 and Case 2
7.4.2 Impact Significance Rating
The main impacts of reducing the discharge of 8 M{/d from the liming plant are:-
m  Reduction in flow;
Decreased or improved water quality.
The impact significance rating table is shown below in Table 24.
Table 20: Impact significance rating ~Kromdraaispruit
. Occurrence Severit
Activity Potential Impact y
Probability | Duration Scale Magnitude | Total SP
The base flow of the
Kromdraaispruit is
dominated by the liming
plant discharge. The impact
Removal of | assessment showed that 60
Liming Plant | the removal of the 3 5 2 6 Moderate
Discharge discharge completely (negative)
significantly reduces the
flow in the river which could
impact on the wetland
system.
Removal of The removal of the liming 4 4 2 6 60
Liming Plant § plant discharge will improve Moderate
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Activity

Potential Impact

Occurrence

Severity

Probability | Duration

Scale

Magnitude

Total SP

Discharge

the salinity related aspects
of water quality.

(positive)

Removal of
Liming Plant
Discharge

The acid conditions in the
Kromdraaispruit are
present 50% of the time.
The liming plant discharge
is only acid 5% of the time.
There are therefore other
acid sources present in the
catchment. The removal of
the liming plant discharge
will not mask the other
sources and acid conditions
could prevail in the
Kromdraaispruit

48
Moderate
(negative)

SP >75

Indicates high
environmental significance

An impact which could influence the decision about whether or
not to proceed with the project if the impact is negative

SP 3075

Indicates moderate
environmental significance

An impact or benefit which is sufficiently important to require
management and which could have an influence on the decision
unless it is mitigated.

SP <30

Indicates low
environmental significance

Impacts with little real effect and which should not have an
influence on or require modification of the project design.

7.1.3

Mitigation

The mitigation measures that can be considered are:-

If the impact of the reduction in flow is considered high on the wetland and the aquatic ecology of the
Kromdraaispruit, a portion of the flow can be returned to the river after neutralisation as would occur

during the operational phase when 3 MU/d will be returned to the system. However this should only be
considered if the wetland systems are considered to be of high importance.

w  The removal of the limed discharge may result in acid conditions occurring more frequently in the
Kromdraaispruit. This can be mitigated in the short term by liming the discharge at the Kromdraaispruit.
This has been attempted in the past. A liming plant is still located at the weir. In the long term the other

acid streams must be located, collected and neutralised before discharge or incorporated in the

collection system for treatment at EWRP. This would be the task of the Regulators and the
organisations responsible for the other sources to ensure that this happens.
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7.2 lImpacts of reducing the discharge volume into the
Klipspruit/Brugspruit System

7.2.1 Impact Assessment

The collection of the decants from the defunct mines that are the responsibility of the DMR have not been
included in this EIA although provision has been made in the design to collect the decants. The impact of
collecting the decant from MS&S is therefore assessed. The current discharge from MS&S is estimated to be
1 600 m“/d and the water quality profile is given in Table 21. The water quality profile shows that the decant
is acid, high in heavy metals and saline. The RWQO for the salinity related variables, pH and the heavy
metals exceed the RWQO. The impact of removing this water stream from the river system would be positive
on the water quality.

The approach to assessing the impact on the flow regime and water quality in the Klipspruit was to apply the
calibrated WQT salinity model fo the Klipspruit catchment. The WQT models sulphate concentrations and
flows. The model was calibrated using the flow and sulphate concentrations measured at the B1H004 flow
gauge which includes the decant from MS&S. The model was then run without the MS&S decant and the
change in flow and sulphate concentrations modelled. It has been assumed that the pumping system at
MS&S coupled with the use of the evaporation dams will affectively remove the decant from the Klipspruit.

The predicted reduction in the flow is shown in Table 22. The results show that the impact on the flow regime
is low with a reduction in the low flows of about 13% reducing to 2% for the higher flows. The percentiles of
the current and modelled sulphate concentrations at B1H004 are shown in Table 23. The results show that
the removal of the discharge will result in a lowering of the sulphate concentration. The reduction is stiil
insufficient for the RWQO to be met. The decants from the other defunct mines will have to be removed in
order for the RWQO to be met.

Table 21: Water quality profile of the MS&S decant

Water Quality Variable :ercentiles 50 o5 RWQO
pH 2.73 2.80 2.97 | 6.0-9.0
Conductivity (mS/m) 225 237 251 | 120
Total alkalinity as 5 5 5|
CaCQOs(mg/l)

DS (mall) 1630 1824 2085 | gop
Calcium (mg/l) 87 99 118 1 .
Sodium (mgfl ) 91 96 114 | 250
Magnesium (mg/l) 45 6 64 1.
Sulphate (mg/l ) 1125 1210 1358 1 500
Chloride (mg/l ) 123 131 134 1 320
Fluoride (mg/l ) 0.2 0.2 02117
?/r:?éw/%anese (dissolved) 7.9 8.4 140 1 10
Iron (dissolved) (mg/l) 45 76 1041 1.0
,(A\rLugr;:i)nium (Dissolved) 54 71 82109
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Table 22: Percentiles of flow (million m3/month) with and without the MS&S decant (without decant

shown in brackets)

Oct [ Nov [Dec |{Jan | Feb | Mar | Apr | May | Jun | Jul

Aug

Sep

5™ Percentile Flow (no § 0.20 0.52 0.36 0.74 0.48 0.24 0.43 0.29 0.51 0.48
MS&S decant) (0.17) | (0.48) | (0.32) | (0.70) | (0.45) | (0.21) | {0.38) | (0.26) | (0.48) | (0.45)

0.42
(0.39)

0.22
(0.19)

50" Percentile Flow 1.07 1.54 1.88 2.35 1.96 2.22 1.93 148 1.44 1.38
(no MS&S decant) (1.01) 1 (148) | (1.82) 1 (2.29) 4 (1.90) | (2.16) | (1.87) | (142) | (1.38) | (1.32)

1.21
(1.06)

0.97
0.91)

95" Percentile Flow 3.59 3.83 6.67 9.68 8.65 8.80 644 | 4.63 3.65 3.11
(no MS&S decant) (3.53) | (3.77) | (6.61) | (9.62) | (8.59) | (8.76) | (6.38) | (4.57) | (3.59) | (3.05)

2.85
(2.79)

2.40
(2.34)

Table 23: Impact at B1H004 of removing MS&S decant on sulphate concentrations

Sulphate concentrations at B1H004 (mg/l)

MS&S included | MS&S excluded

5 percentile | 79.7 62.5

Median 310.9 272.5

95 percentile | 717.6 667.4

RWQO (mg/l) for B1H004

500

7.2.2 Impact Significance Rating

The main impacts of reducing the discharge of 1.6 Ml/d from MS&S are:-
@ Reduction in flow;

m Decreased or improved water quality.

The impact significance rating table is shown below in Table 24.

Table 24: Impact significance rating ~ Klipspruit

Occurrence i
Activity Potential Impact ceurre Severity

Probability | Duration Scale Magnitude

Total SP

The base flow of the
Klipspruit is dominated by
the large discharges
totalling 50 ME/d from the
Removal of | Sewage works. The
Ms&S reduction in flow of an 4 4 2 3
decant average of 1.6 Mt/d from
MS&S made a small
change in the river flow at
B1HO004 on the Klipspruit

30
Moderate
(negative)

The collection of the decant
from MS&S removes an
Removal of | acid saline stream from the
MS&S river system. This results in 4 4 2 4
decant an improvement in the
water quality

40
Moderate
(positive)
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.. . Occurrence Severity
Activity Potential Impact
Probability | Duration Scale | Magnitude | Total SP
Indicates high An impact which couid influence the decision about whether or
SP >75 ) N . N : . :
environmental significance not to proceed with the project if the impact is negative

Indicates moderate An impact or benefit which is sufficiently important to require

SP30-75 ; R management and which could have an influence on the decision
environmental significance o
uniess it is mitigated.
Indicates low Impacts with little real effect and which should not have an
SP <30 . . - ) e . )
environmental significance influence on or require modification of the project design.

7.2.3 Mitigation

Mitigation is not required as the impacts on the system are low for the reduction of flow and positive for the
improvement in water quality.

7.3 Naauwpoortspruit
7.3.1 impact Assessment

There is currently no pre-treated mine water being discharged into the Naauwpoortspruit. The discharges
into this river system will only occur as an emergency discharge from the EWRP to be made when the users
cannot take the water. The emergency discharges will be water of a potable standard. As a result of this new
flow regime during the emergency discharges, a large volume of water (50 M{/d) will be discharged as a
once-off release into the Naauwpoortspruit. Table 25 shows the minimum, maximum, 5%, 50" and 95"
percentiles of the daily flows measured at B1H019 as well as the emergency discharge of 50 Mi/d.

The emergency discharge of 50 M{/d is less than the 95" percentile of the measured flow at B1H019 and the
emergency discharge is exceeded 418 times in the daily flow record at B1H019 which extends from March
1990 to April 2010. This is a large volume of water to add o a small stream like the Naauwpoortspruit. This
large volume of water would be considerably more harmful to the stream should the discharge take place in
months with relatively high stream flows; or occur within the periods of heavy rainfall, such as was
experienced in the last two years.

Table 25: The minimum, maximum, 5, 50" and 95" percentiles of the daily flows at B1H019 as well
as the emergency discharge of 50 V£

Statistic ::r:‘%‘;;)
Min 0.001
Max 2.354
5" Percentile 0.015
50" Percentile 0.066
95" Percentile 0.647
Emergency Discharge (50M{/day) | 0.579

An operating rule is proposed so that releases are reduced as the flow in the river increases. The releases
are based on the gauge plate reading and the associated discharge at the B1H0O19 weir on the
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Naauwpoortspruit. The rule is summarised in Table 26. Table 26 relates the various discharges in the stream
to the allowed discharges from the EWRP in m%/s as well as M{/d.

Table 26: Operating rules for the emergency discharge releases from the EWRP, gauge plate
readings and their associated discharges for the Naauwpoortspruit at weir B1H019

g::t%e(g:;‘ ° Biron s;gz;?/ts) ﬁ:ézvr::fge (mis) | Total flow (m’ls) Q:szr::gge (Me/d)
0 0.000 0.579 0.579 50
0.05 0.066 0.579 0.645 50
0.1 0.189 0.579 0.768 50
0.15 0.349 0.579 0.928 50
0.2 0.539 0.579 1.118 50
0.25 0.757 0.579 1.336 50
0.3 0.999 0.579 1578 50
0.35 1.260 0.579 1.839 50
0.4 1.550 0.579 2.129 50
0.41 1,610 0.521 2.131 45
0.42 1,670 0.463 2133 40
0.43 1.730 0.405 2.135 35
0.44 1.790 0.347 2.137 30
0.45 1.850 0.289 2.139 25
0.46 1.920 0.231 2.151 20
0.47 1.970 0.174 2.144 15
0.48 2.030 0.116 2.146 10
0.49 2.080 0.058 2.138 5
0.5 2.130 0.000 2.130 0
0.55 2.340 0.000 2.340 0

The impact of the discharge on the instream water quality will be positive as the water will be treated to
potable standards before discharge.

7.3.2 Impact Significance Rating

o

The main impacts of discharging 50 Mi/d of treated water would be:
m  Flooding;
m Decreased or improved water quality and

m  Erosion.

The impact significance rating table is shown below in Table 27.
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Table 27: Impact significance rating - EWRP site

.. ] Occurrence Severity
Activity Potential Impact
Probability 1 Duration Scale Magnitude | Total SP

As described previously

discharge from the EWRP

into the adjacent stream

would have a positive

impact on the water

quality, due to the water

quality being considerably
Discharge of | better than that of the 30
water from | Naauwpoortspruit. The 2 1 2 6 Low
EWRP impact would be the same (positive)

if there was a leak or spill

from the KwaQuga

distribution pipeline or the

Witbank/eMalahleni

distribution pipeline, as the

water is of a similar quality.

The impact of discharge on
Discharge of tr_]e erodibility_ of the 24
water from discharge point as well as 2 1 1 6 Low
EWRP the downstream channel (negative)

would be moderate.

Impact of discharge on
Discharge of | flooding of the lower 40
water from reaches of the 2 1 2 8 Moderate
EWRP Naauwpoortspruit (negative)
SP >75 Indicates high An impact which could influence the decision about whether or

environmental significance not to proceed with the project if the impact is negative

. An impact or benefit which is sufficiently important to require

SP30-75 |nd|_cates ’“0“"’?"“‘.’: managerr;ent and which could have an in)f/iuer?ce on the dgcision

environmental significance ce

unless it is mitigated.

SP <30 Indicates low Impacts with little real effect and which should not have an

environmental significance influence on or require modification of the project design.
7.3.3 Mitigation

The following mitigation is proposed:

Discharge from the EWRP into the Naauwpoortspruit, should not be directly into the stream, but routed
through a velocity reduction mechanism such as a temporary storage dam. The discharge point must
also have erosion reduction structures such as gabion baskets or rocks;

m A monitoring programme will need to be implemented in relation to the discharge. This will include
sampling of the typical water quality parameters as necessary, when discharge takes place;
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m Discharge would need to follow the operating rules described above including:

8 EWRP should not be allowed to make the full discharge of 50 Mi/d into the stream unless the flow
downstream at weir B1H019 is less than 1.55 m?¥/s;

%  The total flow in the stream, which includes the natural flow and the discharge, should not exceed
2.16 m*/s. This would protect the people, farms and industries downstream from flooding. The weir
would therefore need to be monitored daily to facilitate this rule.

Table 28: Recommended Water Quality Sampling Parameters for the Water Quality Monitoring
Programme

Recommended Water Quality Sampling Units
Parameters

Conductivity at 25°C mS/m
Total Dissolved Solids mg/L

pH at 25°C

Turbidity NTU

Alkalinity as CaCO3 mg/l.
Ammonia as N mg/L
Calcium as Ca mg/L.
Chloride as Cl mg/L

Fluoride as F mg/L
Magnesium as Mg mg/L
Nitrate and Nitrite as N mg/L.
Potassium as K mg/L
Sodium as Na mg/L.
Sulphate as S04 mg/L.
Aluminium as Al mg/L
Boron as B mg/l.
Iron as Fe mg/L.
Manganese as Mn mg/L

7.4  Impacts of Collection and Distribution Pipelines

The impacts associated with the various pipelines are outlined in this section. The impact associated with
each of the pipelines are similar so are discussed as a group rather than individually.

7.4.4 Bursts and Leaks

The collection pipelines will convey untreated mine water while the distribution pipelines will be delivering
potable water to the water supply reservoirs. The collection pipelines are routed through mining areas, within
existing mining / power line / railway line servitudes and along road reserves. The pipelines are buried so will
not be vulnerable to vandalism or tampering. However there could still be leaks or bursts from the pipelines.
The leaks will infiltrate into the soil and will be noticed as a wet patch or areas of lush vegetation. The leaks
will also pollute the local subsurface water quality around the collection pipelines. For the distribution lines
the water quality will not be impacted negatively.
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A burst will be seen on surface as a fountain of water. These bursts will result is local erosion and increase in
flow in the local streams draining the area where the burst occurs. These bursts are quickly identified due to
a drop in pressure in the system and a reduction in volume reporting to the destination. The water quality of
the local streams will be significantly impacted on by a burst. Given the length of time that the burst will
continue for the impact will be restricted to the local streams.

7.4.2 Scour Valves

Scour valves / bleed points will be located at low points along the pipeline. The locations of the scour valves
are shown in Figure 7. The scour valves will be used to discharge the water contained in the pipeline at
these low points during times of pipeline maintenance (routine and emergency). Should this water not be
collected and contained during times of maintenance, but be discharged directly into the environment, the
receiving surface water environment will be impacted on in terms of water quality for the collection pipelines.
To eliminate the impact, the water in the pipelines will not the discharged to the environment but collected in
tankers and transported to the EWRP for treatment. The only impact would be spills of water during the
scouring process due to mismanagement.

7.4.3 River Crossings

The river crossings will all be buried in trenches so will not impact on the flows in the rivers. The trench
backfill will be well compacted and the vegetation re-established to prevent erosion. Similarly the
excavations will be protected during construction to prevent the ingress of runoff into trenches.
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7.4.4 Impact Significance Rating
The impact significance rating for the pipelines are given in Table 29.

Table 29: Impact significance rating - pipelines

Occurrence Severity

Activity : Potential Impact
: Probability | Duration | Scale | Magnitude | Total SP

The impact of the
leaks will be to
saturate the soil
profiles around ‘
the pipeline. This : 16

Lieael:; :;o_ng collection will impact onthe | 2 1 1 4 Low
PP water quality of ‘ (negative)

soil profile and
local streams in
which the seeage
will day light

A burst will cause
local erosion and
impact on the

' . water quality of 30
Biuresltiﬁsslong collection the immediate 2 1 2 6 Moderate
pip environment and f \ (negative)

local streams if
the burst occurs
at a river crossing

The scour of
pipes is a
planned activity
and will be :
managed by 30
collecting the

Scour of pipelines scour water in 3 1 1 6 Moderfate
tankers. The ) (negative)
impact will be due '
to spills during
the scouring
process
Erosion of ' 24

. . ‘trenches during
River crossings runoff events in 4 1 1 4 Low _
the rivers (negative)
Indicates high An impact which could influence the decision
SP>75 | environmental about whether or not to proceed with the project if
significance the impact is negative.
SP 30 — Ir?\glgztrii o An impact or benefit which is sufficiently important
75 environmental to require management and which could have an
significance influence on the decision unless it is mitigated.
Indicates low Impacts with little real effect and which should not
SP <30 | environmental have an influence on or require modification of the
. significance project design.
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7.4.5 Mitigation Measures
The following mitigation measures are proposed:

m Leaks should be detected by the pipeline monitoring system and observatlons made during the routine
maintenance pipeline inspections.

m  The pipeline will have a pressure and volume monitoring system which will detect bursts. The burst
must be repaired immediately as part of the pipeline maintenance schedule. Sufficient valves must be in
place along the pipeline to isolate the burst as quickly as possible.

s Remediation protocols must be developed to remediate the area after a burst or where extensive Ieaks
have occurred. :

" When excavating, the excavated soil should be protected from stormwater runoff so that the soil does
not end up in the river system.

m The protocols for scouring the collection pipelines must be developed to prevent spills from entering the
river systems. If spills do occur, the remediation protocols must be applied.

8.0 CONCLUSIONS

The folldwing conclusions can be made as a result of this specialist study:-

m The removal of the 8 MU/d discharge from the Kromdraaispruit will impact significantly on the low flow
regime in the spruit. The reduction in the flow could impact on the wetland system and aquatic ecology.
Neutralised water could be released post closure to maintain the wetland system if the importance of
the wetland system is regarded as high. The removal of the liming plant discharge improves the salinity
related water quality of the spruit. However, there are other sources of acid water in the catchment
which might aggravate the acid conditions in the river if the liming plant discharge is removed. This can
be mitigated in the short-term by liming the discharge at the Kromdraaispruit. This has been attempted
in the past. A liming plant is still located at the weir. In the long-term, Anglo should support an
investigation to locate, collect and neutralise the acid streams, or to incorporate the acid streams in the
collection system for treatment at the eMalahleni Mine Water Reclamation Plant.

#  The impact on the Klipspruit flow regime of collecting the 1.6MU/d MS&S decant is low. The reduction is
only between 13% for the low flows and 2.5% for the average flows. The removal of the decant impacts
positively on the water quality in the Klipspruit/Brugspruit system. The removal does not result in the
RWQQ for the Klipspruit being met due to the decants from the other defunct mines in the catchment.
Consideration should be given to including these decants into the scheme in the future.

w The discharge of treated water from the EWRP to the Naauwpoortspruit under emergency conditions
will improve the water quality of the stream. However the proposed release of 50 MU/d is a significant
flow when compared to the flows measured in the Naauwpoortspruit at the B1H019 weir. An operating
rule was developed so that the discharge can take place and not cause flooding of the
Naauwpoortspruit.

w The pipélines are buried so leaks from the collection pipelines will impact on the water quality of the
soils and seepage from the soils will impact on the local streams. A leakage detectlon system and
routing pipeline inspections should be undertaken to mitigate this impact.

@  Bursts from the distribution and collection pipelines will cause local erosion. The water quality of the
water conveyed in the collection pipelines will impact on the water quality of the local streams and areas
around the burst. The water from the distribution lines is treated to potable quality so will not impact
negatively on the water quality of the receiving streams. The.pipe pressure monitoring system, routine
pipe inspections and valves will be used to limit the number of bursts and the time that the burst flows.
Remediation measures need to be developed to remediate the areas impacted on by a burst.

“Golder
& Associates
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@ The pipelines will be buried at the water courses. The excavations will have to be well backfilled and the
vegetation re-established to prevent erosion.

m Protocols will have to be developed for scouring of the pipelines so that spills to the river systems are
kept to a minimum.

The overall impact of the proposed scheme is positive. The salt load discharged to the river systems will be
reduced by the proposed scheme. This will lead to an improvement in the water quality in the Klipspruit and
Wilge River Systems. The water quality in the Olifants River is under threat from a number of sources. This
has been recognised by DWA in the Integrated Water Resource Management Plan where the removal of salt
load from the river system is a stated objective. This scheme complies with this objective and will contribute
to the improvement of the water quality situation in the catchment.

9.0 REFERENCES

Golder Associates Africa. 2005. Final Scoping Report and Environmental Impact Assessment Report.
Proposed eMalahleni Water Reclamation Project, Mpumalanga Province. Report No. 12485-9436-3.

Golder Associates Africa. 2009. Kromdraai Mine Water Management Feasibility Study, Report No. 12278-
9209-5.

Kovacs, 1988. Regional Maximum Flood Peaks in Southern Africa. Department of Wéter Affairs, Republic of
South Africa. Report No. TR 137. ~

WRC, 1994. Surface Water Resources of South Africa, 1990, Volume /. WRC Report No. 298/1.1/94.

i

National Environmental Management Act, 1998 (Act 107 of 1998)

GOLDER ASSOCIATES AFRICA (PTY) LTD.

&Qj ‘
s

Kevin Bursey Trevor John Coleman
Hydrologist Water Resources Engineer
KB/TC/IN

Reg. No. 2002/007104/07

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
g:\projects\12485 - kromdraai mine water reclamation scheme eia\reports\sia reportifinal eifappendices\appendix g-printiappendix g1-ematahleni mwr expansion project-surface

water specialist study-8 aug 2010.docx

October 2010
Report No. 12485-9459-5 39

ssociates



EMALAHLEN!I MWR EXPANSION EIA - SURFACE WATER
SPECIALIST STUDY

'APPENDIX A

Site Visit Photographs
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Site Visit Photographs
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Figure A2: Downstream view along the Klipspruit at River Crossing 1
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Shaw

Figure Ad4: Downistream view along the Klipspruit downstream of River Crossing 2 at R5644
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Figure AB: Downstream view along the Klipspruil downstream of River Crossing 2 at R544

Figure A6: Upstream view from R104 along a tributary of the Brugsprult at River Crossing 4
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Figure A11: Upstream view from N4 highway towards R104 along a tributary of the Brugspruit at River Crossing 5
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Figure A19: Upstream view from small road at EWRP along the Naauwpoorispruit at River Crossing 7

Figure A20: Downstream view from stmall road at EWRP along the Naauwpoortspruit at River Crossing 7
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Floodlines
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HEC-RAS Results
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Table C1: Hec-Ras Output for the Klipspruit and Brugspruit

\ River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width
(m3/s) (m) (m) (m/s) (m)
Riverd reachl | 1410 1in 50 years | 55 1515 151567 |1.74 | 60.11
Riverd reach1 | 1410 1in 100 65 1515 151572 | 1.88 | 61.99
years
Riverd reach1 | 1283 1in 50 years | 55 1513.32 | 1513.61 | 1.66 119.4
Riverd reach | 1283 ;Ileigr;OO 65 1513.32 | 1513.65 | 1.74 120.87
Riverd reach1 | 1245 1in 50 years | 55 1512.82 | 1513.24 | 0.99 141.43
Riverd reach1 | 1245 1in 100 65 1512.82 1151320 | 105 | 1434
years .
Riverd reach1 | 1103 1in 50 years | 55 1510.94 | 1511.61 | 2.11 64.82
Riverd reach1 | 1103 1in 100 65 1510.94 | 1511.67 | 2.2 66.35
years
Riverd reach1 939 1inb50years | 55 1508.77 | 1509.31 1.22 96.22
Riverd reach1 | 939 1in 100 65 1508.77 | 1509.36 | 1.3 98.44
years
Riverd reach1 | 769 1in 50 years | 55 1506.52 | 1507.38 | 2.34 | 49.03
Riverd reach1 | 769 ;égr;oo 65 1506.52 | 1507.46 | 2.41 53.27
Riverd reach1 | 587 1in 50 years | 55 150412 | 1504.66 | 1.05 110.23
Riverd reach1 | 587 1in 100 65 1504.12 | 1504.77 | 1.01 115.33
years
Riverd reacht 430 1in50vyears | 55 1501.59 1| 1504.69 | 0.19 185.77
Riverd reach! | 430 ;;2;00 65 1501.59 | 1504.79 | 0.21 191.66
Riverd reachl 420 Culvert
Riverd reach1 | 396 1in 50 years | 55 1501.59 | 1503.74 | 0.36 129.53
Riverd reach1 | 396 ;e'grloo 65 1501.59 | 1504.14 | 0.32 154.56
Riverd reach1 | 365 1in 50 years | 55 150041 | 1503.75 | 0.06 | 282.46
Riverd reach1 | 365 1in 100 65 150041 | 150414 | 0.07 | 282.46
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, River ] Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width
years
Riverd reach1 340 Culvert
Riverd reach1 307 1in 50 years | 55 1500.41 1500.66 1.51 157.23
Riverd reach1 | 307 ;eigr;oo 65 150041 | 1500.69 | 1.59 159.72
River3 Reach1 | 2100 1in 50 years | 95 146049 | 14619 | 14 88.18
River3 Reach1 | 2100 ;eigrloo 123 146049 |1462.05 | 124  |92.33
River3 Reach1 | 1800 1in50vyears | 95 1460 1460.39 1.92 133.06
River3 Reach1 | 1800 ; eigrloo 123 1460 1460.46 | 2.08 135.23
River3 Reach1 | 1500 1in50years | 95 1455 1455.89 | 1.08 118.88
River3 Reach1 | 1500 1in 100 123 1455 1456.01 | 1.19 124.01
years
River3 Reach1 | 1200 1in50years | 95 1453.35 | 1454.25 | 1.86 111.25
River3 Reach1 | 1200 ;e‘grloo 123 145335 | 1454.35 |2 122.49
River3 Reach1 | 900 1in 60 years | 95 1450 145057 | 1.71 107.66
River3 Reach1 | 900 1in 100 123 1450 145065 | 1.91 110.4
years
River3 Reach1 | 600 1in 50 years | 95 1445 144568 | 2.44 | 66.2
River3 Reach1 | 600 1in 100 123 1445 14458 1263 |69.26
years
River3 Reach1 | 300 1in50vyears | 95 1440 1441.34 | 1.27 87.67
River3 Reach1 | 300 1in 100 123 1440 144149 | 139 | 9321
years
River2 Reach1 | 2207 1in 50 years | 112 1480 1482.38 | 0.3 194.41
River2 Reach1 | 2207 ; o rlOO 146 1480 14855 1013 | 287.08
River2 Reachi | 1890 1in 50 years | 112 1476.99 | 148238 | 0.15 | 219.16
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. River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chni Width

. 1in 100
River2 Reacht [ 1800 | /7 | 146 1476.99 | 14855 | 009  |296.5
River2 Reach1 | 1870 Culvert
River2 Reach1 | 1855 1in 50 years | 112 1476.57 | 1482.04 | 014 | 2314
River2 Reach1 | 1855 ;eigrloo 146 147657 | 148549 008 | 317.57
River2 Reach1 | 1845 1in50years | 112 1476.57 | 1482.04 | 0.14 231.38
River2 Reach1 | 1845 ;eigrloo 146 1476.57 | 148549 | 0.08 317.57
River2 Reach1 | 1701 1in 50 years | 112 14752 | 1482.04 | 0.08 | 314.44
River2 Reach1 | 1701 ;égr;oo 146 14752 | 148549 |005 |403.9
River?2 Reach1 | 1670 Culvert
River2 Reachi | 1650 1in 50 years | 112 1474.56 | 1476.79 | 0.86 145 45
River2 Reach1 | 1650 ;eigr;OO 146 147456 | 1476.98 | 0.93 151.53
River2 Reach1 | 1634 1in 50 years | 112 147456 | 1475.84 | 2.55 | 74.27
River2 Reach1 | 1634 ; e‘grloo 146 147456 | 147598 | 2.73 82.02
River2 Reach1 | 1307 1in50vyears | 112 1471.46 | 1473.17 | 0.56 142.27
River2 Reach1 | 1307 ;eigrloo 146 1471.46 | 147326 | 0.69 144.56
River2 Reach1 | 1050 1in 50 years | 112 1468.62 | 147318 | 009 | 372.01
River2 Reach1 | 1050 ;eigr;OO 146 1468.62 | 147327 |0.11 374.99
River2 Reach1 | 1020 Culvert
River2 Reachi | 1007 1in 50 years | 112 1468.62 | 1468.99 | 1.4 218.87
River2 Reach1 | 1007 ;eigrloo 146 1468.62 | 1469.07 | 1.52 221.6
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: River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width
River2 Reachi | 707 1in 50 years | 112 1465.77 | 1466.48 | 1.3 135.18
River2 Reach1 | 707 :,e';‘rloo 146 146577 | 146658 | 145 | 139.05
River2 Reachi | 407 1in 50 years | 112 1462.92 | 1463.75 | 2.11 132.93
River2 Reach1 | 407 ;;;;00 146 1462.92 | 1463.85 | 2.25 147.28
River1 Reach1 | 900 1in50vyears | 76 1485 1486.26 | 0.49 141.31
River1 Reach1 | 900 1in 100 99 1485 148633 | 0.6 143.18

years
River1 Reachi | 600 1in 50 years | 76 1482.21 | 1486.26 | 0.16 191.86
River1 Reach1 | 600 ;e‘grloo 99 148221 | 148633 | 0.21 194.14
River1 Reach1 | 470 1in50years |76 1481.05 | 1486.26 | 0.06 396.2
River1 Reach1 | 470 :,eigrloo 99 1481.05 | 1486.33 | 0.07 397 57
River1 Reach1 { 420 Culvert
River1 Reach1 | 415 1in 50 years | 76 1481.05 | 148546 | 0.07 | 344.29
Rivert Reachi | 415 ; e'g r;OO 99 1481.05 | 148557 | 0.09 | 349.34
Rivert Reach1 | 411 1in 50 years | 76 148045 | 1485.46 | 0.06 | 389.23
River1 Reach1 | 411 ;eigr;OO 99 1480.45 | 148557 |0.08 | 394.45
River1 Reach1 | 400 Culvert
River1 Reach1 | 362 1in50years | 76 1480 1480.26 | 1.59 185.66
River] Reachl | 362 11in 100 99 1480 148031 1173 | 1878
years
Klipspruit Reach1 { 2700 1in50vyears | 120 1450 1450.97 | 1.06 140.45
Klipspruit | Reach1 | 2700 ;elgrloo 157 1450 145111 1118 | 146.92
Klipspruit Reach1 | 2400 1in 50 years | 120 1448.05 | 1449.09 | 2.39 89.36
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. River . MinCh | W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width

— 1in 100
Kipspruit | Reacht | 2400 | /171 157 1448.05 | 144921 |256 | 9587
Klipspruit Reach1 | 2100 1in50years | 120 1446.11 1| 1446.75 | 0.92 211.92
Kiipspruit | Reach1 | 2100 ;eigr;OO 157 144611 | 1446.85 | 1.04 | 214.79
Klipspruit Reach1 | 1800 1in50years | 120 144416 | 144451 | 1.83 194.37
Kiipspruit | Reach1 | 1800 ;e'grloo 157 144416 | 144458 |1.99 | 1972
Klipspruit | Reachd | 1500 | 1in 50 years | 120 144221 | 144354 | 045 | 239.28
Klipspruit | Reach1 | 1500 ;e'grloo 157 144221 | 144377 048 | 251.76
Klipspruit Reach1 | 1250 1in 50 years | 120 1440.27 | 1443.51 | 0.32 171.12
Klipspruit | Reach1 | 1250 ;efgrloo 157 144027 | 144374 {038 |178.14
Klipspruit Reach1 ¢ 1225 Culvert
Klipspruit | Reachd | 1200 | 1in 50 years | 120 144027 | 144118 | 238 | 91.94
Klipspruit | Reach1 | 1200 ;eigrloo 157 144027 | 14413 |255 | 97.78
Kiipspruit | Reach1 | 900 1in 50 years | 120 1438.32 | 1439 095 | 2352
Kiipspruit | Reach1 | 900 :/e'grloo 157 1438.32 | 1439.00 | 1.06 | 245.38
Klipspruit Reach1 { 600 1in 50 years | 120 1436.38 | 1436.67 | 1.67 253.85
Klipspruit | Reach1 | 600 ;eigr;OO 157 1436.38 | 1436.73 | 1.82 | 257.44
Klipspruit | Reachi | 388 1in 50 years | 120 1435 143613 | 029 | 419.35
Kiipspruit | Reach1 | 388 ;elgr;oo 157 1435 143632 | 032 | 434.02
Brugspruit | reach1 | 16332 1in50vyears | 55 1505 1505.31 4 0.96 189.89
Brugspruit | reach1 | 16332 ;eugr;oo 65 1505 1505.20 | 124 | 188.89
Brugspruit | reach1 16185 1in 50 years | 55 1502.83 | 1503.1 1.36 200.97
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. River . Min Ch W.S. Vel Top

River Reach Sta Profile Q Total El Elev Chni Width
. 1in 100

Brugspruit | reach1 16185 years 65 1502.83 | 1503.18 | 1.13 204.31
Brugspruit | reach1 16090 1in50years | 55 1501.75 | 1502.96 | 0.57 117.5
Brugspruit | reach1 | 16090 ; e‘grloo 65 1501.75 | 1503.03 | 0.63 | 123.05
Brugspruit | reach1t | 16068 1in 50 years | 55 1501.1 1502.89 | 0.32 162.6
Brugspruit | reach1 | 16068 :/eigr;OO 65 15011 | 1502.95 | 0.36 | 167.46
Brugspruit | reach1 16050 Culvert
Brugspruit | reach1 | 16045 | 1in 50 years | 55 15011 | 150158 | 198 | 74.67
Brugspruit | reach1 | 16045 ; on 100 65 15011 | 1501.63 |2.06 | 77.96
Brugspruit | reach? | 15648 | 1in 50 years | 115 1495 1495.87 | 208 | 125.74
Brugspruit | reach2 | 15648 ;eigr;OO 155 1495 149597 | 233 | 138.23
Brugspruit | reach2 | 15578 | 1in50years | 115 1494.44 | 149478 | 1.77 | 204.68
Brugspruit | reach2 | 15578 ;e'grloo 155 1494.44 | 149485 |195 | 2081
Brugspruit | reach2 | 15427 1in50years | 115 1493.25 | 1493.91 | 0.83 228.92
Brugspruit | reach2 | 15427 ;eigrloo 155 149325 | 1494.03 | 093 | 23554
Brugspruit | reach2 [ 15256 1in50years | 115 1491.89 | 1493.02 | 2.02 86
Brugspruit | reach2 | 15256 ;e'grloo 155 1491.89 | 14932 215 | 245.08
Brugspruit | reach2 | 15106 1in50vyears | 115 1490.7 1491.25 | 1.93 118.86
Brugspruit | reach2 | 15106 ;;gr;oo 155 1490.7 | 1491.32 | 2.27 120.62
Brugspruit | reach2 | 14893 1in 50 years | 115 1489.01 | 1489.64 | 1.12 174.76
Brugspruit | reach2 | 14893 ; on 100 155 1489.01 | 1489.82 {116 | 181.85
Brugspruit | reach2 | 14683 1in 50 years | 115 1487.34 | 1488.79 | 1.55 64.47
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’ River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width
. 1in 100

Brugspruit | reach2 | 14683 years 155 1487.34 | 1488.97 | 1.78 67.76
Brugspruit | reach2 | 14653 1in50years | 115 1487.1 1488.38 | 2.68 66.06
Brugspruit | reach2 | 14653 ;e'grloo 155 1487.1 | 148855 |289 |71.82
Brugspruit | reach? | 14293 1in50years | 115 1484.24 | 1484.96 | 1.12 152.65
Brugspruit | reach2 | 14293 ;e'grloo 155 148424 | 148511 | 123 | 156.48
Brugspruit | reach2 | 13993 | 1in 50 years | 115 148186 | 148262 | 233 | 73.87
Brugspruit | reach2 | 13993 ;e'grloo 155 1481.86 | 1482.75 | 265 | 76.64
Brugspruit | reach?2 | 13759 1in50years | 115 1480 1480.73 | 1.32 129.07
Brugspruit | reach2 | 13759 ;e'grloo 155 1480 1480.87 | 1.48 | 132.26
Brugspruit | reach3 | 13003 | 1in 50 years | 172 147524 | 14767 1202 | 126.01
Brugspruit | reach3 | 13093 ;eigrloo 229 147524 | 1476.86 | 2.18 140.57
Brugspruit | reach3 | 12793 | 1in 50 years | 172 147353 | 147425 11.89 | 140.24
Brugspruit | reach3 | 12793 ;e'grloo 229 147353 | 147437 (212 | 144.54
Brugspruit | reach3 | 12493 | 1in 50 years | 172 1471.82 | 1472.66 | 1.14 | 196.68
Brugspruit | reach3 | 12493 :leigr;OO 299 147182 | 1472.82 | 126 | 202.76
Brugspruit | reach3 | 12193 1in50years | 172 1470.12 | 1470.72 ;1.88 163
Brugspruit | reach3 | 12193 ;efgr;oo 229 147012 | 14708 2147 | 165.91
Brugspruit | reach3 | 11893 1in50years | 172 1468.41 1469.1 0.96 268.45
Brugspruit | reach3 | 11893 :le«gr;oo 229 1468.41 | 146925 |1.05 | 272.77
Brugspruit | reach3 1 11593 1inb50years | 172 1466.7 1467.98 | 1.61 144.39
Brugspruit | reach3 | 11593 ;engr;oo 229 14667 | 146812 | 177 | 149.41
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. River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total E| Eioy Chnl Width
Brugspruit | reach3 | 11294 1in50years | 172 1465 1465.41 1.98 218.26
Brugspruit | reach3 | 11294 ;ejgr;oo 229 1465 14655 |27 | 221.62
Brugspruit | reach4 | 10800 1in 50 years | 181 1460 1460.76 | 1.08 229.79
Brugspruit | reach4 | 10800 ;ef;‘rloo 241 1460 14609 |121 | 232.92
Brugspruit | reach4 | 10500 1in50years | 181 1458.65 | 1459.34 | 1.39 199.92
Brugspruit | reach4 | 10500 ;e'grloo 241 1458.65 | 145947 | 155 | 203.51
Brugspruit | reachd | 10200 | 1in 50 years | 181 1457.31 | 145816 | 1.05 | 218.05
Brugspruit | reach4 | 10200 ; on 100 241 145731 | 145832 |1.16 | 2235
Brugspruit | reach4 | 9900 1in 50 years | 181 1455.96 | 1456.8 1.69 138.83
Brugspruit | reach4 | 9900 ;e'grloo 241 145596 | 145694 |1.89 | 142.62
Brugspruit | reach4 | 9600 1in50years | 181 1454.61 | 145544 | 113 210.73
Brugspruit | reach4 | 9600 ;e'grloo 241 1454.61 | 145558 | 1.26 | 216.36
Brugspruit | reach4 | 9300 1in 50 years | 181 1453.26 | 1453.97 (1.5 183.54
Brugspruit | reach4 | 9300 ;e'grloo 241 145326 | 14541 | 167 | 188.37
Brugspruit | reach4 19000 | 1in 50 years | 181 145192 | 1452.76 | 1.03 | 225.63
Brugspruit | reach4 | 9000 ;e'grloo 241 145192 | 145291 |1.15 | 231.45
Brugspruit | reach4 | 8700 1in 50 years | 181 1450.57 | 1451.5 1.65 182.84
Brugspruit | reach4 | 8700 ;e'grloo 241 145057 | 145162 |1.82 | 198.87
Brugspruit { reach4 | 8400 1in50years | 181 1449.22 | 144985 | 1.19 254.9
Brugspruit | reach4 | 8400 ;égrloo 241 144922 | 144097 |132 | 250.11
Brugspruit | reach4 | 8100 1in50years | 181 1447.87 | 1448.49 | 1.02 298.24
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; River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chni Width
. 1in 100

Brugspruit | reachd | 8100 | /0 0 241 1447.87 1144859 |1.15 | 301.9

Brugspruit | reach4 17800 1in 50 years | 181 1446.53 | 1447.07 | 1.1 313.7

Brugspruit | reach4 | 7800 ;eigrloo 241 144653 | 144718 | 122  |318.36
Brugspruit | reach4 | 7500 | 1in 50 years | 181 144518 | 144564 |0.86 | 459.9

Brugspruit | reach4 | 7500 ;/eigr;OO 241 144518 | 144571 1099 | 461.17
Brugspruit | reachd | 7200 1in50years | 181 1443.83 | 1444.27 | 0.9 460.55
Brugspruit | reach4 | 7200 ;eigrloo 241 1443.83 | 144437 | 098 | 463.93
Brugspruit | reach4 | 6900 1in50years | 181 1442.48 | 144295 | 0.85 463.65
Brugspruit | reach4 | 6900 ;eigr;oo 241 1442.48 | 144302 1099 | 465.9

Brugspruit | reachd | 6600 1in 50 years | 181 144114 { 144174 | 1.01 310.89
Brugspruit | reach4 | 6600 :leigr;OO 241 144114 | 1441.92 | 1.03 | 318.93
Brugspruit | reach4 | 6348 1in 50 years | 181 1440 1441.33 | 0.81 189.53
Brugspruit | reach4 | 6348 ;égrloo 241 1440 144152 | 094  |195.07
Brugspruit | reachS | 5942 1in50years | 193 1440 1440.86 | 0.79 296.28
Brugspruit | reach5 | 5942 ;eigr;oo 256 1440 144103 | 087 | 299.97
Brugspruit | reachb5 | 5700 1in 50 years | 193 1439.43 | 1440.4 1.02 207.86
Brugspruit | reach5 | 5700 ;e'grloo 256 1430.43 | 144055 |1.16 | 211.62
Brugspruit | reachS { 5400 1in50years | 193 1438.72 | 1439.41 | 1.24 237.64
Brugspruit | reach5 | 5400 ;e‘grloo 256 1438.72 | 143954 | 137 | 24227
Brugspruit | reach5 | 5100 1in50years | 193 1438.01 1438.88 | 0.63 374.09
Brugspruit | reach5 | 5100 ;e'grgoo 256 1438.01 | 143005 |069 | 38233
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, River . Min Ch W.S. Vel Top
River Reach Sta Profile Q Total El Elev Chnl Width
Brugspruit | reach5 | 4800 1in 50 years | 193 1437.3 1438.46 | 0.98 212.76
Brugspruit | reach5 | 4800 ;e'grloo 256 1437.3 | 143864 |1.07  |221.04
Brugspruit § reachS | 4500 1in 50 years | 193 1436.6 1437.86 | 1.17 172.22
Brugspruit | reach5 | 4500 ;e'grlm 256 14366 | 143802 |1.33 | 181.78
Brugspruit | reach5 | 4200 | 1in 50 years | 193 143589 | 143657 | 1.8 177.25
Brugspruit | reachs | 4200 ;e'grloo 256 143589 | 143674 | 186 | 187.02
Brugspruit | reachb | 3900 1in50years | 193 1435.18 | 1436.27 | 0.53 361.52
Brugspruit | reach5 | 3900 ; on 100 256 143518 | 143646 | 059 | 369.85
Brugspruit | reach5 | 3827 | 1in 50 years | 193 143501 | 143625 | 0.41 | 412.71
Brugspruit | reach5 | 3827 ;e'grloo 256 1435.01 | 143643 | 046 | 421.31
Brugspruit | reach6 | 3241 1in 50 years | 304 1435 1435.94 | 0.64 528.09
Brugspruit | reach6 | 3241 ; in 100 397 1435 143613 | 0.69 | 537.08
Brugspruit | reach6 | 3000 1in 50 years | 304 1434.61 | 143576 | 0.62 452.56
Brugspruit | reach6 | 3000 ;e'grloo 397 143461 | 143596 |069 | 4615
Brugspruit | reaché | 2700 | 4 in 50 years | 304 143413 | 14354 | 113 | 245.43
Brugspruit | reaché | 2700 ;égr;oo 397 143413 | 14356 |125 | 254.93
Brugspruit | reaché | 2400 | 1in 50 years | 304 143365 | 1434.84 | 108 | 271.76
Brugspruit | reach6 | 2400 ;e’grloo 397 1433.65 | 143505 |1.18 | 283.36
Brugspruit | reaché | 2100 | 1in 50 years | 304 143317 | 143451 |077 | 33891
Brugspruit | reach6 | 2100 ; on 100 397 143317 | 143473 |0.84 | 351.72
Brugspruit | reach6 | 1800 1in 50 years | 304 1432.69 | 1433.96 | 1.56 179.66
October 2010

Report No. 12485-9459-5 64



EMALAHLENI MWR EXPANSION EIA - SURFACE WATER
SPECIALIST STUDY

. River . Min Ch W.S. Vel Top

River Reach Sta Profile Q Total El Elev Chnl Width
. 1in 100

Brugspruit | reach6 | 1800 years 397 1432.69 | 143417 | 1.71 187.74
Brugspruit | reach6 | 1500 1in 50 years | 304 1432.21 1433.36 | 0.93 305.04
Brugspruit | reach6 | 1500 ;e'grloo 397 143221 | 14338 086  |319.04
Brugspruit | reach6 { 1200 1in 50years | 304 1431.73 | 1432.98 | 0.87 313.59
Brugspruit | reaché | 1200 :,e"a‘rgoo 397 143173 | 143364 |07 346.68
Brugspruit | reaché | 900 1in 50 years | 304 1431.25 | 1432.79 | 0.63 364.35
Brugspruit | reach6 | 900 :,eigrloo 397 1431.25 | 1433.57 | 0.51 414.04
Brugspruit | reach6 | 600 1in 50 years | 304 1430.77 | 1432.75 | 0.34 526.9
Brugspruit | reach6 | 600 ;e‘grlog 397 1430.77 | 143355 |03 554.57
Brugspruit | reach6 | 300 1in 50 years | 304 143029 | 143273 | 029 | 459
Brugspruit | reach6 | 300 ;eigrloo 397 143029 | 143354 |027 | 466.99
Brugspruit | reach6 | 166 1in 50 years | 304 1430.05 | 1432.72 | 0.28 407.07
Brugspruit | reach6 | 166 ;eigrloo 397 1430.05 | 143354 |028  |417.76
Brugspruit | reach6 | 156 Culvert
Brugspruit | reach6 | 146 1in 50 years | 304 143005 | 14308 |118 | 381.53
Brugspruit | reach6 | 146 :/elgrloo 397 1430.05 | 1430.91 | 1.31 382.99
Brugspruit | reach6 | 122 1in 50 years | 304 143001 | 14306 | 156 | 363.2
Brugspruit | reaché | 122 ;e'grloo 397 1430.01 | 143069 | 172 | 374.03
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Table C2: Hec-Ras Qutput for the Naauwpoortspruit

. River - Q MinCh | W.S. Vel Top
River Reach | ggo | Profile Total | El Elev | Chnl | Width
(m3/s) | (m) (m) (m/s) | (m)

River1 reach1 ;| 1001 | 1in 50 year 30 1538.09 | 1538.66 | 0.94 115.62
River1 reach1 | 1001 | 1in 100 year | 37 1538.09 | 1538.7 1.03 124.4

River1 reach1 | 882 1in 50 year 30 1537.12 | 1537.58 | 2.08 90.76

River1 reach1 | 882 1in 100 year | 37 1537.12 | 1537.62 | 2.19 98.68

Naauwpoortspruit | reach1 | 3644 | 1in 50 year 90 1545 1545.41 | 0.88 282.27
Naauwpoortspruit | reach1 | 3644 | 1in 100 year | 119 1545 1545.49 | 0.97 291.64
Naauwpoortspruit | reach1 | 3444 | 1in 50 year 90 1544 .1 1544.83 | 1.11 307.62
Naauwpoortspruit | reach1 | 3444 ; 1in 100 year | 119 1544.1 1544.9 1.21 324.39
Naauwpoortspruit 1§ reach1 | 3270 { 1in 50 year 90 1543.32 | 1543.89 | 1.52 199.72
Naauwpoortspruit | reach1 | 3270 | 1in 100 year | 119 1543.32 | 1543.97 | 1.58 229.41
Naauwpoortspruit | reach1 | 3042 | 1in 50 year 90 1542.29 | 1542.71 | 0.89 267.42
Naauwpoortspruit § reach1 | 3042 | 1in 100 year | 119 1542.29 | 1542.77 | 1.01 272.71
Naauwpoortspruit ¢ reach1 | 2841 | 1in 50 year 90 1541.39 | 154161 | 1.13 369.71
Naauwpoortspruit | reach1 : 2841 | 1in 100 year | 119 1541.39 ¢ 1541.66 | 1.21 373.79
Naauwpoortspruit | reach1 | 2649 | 1in 50 year 90 1540.52 | 1540.85 | 0.62 463.87
Naauwpoortspruit | reach1 | 2649 | 1in 100 year | 119 1540.52 | 1540.9 0.7 468.94
Naauwpoortspruit | reach1 | 2452 | 1in 50 year 90 1639.64 | 1539.8 1.28 448.43
Naauwpoortspruit | reach1 | 2452 | 1in 100 year | 119 1539.64 | 1539.84 { 1.36 452.49
Naauwpoortspruit | reacht | 2254 | 1in 50 year 90 1538.75 | 1539.11 | 0.52 507.85
Naauwpoortspruit | reach1 | 2254 | 1in 100 year | 119 1538.75 | 1539.16 | 0.6 514.91
Naauwpoortspruit | reach1 | 2044 | 1in 50 year 90 1537.8 1538.4 1.77 210.65
Naauwpoortspruit | reach1 | 2044 | 1in 100 year | 119 1537.8 1538.53 | 1.64 256.44
Naauwpoortspruit | reach1 | 1848 | 1in 50 year 90 1536.92 | 1537.6 1.08 165.18
Naauwpoortspruit | reacht | 1848 | 1in 100 year | 119 1536.92 | 1537.63 | 1.35 168.11
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. River . Q MinCh | W.S. Vel Top
River Reach | g¢, " | Profile Total | El Elev | Chnl | Width
Naauwpoortspruit | reach1 | 1659 | 1in 50 year 90 15636.07 | 1537.63 | 0.15 547.25
Naauwpoortspruit | reacht | 1659 | 1in 100 year | 119 1636.07 | 1537.68 | 0.19 554.62
Naauwpoortspruit | reach1 | 1465 | 1in 50 year 90 15635.19 | 1537.63 | 0.06 824.8
Naauwpoortspruit | reach1 | 1465 | 1in 100 year | 119 1535.19 | 1537.68 | 0.08 834.13
Naauwpoortspruit | reach2 | 958 1in 50 year 128 1535 1537.63 | 0.09 774.4
Naauwpoortspruit | reach2 | 958 1in 100 year | 166 1535 1537.67 | 0.11 779.64
Naauwpoortspruit | reach2 | 767 1in 50 year 128 1534.99 | 1537.63 { 0.09 781.14
Naauwpoortspruit | reach2 | 767 1in 100 year | 166 1634.99 | 1537.67 | 0.11 786.91
Naauwpoortspruit | reach2 | 596 1in 50 year 128 1534.98 | 15637.63 | 0.08 803.88
Naauwpoortspruit | reach2 | 596 1in 100 year | 166 1534.98 | 1537.67 { 0.1 809.12
Naauwpoortspruit | reach2 | 461 1in 50 year 128 1534.98 | 1537.62 | 0.07 903.26
Naauwpoortspruit | reach2 | 461 1in 100 year | 166 1534.98 | 1537.67 { 0.09 907.32
Naauwpoortspruit 1 reach2 | 450 Culvert
Naauwpoortspruit | reach2 | 441 11in 50 year 128 1534.97 | 1535.46 | 0.4 703.01
Naauwpoortspruit | reach2 | 441 1in 100 year | 166 1534.97 | 1535.52 | 0.46 709.31
Naauwpoortspruit | reach2 | 241 1in 50 year 128 1534.96 | 1535.14 | 0.9 805.09
Naauwpoortspruit | reach2 | 241 1in 100 year | 166 1534.96 | 1535.17 807.7
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DOCUMENT LIMITATIONS

This Document has been provided by Golder Associates Africa Pty Ltd ("Golder”) subject to the following
fimitations:

ii)

v)

vi)

vii)

viii)

This Document has been prepared for the particular purpose outlined in Golder’s proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

The scope and the period of Golder's Services are as described in Golder’s proposal, and aré subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and assessment provided in
this Document. Golder’s opinions are based upon information that existed at the time of the production
of the Document. It is understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and cannot be used to assess
the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws or
regulations.

Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services
and work done by all of its sub-consultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it will
not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action, against
Golder’s affiliated companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on i, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this Document.

GOLDER ASSOCIATES AFRICA (PTY) LTD
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

Executive Summary

Anglo American Thermal Coal (AATC), on behalf of the mines in the Witbank mining area, proposes to expand
the collection of mine affected water, treat this water and distribute it as potable and industrial water to
augment local water supplies. The treated water will be supplied, under commercial terms, to a water
services authority (WSA) and industrial users.

The proposed expansion project will consist of:

Conveyance of an additional 25 Ml/day of mine affected water from existing mine shafts in the Witbank
area to the existing eMalahieni Water Reclamation Plant (EWRP) via existing and new water pipelines;

m  Conveyance of potable water from the EWRP to a bulk storage facility, such as the existing KwaGuga
municipal reservoir and the eMalahleni/Witbank municipal reservoir; and

B Increase in the existing EWRP capacity from 25 Mi/day to 50 M{/day that will aliow for the reclamation
of mine water from other sources, such as the Navigation Section of Landau Colliery

Under certain abnormal conditions in the event that the water users are unable to accept the treated water,
discharge of the treated water to the Naauwpoortspruit, may be required. This report documents the findings
of the component of the surface water specialist study with regard to the discharge of 50 M! of treated water
from the EWRP into the Naauwpoortspruit under abnormal conditions.

Data analysis on the current flows in the Naauwpoortspruit (recorded at B1H019) indicates that the quantity
of water that would be released (a maximum of 50 MI¢/d) is less than the 95" percentile at this site. The
proposed treated water discharge is exceeded 418 out of 7337 times of the daily flow recorded at B1H019
which extends from March 1990 to April 2010. This large volume of water would be considerably more
harmful to the stream shouid the discharge take place in months with relatively high stream flows; or occur
within the periods of heavy rainfall, such as experienced over the last two years.

Water quality data at monitoring site WP 46 on the Naauwpoorspruit was obtained from AATC (Kromdraai). It
is clear from the results that the Naauwpoortspruit is already highly polluted.

The proposed discharge will be routed into the Naauwpoortspruit adjacent to the EWRP site. This stream
flows into the Witbank Dam. The water quality of the treated discharge water, which is assumed to be similar
to the current water quality exiting the EWRP, and the Resource Water Quality Objectives (RWQOQ) as well
as the South African National Standards (SANS) 241 (Ed. 2005) Class | for drinking water, wouid therefore
have a positive impact on the Naauwpoortspruit.

In summary, the main potential impacts of discharge of 50 Mi/d of treated water under abnormal conditions
would be flooding and erosion in terms of the quantity of water being discharged and improved water quality
in the Naauwpoortspruit in terms of quality of water being discharged.

In respect of this the following mitigation is proposed:

A flood protection berm should be built along the EWRP to stop flood water inundating the plant should
a discharge take place when the flow in the Naauwpoortspruit is high or if heavy rainfalls occur soon
after a discharge;

Discharge from the EWRP into the Naauwpoortspruit, should not be directly into the stream, but routed
through a velocity reduction mechanism such as a temporary storage dam. The discharge point must
also have erosion reduction structures such as gabion baskets or rocks;

m A monitoring programme will need to be implemented in relation to the discharge which will include
sampling of the typical water quality parameters as necessary, when discharge takes place;

- Golder
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Discharge would need to follow the operating rules described including:

#  Partial discharge (< 50 M{) into the stream unless the flow downstream at weir B1H019 is less than
1.55m%s; and

= Total flow in the stream, which includes the natural flow and the discharge, should ot exceed 2.16
m?s. This would protect the people, farms and industries downstream from flooding. The weir would
therefore need to be monitored daily to facilitate this rule.
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

1.0  INTRODUCTION

Anglo American Thermal Coal (AATC), on behalf of the mines in the Witbank mining area, proposes to expand
the collection of mine affected water, treat this water and distribute it as potable and industrial water to
augment local water supplies. The treated water will be supplied, under commercial terms, to a water
services authority (WSA) and industrial users.

The proposed expansion project will consist of:

m Conveyance of an additional 25 Ml/day of mine affected water from existing mine shafts in the Witbank
area to the existing eMalahleni Water Reclamation Plant (EWRP) via existing and new water pipelines.
The various pipeline routes in the proposed study area are illustrated in Figure 1;

m  Conveyance of potable water from the EWRP to a bulk storage facility, such as the existing KwaGuga
municipal reservoir and the eMalahleni/Witbank municipal reservoir; and

®  Increase in the existing EWRP capacity from 25 M{/day to 50 M{/day that wili aliow for the reclamation
of mine water from other sources, such as the Navigation Section of Landau Colliery

In order to obtain Environmental Authorisation for the proposed project, AATC is required to conduct an
Environmental Impact Assessment (EIA) in terms of the National Environmental Management Act, 1998

(Act 107 of 1998) (NEMA). Golder Associates Africa (Pty) Ltd (GAA), an independent company, is
conducting the EIA and is compiling the Environmental Management Plan (EMP) to support the EIA
application. As part of the EIA a surface water specialist study is required, a component of which is to assess
the impacts of discharge of treated water from the plant to the Naauwpoortspruit under conditions when the
water users are unable to accept the water.

This report documents the findings of the component of the surface water specialist study with regard to the
discharge of 50 M1 of treated water from the EWRP into the Naauwpoortspruit under abnormal conditions.
The following aspects have been addressed as part of the study:

m Impact of the discharge of 50 M{ of treated water from the EWRP on the hydrology of the
Naauwpoortspruit;

m  Impact of the discharge of 50 M of freated water from the EWRP on the point of discharge into the
Naauwpoortspruit; and

@  Outlining the operating rules which the discharge into the Naauwpoortspruit must follow.
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

2.0 STUDY APPROACH

The approach adopted in the study can be summarised as follows:
m  Site visits were conducted;
m Hydrological data to support the EIA was analysed; and

w  Water quality assessments were performed on the affected river.

3.0 HYDROLOGY
3.1 Flow

The various sites where flow readings are taken by the Department of Water Affairs (DWA) are shown in
Figure 2 and flow readings for B1H019 weir were obtained from the DWA Water Management System
(WMS).

The Mean Annual Runoff (MAR) data for the Naauwpoortspruit was gathered using the Surface Water
Resources of South Africa 1990 reports (WRC,1990) as well as weir data. Data for this quaternary
catchment was used to calculate the runoff for the individual catchment, by area weighting.

The Naauwpoortspruit was assessed in terms of the historical data as well as the anticipated impacts of the
discharge from the EWRP.

3.4.1 Current Naauwpoortspruit flow data

The daily river flows for the Naauwpoortspruit catchment were obtained from the DWA website at a weir
approximately 7 km downstream of the EWRP, weir B1H019. Observed flow data at BTH019 weir extends
from April 1990 to August 2009. The minimum, maximum, 5", 50" and 95" percentiles of the flows at
B1H019 are shown in Tabie 1, as well as flow with proposed discharge included.

Table 1: Current flow records expected flows with discharge included at B1H019 weir

Statistic Flow (m®/s)
Min 0.001
Max 2.354
5th Percentile 0.015
50th Percentile 0.066
95th Percentile 0.647
Discharge (50Mli/day) 0.579
3.1.2 Impact assessment

There is currently no pre-treated mine water being discharged into the Naauwpoortspruit and any discharge
from the EWRP into this river system will only occur in the event that the water users are unable to accept
the treated water. The discharge will be water of potable standard. Table 1 indicates that the flow with the
proposed discharge of 50 M/day is less than the 95" percentile. The proposed treated water discharge is
exceeded 418 out of 7337 times of the daily flow recorded at B1H019 which extends from March 1990 fo
April 2010. This large volume of water would be considerably more harmful to the stream should the
discharge take place in months with relatively high stream flows; or occur within the periods of heavy rainfall,
such as was experienced in the last two years.

October 2010
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

4.0 BASELINE WATER QUALITY

The water quality data was obtained from AATC (Kromdraai). In stream water quality was assessed in terms
of the historical data. The water quality presented in Table 2 is representative of the current river flows in the

Nauuwpoortspruit. The closest water quality monitoring point, in the Naauwpoortspruit, to the proposed
discharge point is WP 46.

This point is located upstream of the N12 on the Naauwpoortspruit. The available data set begins in April
1990 and ends in August 2009 but the data is inconsistent, with periods where monitoring was not
undertaken. The 5", 50" and the 95" percentiles of the data set are presented in Table 2 and compared
against the Resource Water Quality Objectives (RWQO) and SANS 241 standards for drinking water.

Table 2: In-stream water quality data at monitoring point WP46 for the Naauwpoortspruit

- SANS 241
Units gte?rcentile ﬁztri::entile I%Setrrc':entile RWQO Ed.6, 2005.
Class |
pH 6.5-9.0 5-95
EC mS/m 70 <150
TDS mg/t 476 <1000
PAcid - -
MALK | S0y - -
Ca mg/t 150 <150
Mg mg/t 70 <70
Na mg/t 70 <200
K mg/t 50 <50
SO, mg/t 200 <400
Cl mg/L 25 <200
F mg/ 1 <1.0
Fe mg/t 1 <0.2
Mn mg/t 0.50 <0.1
Al mg/t 0.1 0.1 <0.3
N mg/t N 6 <10
Temp C 2.6 22.195 255 - -
S8 mg/t 2.5 29 245 - -

Note: Shaded areas highlight parameters which exceed the RWQOs or SAND 241 standards

it is clear from the results that the Naauwpoortspruit is already highly polluted.

October 2010
Report No. 12485-9939-12

Golder
ssociaies



ESSMENT

B190E 29?9'0"5

Mpamaiengs
Gautetys i

LEGEND

Flow measurement station

Liming Plant

‘(@ Preferred Pump Station

WIP Water Treatment Plant

[W:'IE Existing Brugspruit WP CP

G0 Clean Water Municipal Reservior
Lake; Dam

Pan

i Marsh viei

- Rivers - Perennial

- Rivers - Non perennial

RESQURCESINOTES

REFERENGE
PROUEGTION {020 WG58
PROJECT HO PHASE TASK
12485 k] 402
FROECT | (ROMDRAAI MINE WATER
, RECLAMATION SCHEME EIA
g TIMLE
| FLOW MEASUREMENT
STATIONS
SCALE 120,000 l 2 | REV 1
FIGURE: 3
GIs MM 201010506
CHECK KB 2010105106
REVIEW TC 201010506

nefes
Johanneshurg, South Afiica

Golder
Associates






EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

4.1.1

Water quality impact assessment

The proposed discharge will be routed into the Naauwpoortspruit adjacent to the EWRP site. This stream
flows into the Witbank Dam. The water quality of the treated discharge water, which is assumed to be similar
to the current water quality exiting the EWRP, and the Resource Water Quality Objectives (RWQO) as well
as the South African National Standards (SANS) 241 (Ed. 2005) Class | is shown in Table 3.

Table 3: Final product water qualities from the eMalahleni Water Reclamation Plant

SANS 241 RWQOs

Parameter Units gt:rcentile g(;tt'r(‘:entile I?’setrl::entile gd' 2005)

v ass |
pH 572 7.02 7.38 5-9.5 6.5-9.0
Conductivity (mS/m) 17.71 2015 51.18 150 70
Turbidity NTU 0.45 T -
Alkalinity (mg/l) 8.00 13.00 33.60 - -
Acidity {mgfl CaCOs/l) | 3.53 6.55 11.49 - -
Total Hardness | (mg/l CaCOsft) | 21.67 30.22 96.42 - -
Ca Hardness (mg/l CaCOa/l) | 19.66 27.22 89.51 - -
Mg Hardness (mg/l CaCOs/l) | 1.37 3.77 9.29 - -
Na (mgf) 17.68 20.30 52.48 200 70
Ca (mgfh) 8.56 10.90 35.84 150 150
Mg (mg/t) 0.36 0.82 2.06 70 70
K (mg/h) 3.91 4.56 12.08 50 50
Zn (mg/h) 0.02 0.04 0.26 5 -
Mn (mg/h) 0.01 0.02 0.07 0.1 0.5
Al (mg/l) 0.01 0.02 0.05 0.300 0.1
Fe (mg/l) 0.05 0.05 <0.1 0.200 1
Ba (mg/l) 0.01 0.02 0.07 - -
Sb (mg/h) <0.005 <0.005 <0.005 0.010 -
As (mg/l) <0.01 <0.01 <0.01 0.015 -
Cd (mg/h) <0.003 <0.003 <0.003 0.005 -
Cr (mg/l) <0.01 <0.01 <0.01 0.100 -
Co {mg/l) <0.01 <0.01 <0.01 0.500 -
Cu {mg/l) <0.01 <0.01 0.03 1 -
Pb {mg/l) 0.01 0.01 0.01 0.050 -
Hg (mg/l) <0.01 <0.01 <0.01 0.002 -
Ni (mg/l) 0.01 0.01 0.01 0.150 -
Se (mgf) <0.01 <0.01 <0.01 0.020 -
\% (mgh) <0.01 <0.01 <0.01 0.200 -
Cl {mgft) 11.25 16.00 28 200 25
S04 (mgft) 31.60 44.10 113 400 200
Nhrates & | (man 2.53 3.60 10 6
F (mgh) <0.20 1 1
Ammonia as N | (mg/l) i1 0.02
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EMALAHLEN]I WATER RECLAMATION PLANT: DISCHARGE

IMPACT ASSESSMENT
DS (mg/l) 86.00 120.00 296.40 1000 476
T8S (mg/l) 0.80 2.80 8.96 - -
Phenols (mol) <0.005 <0.005 <0.005 0.010 )

Note: Shaded areas highlight parameters which exceed the SANS (Ed. 2005) Class | Standard or the RWQOs for the

catchment.

The water quality results set out in Table 3 indicate slightly elevated levels of turbidity, iron, and ammonia
when compared against SANS 241 standards for potable water; and nitrate and ammonia when compared
against the RWQOs for the catchment. However, when compared against the current water quality of the
Naauwpoortspruit (Table 2), the water quality of the proposed discharge would considerably improve that of
the Naauwpoortspruit. In terms of water quality therefore, the impacts from the discharge would be positive.

5.0

IMPACT SIGNIFICANCE RATING

The main impacts of discharge of discharge of 50 Ml of treated water would be:

Flooding;

m  Decreased or improved water quality and

m  Erosion.

The impact significance rating table is shown below in Table 4.

Table 4: Impact significance rating - WRP site

. . Occurrence Severity
Activity Potential Impact
Probability | Duration Scale Magnitude | Total SP
Flooding of the EWRP site
Flooding of | may occur should discharge
EWRP site | take place when flow in the 26 (low
by the Naauwpoortspruit is high; or 2 1 2 10 negative)
Naauwpoor | if heavy rainfalls occur soon
tspruit after the discharge,
As described previously
discharge from the EWRP
into the adjacent stream
would have a positive
impact on the water quality,
due to the water quality being
Discharge | considerably better than that
of water of the Naauwpoortspruit. The 0 1 1 1 0
from impact would be the same if (positive)
EWRP there was a leak or spill from
the KwaQuga distribution
pipeline or the
Witbank/eMalahleni
distribution pipeline, as the
water is of a similar quality.
. The impact of discharge on
Discharge | o arodibility of the 44
of water . :
from discharge point as well as 4 1 2 8 (modgrate
EWRP the downstream channel negative)
would be moderate,
October 2010 - Golder
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

.. . Occurrence Severity
Acitivity Potential Impact
Probability | Duration Scale Magnitude | Total SP
particularly if this discharge
were to occur during a time
when large rainfall events
had occurred or were to
occur shortly thereafter.
. . . An impact which could influence the decision about whether or
8P »75 Is?d;ﬁg(t;i?égh environmental not to proceed with the project regardless of any possible
9 mitigation.
. An impact or benefit which is sufficiently important to require
SP30-75 lenn(i;ﬁ?)fnig?aﬁzliﬂa:ﬁﬁcance management and which could have an influence on the decision
g unless it is mitigated.
SP <30 Indicates low environmental Impacts with little real effect and which should not have an

significance ©

influence on or require modification of the project design.

6.0 OPERATING RULES

The full rundown of the operating rules used in conjunction with the gauge plate reading and the associated
discharge at the weir along the Naauwpoortspruit (B1H019) are shown in Table 5. Table 5 relates the
various discharges in the stream to the allowed discharges from the EWRP in m®s as well as ML. The
relationship between the gauge plate reading and the associated discharge at the weir along the
Naauwpoortspruit (B1H019) is shown in the rating curve in Figure 3.

Table 5: Operating rules for the emergency discharge releases from the EWRP, gauge plate readings
and their associated discharges for the Naauwpoortspruit at weir B1H019

dG::t?\e(r?nl)a te Discharge (m?s) ﬁils{:t):vt\\l:gge (m¥s) | Total flow (m’ls) ﬁi"s(::‘:\l:gge (Me)
0 0.000 0.579 0.579 50
0.05 0.066 0.579 0.645 50
0.1 0.189 0.579 0.768 50
0.15 0.349 0.579 0.928 50
0.2 0.539 0.579 1.118 50
0.25 0.757 0.579 1.336 50
0.3 0.999 0.579 1.578 50
0.35 1.260 0.579 1.839 50
0.4 1.550 0.579 2.129 50
0.41 1.610 0.521 2.131 45
0.42 1.670 0.463 2.133 40
0.43 1.730 0.405 2.135 35
October 2010 Golder
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE

S::&e(mf te Discharge (m®/s) ‘::L%Vg:?g e (ms) Total flow (m®/s) Qi"s(::vr\::gg e (Me)
0.44 1.790 0.347 2.137 30

0.45 1.850 0.289 2.139 25

0.46 1.920 0.231 2.151 20

0.47 1.970 0.174 2.144 15

0.48 2.030 0.116 2.146 10

0.49 2.080 0.058 2.138 5

0.5 2.130 0.000 2.130 0

0.55 2.340 0.000 2.340 0

. Rating Curve for BLH019 Weir along the Naauwpoortspruit
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Figure 3: Rating curve for the Naauwpoortspruit at weir B1H019
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EMALAHLENI WATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

6.1 Mitigation
The following mitigation is proposed:

m A flood protection berm should be built along the EWRP to stop flood water inundating the plant should
a discharge take place when the flow in the Naauwpoortspruit is high or if heavy rainfalls occur soon
after a discharge;

w Discharge from the EWRP into the Naauwpoortspruit, should not be directly into the stream, but routed
through a velocity reduction mechanism such as a temporary storage dam. The discharge point must
also have erosion reduction structures such as gabion baskets or rocks;

@ A monitoring programme will need to be implemented in relation to the discharge. This will include
sampling of the typical water quality parameters as necessary, when discharge takes place;

m Discharge would need to follow the operating rules described above including:

#  EWRP should not be allowed to make the full discharge of 50 M{ into the stream unless the flow
downstream at weir B1H019 is less than 1.55 m¥/s;

#  The total flow in the stream, which includes the natural flow and the discharge, should not exceed
2.16 m¥s. This would protect the people, farms and industries downstream from flooding. The weir
would therefore need to be monitored daily to facilitate this rule.

7.0 CONCLUSIONS

In conclusion, the most important possible impacts of discharge of 50 M{/d of treated water under unusual
conditions would be flooding and erosion in terms of the quantity of water being discharged and enhanced
water quality in the Naauwpoortspruit in terms of quality of water being discharged.

In respect of this the subsequent mitigation is proposed:

w A flood protection berm should be built beside the EWRP to prevent flood water inundating the plant
should a discharge take place when the flow in the Naauwpoortspruit is high or if heavy rainfalls take
place shortly after a discharge;

m Discharge from the EWRP into the Naauwpoortspruit, should not be directly into the stream, but routed
through a velocity reduction system such as a temporary storage dam. The discharge point should also
have erosion reduction structures such as gabion baskets or rocks;

@ A monitoring programme should to be implemented in relation to the discharge which will incorporate
sampling of the typical water quality parameters as necessary, when discharge takes place;

m  Discharge would have to follow the operating rules expressed including:

#  Partial discharge (< 50 M{) into the stream except when the flow downstream at weir B1HO19 is less
than 1.55 m%s; and

w  Total flow in the stream, which consists of the natural flow and the discharge, should not exceed
2.16 m¥s. This would protect the people, farms and industries downstream from flooding. The weir
would thus need to be monitored daily to facilitate this rule.
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EMALAHLENIWATER RECLAMATION PLANT: DISCHARGE
IMPACT ASSESSMENT

DOCUMENT LIMITATIONS

This Document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following
limitations:

i) This Document has been prepared for the particular purpose outlined in Golder's proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

iiy  The scope and the period of Golder's Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by Golder in regards fo it.

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in
this Document. Golder’s opinions are based upon information that existed at the time of the production
of the Document. It is understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and cannot be used to assess
the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws or
regulations.

v) Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

vi) Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services
and work done by all of its sub-consultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Goider’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it will
not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action, against
Golder’s affiliated companies, and their employees, officers and directors.

viii) This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this Document.

GOLDER ASSOCIATES AFRICA (PTY) LTD
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You mentioned the suburb of Jacaroo Park in
your presentation. We have learnt that water
quality is of great concern in this area. They

seem fo receive water from the current water
reclamation plant. Can you comment on this?

Mr Philix Mnisi

Transnet

23 August 2010

Public meeting,
Del Amor,
Witbank

The water quality from the existing water
reclamation plant is better than the
general accepted standard. Over the three
years of operation, Anglo has produced
better quality than required in the SANS
guidelines for class 1 water. Anglo cannot
comment on the water quality from the
municipality’s system. The freated mine
water that is delivered intc the municipal
water supply is mixed with other sources
of municipal water.

Unfortunately, there are a number of other
older (defunct) mines that are not part of
the mine water reclamation scheme, and
may be causing water quality issues in the
area. Anglo American Thermal Coal has
conducted engineering assessments {0
incorporate mine water from these defunct
mines into the scheme, but the properties
do not belong to Anglo. Anglo American
Thermal Coal will continue to engage with
the Department of Mineral Resources
regarding this issue.

Historically, water quality in the Witbank area
has been poor. | would like to know whether the
addition of the treated mine water has
contributed to the deterioration of water quality in
the area?

Mr Philix Minisi

Transnet

23 August 2010

Public mesting,
Del Amor,
Witbank

No comment can be made on the water
quality in the municipal (distribution)
system. Water quality records for the
water reclamation plant indicate that the
freated water distributed to the
municipality is of very high quality.

Project: 12485-eMalahieni Mine Water Reclamation Expansion Project
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Could it be clarified where the water gets
contaminated, is it before it is mixed with the
municipal water or between the municipality and
the consumer?

Mr Roark Rawheath

Samancor Chrome

23 August 2010

Public meeting,
Del Amor,
Witbank

The water from the reclamation plant only
makes up 20 % of the total municipal
water reserve. Water quality records for
the water reclamation plant show that the
treated water distributed to the
municipality is of very high quality. If water
contamination is taking place between the
municipality and the consumer, this should
be taken up with the municipality.

The municipality supplies 80 % of drinking water
to the public, and the water reclamation plant
supplies 20% of the water. Reservoir B is pivotal
to the municipality because they can distribute to
the other reservoirs.

Mr Eric Parker

Town Planner,
Emalahleni

23 August 2010

Public meeting,
Del Amor,
Witbank

For years the municipality has been
struggling with its own water treatment
plant and also with water quality from the
dams feeding into the system. A lot of
hidden dirt is present in the water and this
affects the taste and colour of the water.
Fortunately, pathogens in the water have
not affected animals drinking from the
dams. The municipality has upgraded the
treatment plant a number of times in the
past couple of years, but are struggling to
keep up with the demand for water, and
the treatment plant is running over
capacity. This is anocther reason why the
municipality is very happy to get good
quality water supply from the water
reclamation scheme.

Project: 12485-eMalahleni Mine Water Reclamation Expansion Project
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I EXECUTIVE SUMMARY

The eMalaleni Mine Water Reclamation Expansion Project (EMWREP) aims to supply
additional potable water to the Witbank Municipality in order to provide in the constant
growing water demand of the Witbank Municipal area. Low quality mine water will be
collected at various mining areas such as Kromdraai, Exelcior, Middelburg Steam,
Station and Navigation collieries and conveyed via a collection pipeline network to the
existing water treatment plant at Navigation Colliery. Treated water will be conveyed via
a new distribution pipeline to the KwaGugqa reservoir and via an existing pipeline to the
Witbank reservoir.

The report describes the soil types, the land capability and land uses along the
proposed routes. The approach is to describe the soils along the collection and
distribution pipeline routes separately. However, the proposed route south of the N4
towards the water treatment plant accommodates both the collection and distribution
pipeline which will be buried in the same trench. The main impact on soils will thus be a
single trench for both the collection and distribution pipeline. The soils were therefore
described as 3 sections according to the pipeline type as follows:

e Soils along the proposed collection pipeline route, Figure 3 (Kromdraai colliery to
the N4 — 48657 m).

e Soils along the mutual collection and distribution pipeline route, Figure 4 (N4 to the
water treatment plant — 10580 m).

e Soils along the distribution route, Figure 5 (along the northern side of the N4 to the
Kwaguqa reservoir — 5904 m).

The aim is further to describe the soils along the proposed route refinements (3
sections) of the collection and distribution pipeline separately. However, the second
proposed route refinement south of the N4 towards the water treatment plant
accommodates both the collection and distribution pipeline. The soils along the 3 route
refinements sections were therefore divided as follows.

e Refinements along the collection pipeline route, Figure 6 (north of the N4 — 2694 m).

¢ Refinements along mutual collection and distribution pipeline route, Figure 6 (South
of N4 to the east 1614 m).

¢ Refinements along distribution pipeline route, Figure 6 (south of N4 to the west —
6265 m).

The field survey was conducted during January 2010. Soils along the proposed pipeline

routes were assessed by means of hand auger observations at intervals varying
between 150 to 600 meters.

Collection pipeline route

Soil and land capability

Well to moderately drained, sandy loam soils of the Hutton, Clovelly and Avalon forms
classified as arable land capability and moderate to high agricultural potential comprises
approximately 51% of the route.

Grey, leached, sandy soil of the fernwood, Longlands and Katspruit forms classified as
wetland with low agricultural potential comprises approximately 6% of the route.

Disturbed areas such as currently mined land, excavated areas, eroded areas,



rehabilitated areas and semi-permanent infrastructure such as rail and road
intersections dominated by the Witbank soil form comprises approximately 43% of the
route.

Land use

Approximately 50% of the route occurs within mine property where no specific utilization
takes place and the land use was described as “Vacant — mine property”. Approximately
40% of the route is infrequently grazed by local farmers and the land use was described
as “Vacant — Informal grazing”. The remainder of the route consists of small land uses
such as roads, rail road, a dam, residential and road edges efc.

Mutual collection and distribution pipeline route
Soil and land capability

Well to moderately drained, sandy loam soils of the Clovelly and Avalon forms classified
as arable land capability and moderate to high agricultural potential comprises
approximately 63 % of the route.

Grey, leached, sandy soil of the Longlands form classified as wetland with low
agricultural potential comprises approximately 19% of the route.

Disturbed areas such as excavated areas, diggings, trenches, eroded areas and semi-
permanent infrastructure such as rail and road intersections dominated by the Witbank
soil form comprises approximately 18% of the route.

l.and use

Approximately 40% of the route occurs within mine property where no specific utilization
takes place and the land use was described as “Vacant — mine property”. Approximately
30% of the route is infrequently grazed by local farmers and the land use was described
as “Vacant —~ Informal grazing” and approximately 20% of the route runs on the
boundary between a maize field and tree plantation. The remainder of the route consists
of small land uses such as roads, rail road, mining infrastructure etc.

Distribution pipeline route

Soil and land capability

Well to moderately drained, sandy loam soils of the Hutton and Clovelly forms classified
as arable land capability and moderate to high agricultural potential comprises

approximately 77% of the route.

Grey, leached, sandy soil of the Longlands form classified as wetland with low
agricultural potential comprises approximately 13% of the route.

Disturbed areas such as excavated areas, trenches, eroded areas and semi-permanent
infrastructure such as rail and road intersections dominated by the Witbank soil form
comprises approximately 10% of the route.

l.and use

Approximately 55% of the route occurs between the N4 highway and a residential area



and practically no reasonable land use are possible and the land use was described as
“Vacant — residential/road edge”. Approximately 40% of the route is infrequently grazed
by local farmers and the land use was described as “Vacant — Informal grazing”. The
remainder of the route consists of small land uses such as roads, rail road etc.

General conclusion

In general the impact by buried pipelines on soil, land capability, land use is fairly low.
Pipelines occupy small areas of land and the impact is of short term nature and can be
fairly well mitigated. Almost all current land uses can continue after the trenches are
closed.

The project will have a massive positive impact on the environment in terms of soil and
water resources. Extremely severe soil and water pollution by decanting low quality
mine water was observed during the field assessment. By lowering the underground
mine water levels, decanting will decrease land less soil and surface water recourses
will be contaminated.

Considering the low impact on soils, land capability and land use as well as the massive
positive impact on the environment in terms of soil and water resources and subsequent
impacts on fauna and flora the project should definitely continue.

Collection points and associated pipelines that will have a direct impact on the current
decanting just north of eMalahleni should be constructed first.



1. INTRODUCTION

11  Project background

Anglo American Thermal Coal is undertaking a feasibility study to collect mine affected
water at several mines in the Witbank area to be treated to potable standards at an
existing water treatment plant. The project refer to as the eMalaleni Mine Water
Reclamation Expansion Project (EMWREP) aims to supply additional potable water to
the Witbank Municipality in order to provide in the constant growing water demand of
the Witbank Municipal area.

The water collection points, the collection and distribution pipeline network, the water
treatment plant and water reservoirs encompass the larger EMWREP area. The project
area is situated to the west of Witbank and stretches from Kromdraai opencast
approximately 15 km north of the N4 highway to the eMalahleni Water Treatment Plant
at Navigation Colliery approximately 7 km south of the N4 highway (Figure 1).

" Hrsmlnal 38y
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The proposed project consists of the following.

e  The conveyance of mine affected water from various collection points at Kromdraai,
Exelcior, Middelburg Steam and Station collieries to the water treatment plant at
Navigation Colliery via new water collection pipelines.

e The expansion of the existing eMalahleni Water Treatment Plant at Navigation
colliery where mine affected water will be treated to potable standards. The
expansion is covered by the plant’s existing EIA. The expansions will double the
current capacity of the plant.

e The conveyance of potable water from the eMalahleni Water Treatment Plant via a
new distribution pipeline to the KwaGuga Reservoir and via an existing pipeline to
the Witbank Reservoir.

e The disposal of waste generated during the water treatment process onto existing
disposal facilities at Navigation Colliery.

1.2  Study aims and objectives

The study provides input to the EIA as required in terms of the Minerals and Petroleum
Resources Development Act (2002).The Act requires that pollution and/or degradation
of the environment is to be avoided, or where either aspect cannot be avoided, is to be
minimized and remedied. Further objectives are:

To address issues that have been raised during the Scoping Phase;

Address alternatives to the proposed activity in a comparative manner;

Address all identified impacts and determine the significance of each impact; and
Formulate mitigation measures.

2. STUDY APPROACH

The key component (Figure 2) associated with the proposed EMWREP that could have
an effect on soil, land capability and land use is the pipeline that needs to be buried.
The trenches to be will be the main unavoidable impact unless the pipeline will be
constructed above ground.

The aim is to describe the soils along the collection and distribution pipeline routes
separately. However, the proposed route south of the N4 towards the water treatment
plant accommodates both the collection and distribution pipeline which will be buried in
the same trench. The main impact on soils will thus be a single trench for both the
collection and distribution pipeline. The soils were therefore described as 3 sections
according to the pipeline type as follows:

e Soils along the proposed collection pipeline route, Figure 3 (Kromdraai colliery to
the N4 — 48657 m).

e Soils along the mutual collection and distribution pipeline route, Figure 4 (N4 to the
water treatment plant — 10580 m).

e Soils along the distribution route, Figure 5 (along the northern side of the N4 to the
Kwaguqa reservoir — 5904 m).

The aim is further to describe the soils along the proposed route refinements (3
sections) of the collection and distribution pipeline separately. However, the second
proposed route refinement south of the N4 towards the water treatment plant
accommodates both the collection and distribution pipeline. The soils along the 3 route
refinements sections were therefore divided as follows.
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e Refinements along the collection pipeline route, Figure 6 (north of the N4 — 2694 m).

e Refinements along mutual collection and distribution pipeline route, Figure 6 (South

3552000

~ZEE60

of N4 to the east 1614 m).
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3. METHODOLOGY

3.4  Field preparation

In order to do accurate surveying all available data was processed with the aid of
advanced Geographic Information System (GIS) software (ArcGIS 9.3.1). The shapefile
containing the geographic location of the proposed pipeline route was superimposed on
a Google Earth image as well as 1:50 000 scale topographic data. Observation points
were generated at 150 m intervals along the proposed route. The coordinates of the
observation points were calculated and loaded on a Geographic Positioning System
(GPS) to accurately locate the position of the pipeline in the field. Large scale field maps
(1:7000 scale) showing the proposed pipeline route and observation points on both
aerial and topographic background data were printed.

3.2 Soil classification

The field survey was conducted during January 2010. Soils along the proposed pipeline
routes were assessed at intervals varying between 150 to 600 meters.

The soils were investigated by making observations with the use of a bucket type
auger to a maximum depth of 1500 mm or to the depth of refusal. At each
observation point the South African Taxonomic Soil Classification System (Soil
Classification Working Group, 2nd edition 1991) was used to describe and classify
the soil. The classification system categories soil types in an upper soil Form level
which are subdivided in a number of lower Family levels. Each soil Form (higher
level) is defined by a unique vertical sequence of soil horizons with specific defined
properties. The soil Families (lower level) are a subdivision of the soil Form (higher
level) differentiated on the basis of specific characteristics.

In this way, standardised soil identification and communication is allowed by use of soll
Form names and family numbers or names e.g. Hutton 2100 or Hutton Hayfield. The
soil Form and soil Family together are refer to as soil types in this report. At each auger
observation point the following procedure was followed to note soil properties and
classify soils accordingly:

i) Identify applicable diagnostic horizons by noting the physical properties such as:

Effective depth (depth of soil suitable for root development);
Colour (in accordance with Munseli colour chart);

Texture (refers to the particle size distribution);

Structure (aggregation of soil particles into structural units);
Mottling (alterations due to continued exposure to wetness);
Concretions (cohesion of minerals into hard fragments) and
L.eaching (removal of soluble constituents by percolating water).

® @€ & @ @ 8 @

ii) Determine according to above properties the appropriate soil Form and soil Family

The soil Form are indicted by the name and the Family by its appropriate number e.g.
Hutton 2100. The soil Form and Family were then symbolized e.g. Hu and referred to as
soil type Hu. The soil Form and Family were often further categorized based on
effective soil depth and a numerical number was add to the symbol e.g. Hul. For
example where the Hutton 2100 soil Form and Family occurs at an effective depth of
900-1200 mm it was symbolized and referred to as soil type Hu1 and where this soil
Form and Family occurs at an effective depth of 600-900 mm it was symbolized and
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referred to as soil type Hu2 (see Soil l.egend, Table 4).

3.3  Soil sampling and analyses

No soil sampling was done.

3.4 Land capability and agricultural potential classification

The land capability and agricultural potential of soils was solely based on soil physical
properties and other local influences such as close to urban or industrial areas or
narrow strips between road and residential area which could made agricultural activities
impractical was excluded. This implies that the agricultural potential of a specific section
could be classified as high according to soil properties although cultivation of the area
could be impractical due to local influences.

Land capability was assessed according to the definitions of the Chamber of Mines of
South Africa and Coaltech Research Association (Guidelines for the Rehabilitation of
Mined land. 2007, Johannesburg). Soils types were classified accordingly into 4
categories namely arable, grazing, wetland and wilderness.

The practical field procedure for the identification and delineation of wetlands and
riparian areas (Department of Water Affair and Forestry, 2005) were used as guideline
to delineate wetland zones. Wetland zones namely temporary, seasonal and permanent
was delineated based on soils Form, soil wetness, terrain unit and vegetation indicators.

The agricultural potential of soils was based on soil properties noted during auger
observations namely effective soil depth, texture, soil wetness and disturbances.

Well-drained soils with an effective depth less than 600 mm were classified as low
agricultural potential, 600-900 mm moderate and deeper than 900 mm high agricultural
potential. All mined and disturbed areas were classified as low agricultural potential.
Rehabilitated soils with a topsoil depth less than 600 mm on top the spoil material were
classified as low potential and deeper than 600 mm as moderate potential. Leached,
grey soils showing evidence of periodic or permanent percolating water tables were
classified as low agricultural potential.

3.5 Land use mapping

The localities and extents of land use practices were surveyed during the time of the soil
assessment as shown on the land use map Figures 9 and 10.

3.6 Map compilations

Maps were compiled on aerial photo background. The maps were generated in a
projected coordinate system using the longitude of origin (LO) coordinate system based
on the 29° East meridian, WGS 1984 spheroid and Hartebeesthoek 1994 Datum.

The soil, land capability and land use data is shown on 8 maps, Figures 3-10.
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3.7 Impact Assessment

This assessment evaluates the effects of the proposed project on the soil
environment. Each potential impact was assessed according to the following criteria:

®  Magnitude is a measure of the degree of change in a measurement or analysis
which is classified as minor/negligible, low, moderate, high or very high.

u  8Scale/Geographic extent refers to the area that could be affected by the impact
and is classified as none, site only, local, regional, national, or international.

Duration refers to the length of time over which an environmental impact may
occur: i.e. Immediate (less than 1 year), short-term (0 to 7 years), medium term (8 to
15 years), long-term (greater than 15 years with impact ceasing after closure of the
project) or permanent.

#  Probability of occurrence is a description of the probability of the impact
actually occurring as improbable (less than 5 % chance), low probability (5 % to 40 %
chance), medium probability (40 % to 60 % chance), highly probable (most likely, 60
% to 90 % chance) or definite (impact will definitely occur).

Direction of an impact may be positive, neutral or negative with respect to the
particular impact.

& Reversibility is an indicator of the potential for recovery of the endpoint from the
impact.

®  Frequency describes how often the impact may occur within a given time period
and is classified as low, medium or high frequency. Seasonal considerations should
be discussed where these are important in the evaluation of the impact.

The significance of the identified impacts was determined using the approach outlined
below. This incorporates two aspects for assessing the potential significance of impacts
(terminology from the Department of Environmental Affairs and Tourism Guideline
document on EIA Regulations, April 1298), namely occurrence and severity, which are
further sub-divided as follows:

Table 1: Significance assessment

Occurrence Severity
Probability of | Duration of | Magnitude (severity) | Scale / extent of
occurrence occurrence of impact impact

To assess each of these factors for each impact, the following four ranking scales are
used:

Table 2: Impact ranking

Probability Duration

5 - Definite/don’t know (100% change) 5 - Permanent

4 - Highly probable (60-90% change) 4 - Long-term (> 15 years)

3 - Medium probability (40-60% change) | 3 - Medium-term (8-15 years)

2 - Low probability (5-40% change) 2 - Short-term (0-7 years) (impact ceases
after the operational life of the activity)
1 — Improbable (< 5% change) 1 — Immediate

0 - None
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SCALE MAGNITUDE

5 - International 10 - Very high/don’t know
4 - National 8 - High

3 - Regional 6 - Moderate

2 - Local 4 - Low

1 - Site only 2 - Minor

0 - None

Once these factors are ranked for each impact, the significance of the two aspects,
occurrence and severity, is assessed using the following formula:

SP (significance points) = (probability + duration + scale) x magnitude

The maximum value is 150 significance points (SP). The impact significance was then
rated as follows:

Table 3: Significance evaluation

S'g;gi'ﬁfsnce Slg'g;ftl;a;ce Decision making
Indicates high | An impact which could influence the decision about
SP>75 environmental | whether or not to proceed with the project regardless
significance of any possible mitigation.
Indicates An impact or benefit which is sufficiently important to
SP30_75 moderate require management and which could have an
environmental | influence on the decision unless it is mitigated.
significance
Indicates low | Impacts with little real effect and which should not
SP <30 environmental | have an influence on or require modification of the
significance project design.
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4. SURVEY RESULTS
4.1  Soil

The soit Form and Family classified at each observation point was symbolized and
manually grouped into sections displaying similar soil properties and shown as soil
types on the soil maps Figures 3-6.

4.1.1 Soils along the collection pipeline route

The dominant soil types along the collection pipeline route are shown in Figure 3 and
the soil properties are summarised in the soils legend, Table 4 in terms of the dominant
and subdominant soil forms and families, average effective soil depth, a broad
description of the dominant soil form, the agricultural potential, the land capability, the
length of the section, the number of sections and the percentage comprised by each
section.

The soils are broadly discussed in 4 categories namely well-drained soils, disturbed
soils, imperfectly to poorly-drained soils and soils at the footprint of semi-permanent
infrastructure.

4111 Well-drained soils

Well-drained soils with little or no disturbance were dominated by red and yellow-brown
loamy sand to sandy loam soils. The dominant soil types were symbolized as Hu1, Cv1,
Cv2, Cv3 and Av1.

Soil type Hu1 is dominated by the Hutton 2100 soil Form and Family and consists of
deep, red, sandy loam arable soils with high agricultural potential comprising 10.65% or
5178m of the route (9 sections).

Soil types Cv1, Cv2 and Cv3 is dominated by the Clovelly 2100 and 1100 soil Form and
Families and consists of shallow to deep, yellow-brown, loamy sand to sandy loam soils
differentiated based on effective soil depth. Soil types Cv1 consists of deep arable soils
with moderate to high agricultural potential comprising 18.47% or 8986 m of the route (8
sections). Soil types Cv2 consists of moderately deep arable soils with moderate
agricultural potential comprising 17.85% or 8687 m of the route (13 sections). Soil types
Cv3 consists of shallow soils rated as grazing potential comprising 3.437% or 1671 m of
the route (3 sections).

Soil type Av1 is dominated by the Avalon 1100 soil Form and Family and consists of
moderately deep, yellow-brown loamy sand to sandy loam arable soils with moderate
agricultural potential comprising 0.85% or 4148m of the route (1 section).

411.2 Disturbed soils

Disturbed soils were described in 3 broad categories based on type of disturbances and
symbolised as Wb-R, ML. and Dist.

Soil type Wb-R consists of rehabilitated land which was previously mined by opencast
methods. The spoil material (waste rock and discard material) were levelled, covered
with stored topsoil and seeded with a grass mixture. Soil type Wb-R is dominated by the
Witbank 1000 soil Form and Family and consists of shallow to moderately deep, yellow-
brown and red, loamy sand soils underlain by coaliferous material. The post-mining land
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capability of these soils were predominantly classified as grazing with moderate to low
agricultural potential and comprises 8.81% or 4290 m of the route (6 sections).

Soil type ML consists of currently mined areas (no topsoil) or areas mainly disturbed by
mining related activities which could be rehabilitated to some extent. Some areas are
still occupied by mining infrastructure such as roads, loading zones etc. These sections
are dominated by the Witbank 1000 soil Form and Family and consist of shallow,
disturbed, yellow-brown, loamy sand soils of which the current land capability was
classified as wilderness with low agricultural potential comprising 15.07% or 7337 m of
the route (10 sections). Sporadic occurrences of undisturbed soils do occur (soil types
Cv and Hu).

Soil type Dist consists of areas mainly disturbed by various smaller, non-mining related
activities although some could be mined areas. In these sections the natural soil horizon
sequences of the A- and B-horizons are disturbed although the topsoil are mostly not
completely removed such as diggings, eroded areas, footprints of demolished
infrastructure and partly excavated areas. These sections are dominated by the Witbank
1000 soil Form and Family and consist of shallow, disturbed, yellow-brown, loamy sand
soils of which the current land capability was classified as wilderness with low
agricultural potential comprising 18.41% or 8959 m of the route (19 sections). Sporadic
occurrences of undisturbed soils do occur (soil types Cv and Hu).

41.1.3 Imperfectly and poorly-drained soils (Hydromorphic soils)

Imperfectly drained soils were dominated by grey, leached, sandy soils symbolized as
soil types Fw and Lo.

Soil type Fw is dominated by the Fernwood 1110 soil Form and Family and consists of
deep, grey, sandy soils underlain by weathered rock. The grey colour is evidence of
removal of soluble constituents and minerals by percolating groundwater. The land
capability was classified as temporary wetland with low agricultural potential comprising
2.67% or 1304m of the route (4 sections).

Soil type Lo is dominated by the Longlands 1000 soil Form and Family and consists of
shallow, grey, sandy soils underlain by soft plinthite. The grey colour is evidence of
removal of soluble constituents and minerals by percolating groundwater and the
plinthic horizon is the result of periodic fluctuating water tables. The land capability was
classified as seasonal wetland with low agricultural potential comprising 2.44% or 1189
m of the route (4 sections).

Poorly-drained soils are dominated by the grey saturated soils underlain by clay
symbolized as soil type Ka.

Soil type Ka is dominated by the Katspruit 1000 soil Form and Family and consists of
shallow, grey, clay loam soils underlain by gleyed clay. The grey, gleyed clay layer is
evidence of long term to permanent saturated soil conditions. The land capability was
classified as permanent wetland with low agricultural potential comprising 0.24% or 118
m of the route (1 section).

4114 Soils at the footprint of semi-permanent infrastructure

Soils at the footprint of semi-permanent infrastructure such as roads, rail roads and
dams were not assessed. Soils underneath such structures had already been impacted
on and could have been removed or partly removed and covered with gravel and tar
layers. Roads, rail roads and dams were symbolized as Road, Rail and Water
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respectively. Road crossings comprise 0.15% or 77 m of the route (3 sections). Rail
road crossings comprise 0.06% or 31 m of the route (1 section) and water 0.24% or 118
m (1section).



Table 4: Soil legend — Collection pipeline route

. Dominant Subdominant . . . Section
Soil Type k : Effective : o . : Land Agricultural | Section Percentage of|
Code aSn%ﬂFZt:;rir& SorlFFa?:;rirl; and Depth (mm) Summarized Description of Dominant Soil Form Capability Potential Count Le(?r?)th total length
; Deep, reddish brown, well-drained, sandy loam sails, .
Hu1l Hutton 2100  [Clovelly 1100 1200-1600 | "0 by weathered or hard rock. Arable  |High 9 5184 10.654
Avalon 1100, Deep, yellow brown, well-drained, sandy loam soils Moderate to
Cvi Clovelly 2100 §f§§§§ ; g go, 900-1500 | 0 oin by weathered or hard rock Arable high 8 8986 18470
Avalon 1100 ;
’ Moderately deep, yellow brown, well-drained, sandy
Cv2 Clovelly 1100 Sﬁ?ﬁfif 01 é)o, 600-900 |, soils. undertain by weathered or hard rock. Arable |Moderate 13 8687 17.853
Clovelly 1100, Shallow, yellow brown, well-drained, sandy loam soils, .
] 1 o
Cv3 lovelly 1100 Hutton 1100 800-600 underlain by weathered or hard rock. Grazing  [Low 3 1671 3434
Clovelly 1100 Moderately deep, moderately drained, yellow brown,
Avi Avalon 1100 G!encoye 1100 800-1200 lloamy sand to sandy loam soils underlain by soft Arable |Moderate 1 414 0.850
piinthite.
Rehabilitated land; Shallow to moderately deep, mainiy Moderate to
Wh-R  |\wibank 1000 | 300-800 lyellow brown and red, loamy sand soils underlain by Grazing | = 6 4250 8.817
coalliferous spoil material.
Clovelly 1100 Areas where soils are disturbed mainly by non-mining
. . : related activities such as loading zones, trenches, .
Dist  |witbank 1000 23:12?1 11 1 gg 0-600 diggings, partly excavated areas, eroded areas and Wilderness |Low 19 8959 18.413
ootprints of demolis infrastructure.
footpri f demolished infl it
Mined land with no topsoil or areas where topsoil are
ML Witbank 1000 I 0-800  |disturbed mainly by mining activities and could be Wilderness |Low 10 7337 15.079
rehabilitated to some extent (levelled only).
Fernwood g Seepage zone on lower midsiope - Moderately deep to| Temporary
Fw 1110 Longlands 1000 | 660-1300 deep, imperfectly drianed, grey, leached soils. wetland Low 4 1304 2.679
Fernwood 1110
Longlands ’ Seepage zone on lower footsiope - Moderately deep, Seasonal
Lo 1000 %iiﬁi?;; 000, 400-800 grey, leached soils underlain by soft plinthite wetland Low 4 1189 2442
. Kroonstad 1000, Saturated zones in valiey bottom - Shallow, grey soils | Permanent
Ka Katspruit 1000 Longlands 1000 200-400 underlain by gleyed clay. wetland Low 2 411 0.844
: _ R Rail road crossings - areas occupied by gravel and .
Rail ] stone layers - soils not assessed Wilderness {Low to none 1 31 0.064
Road - - 0 g‘;ifsC_“S’zﬁ'sngzt'af::sssggcup'ed bygravel andfar | \yigemess JLow to none 3 77 0.158
Dams - areas occupied by surface water - sails not Permanent
Water - - 0 assessed wetlang |-ow tonone 1 118 0.243
Total] 84 486587 100.0
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Figure 3: Soils along the proposed collection pipeline route
{Excludes the mutual route section where the collection and distribution pipeline runs together)
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4.1.2 Soils along the proposed mutual collection and distribution pipeline route

The dominant soil types along the mutuai collection and distribution pipeline route are shown in
Figure 4 and the soil properties are summarised in the soils legend, Table 5 in terms of the
dominant and subdominant soil forms and families, average effective soil depth, a broad
description of the dominant soil form, the agricultural potential, the land capability, the length of
the section, the number of sections and the percentage comprised by each section.
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Figure 4: Soils along the proposed mutual collection and distribution pipeline route




Table 5: Soil legend - Mutual collection and distribution pipeline route

. Dominant Subdominant " . . Section
Soil Type : . Effective S o . . Land Agricultural | Section Percentage of]
Soil Form .| Soil Form and g 1 Summarized Description of Dominant Soil Form i i Length
Code and Family Family Depth (mm) Capability Potential Count (m) total length
Cvi  Iciovelly 2100 é\i/:rilc():ré; 113%0 900-1500 |286P, yellow brown, weil-drained, sandy loam soils, Arable [ Moderate to 1 2203 21.669
Hution 2100 ’ underiain by weathered or hard rock. high :
Avalon 1100 :
; Moderately deep, yellow brown, well-drained, sandy
Cv2 Clovelly 1100 Sfféffif 01 é;o, 600-900 o soils. underiain by weathered or hard rock, Arable  [Moderate 3 1083 10.232
Cloveily 1100 Moderately deep, moderately drained, yeliow brown,
Av1 Avalon 1100 Glenco)t/e 1100 600-1200 |ioamy sand to sandy loam soils underlain by soft Arable |Moderate 4 3295 31.141
plinthite.
Clovelly 1100 Areas where soils are disturbed mainly by non-mining
s . ’ related activities such as loading zones, trenches, ;
Dist Witbank 1000 :1\;1:(!22 11 11 %% 0-600 diggings, partly excavated areas, eroded areas and Wilderness |Low 3 1360 12.851
footprints of demolished infrastructure.
Fernwood 1110, Moderately deep to deep , imperfectly drained yellow Temporar
AvZ Avalon 1100  [Glencoe 1100, 600-1200 |brown, loamy sand soils, underlain by soft plinthite wet?an a Y |Low 2 1254 11.857
Longlands 1000 subject to wetriess which might be human induced
Fernwood 1110
Longlands ' Seepage zone on lower fooisiope - Moderately deep, Seasonal
Lo 1000 &Vrgcsjt:‘z?:dmOO, 400-800 grey, leached soils underlain by soft plinthite wetland Low 4 770 7.277
. } } Rail-road crossings - areas occupied by gravel and .
Rail 0 stone layers - soils not assessed Wilderness {Low to none 2 259 2.445
_ R Road crossings - areas occupied by gravel and tar .
Road 0 layers - soifs not assessed Wilderness |Low to none 2 268 2.529
Totalf 21 105820 | 100.001.0




4.1.3 Soils along the proposed distribution pipeline route

The dominant soil types along the distribution pipeline route are shown in Figure 5 and the soil
properties are summarised in the soils legend, Table 6 in terms of the dominant and
subdominant soil forms and families, average effective soil depth, a broad description of the
dominant soil form, the agricultural potential, the land capability, the length of the section, the
number of sections and the percentage comprised by each section.
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Figure 5: Scns along téﬂe propaﬁed @zsmbutsﬂn pnpel,ne route
{Excludes the mutual section where the collection and distribution pipeline runs together}




Table 6: Soil legend — Distribution pipeline route

o Dominant | ‘Subdominant . . . Section
Soil Type . F ' Effective q o . " Land Agricuitural | -Section Percentage of
Code a?':zl"FZ?rrxgy So;lFl;t:;rirliyand Depth (mm) Summarized Description of Dominant Soil Form Capability Potential Count Le(r;?)th total length
' ‘ Deep, reddish brown, well-drained, sandy loam soils, -
Hu1 Hutton 2100 {Clovelly 1100 1200-1600 |~ by weathered or hard rock. Arable High 2 1152 19.506
Cvl  [Clovely 2100 é\!/:f;%%; 11%%0 900-1500 [DSSP; yellow brown, weil-drained, sandy loam soils, Arable  [Moderate to 3 2379 40.296
y Hutton 2160 ’ underlain by weathered or hard rock. high )
Cv2  [Clovelly 1100 g\z/earl]igg 11(2%0 600-00q |Moderately deep, yellow brown, well-drained, sandy Arable  |Moderate 3 1041 17.626
y utton 2100 ’ ioam soils, underlain by weathered or hard rock. :
Clovelly 1100 Areas where soils are disturbed mainly by non-mining
. N : related activities such as loading zones, trenches, .
Dist Witbank 1000 :uttg; 11 11 (é(é 0-600 diagings, partly excavated areas, eroded areas and Wilderness {Low 2 274 4.641
va footprints of demolished infrastructure.
Fernwood g Seepage zone on lower midsiope - Moderately deep to| Temporary
Fw 1110 Longlands 1000 | 600-1500 deep, imperfectly drianed, grey, leached soils. wetland Low 1 176 2.988
Fernwood 1110
Longlands ’ Seepage zone on lower footsiope - Moderately deep, Seasonal
Lo 1000 giiﬁi?a? 0co, 400-800 grey, leached soils underiain by soft plinthite wetland Low 4 324 5.491
. Kroonstad 1000, Saturated zones in valley bottom - Shallow, grey'soils | Permanent |,
Ka Katspruit 1000 Longlands 1000 200-400 underiain by gleyed clay. wetland |-V 2 256 4.339
} Road crossings - areas occupied by gravel and tar . .
Road - 0 layers - soils not assessed Wilderness Low to none 3 302 5112
Totall 20 5904 100.0




4.1.4 Soils along the proposed route refinements

The dominant soil types along the 3 route refinements sections are shown in Figure 6 and the
soil properties are summarised in the soils legends, Tables 7, 8 and 9 in terms of the dominant
and subdominant soil forms and families, average effective soil depth, a broad description of the
dominant soil form, the agricultural potential, the land capability, the length of the section, the
number of sections and the percentage comprised by each section.
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Figure 6: Soils along proposed route refinements of the collection,
distribution and mutual collection and distribution pipeline routes




Table 7: Soil legend — Route refinements along the collection pipeline route

. Dominant | Subdominant 8 . . Section
Soil Type G H Effective : L . : Land Agricultural | Section Percentage of
Code asr:glFFa(:;?;y So:!Fic::;ri?yand Depth (mm) Summarized Description of Dominant Soil Form Capability Potential Count Le(r;‘g)th total length
Deep, reddish brown, well-drained, sandy loam sails, i
Hu1 Hutton 2100 {Clovelly 1100 12001600 |- =7 by weathered or hard rock Arable  {High 1 630 25.594
Cv2  [Clovelly 1100 Siomoos 1100, | 60000 [Moderately deep, yallow brown, weildrained, sandy | papie  luiogerate 2 619 22.980
Y Hutton 2100 ’ ioam sails, underlain by weathered or hard rock. :
Clovelly 1100 Areas where soils are disturbed mainly by non-mining
. . ' related activities such as loading zones, trenches, .
Dist  |witbank 1000 :3;22 11 11 %% 0-800 diggings, partly excavated areas, eroded areas and Wilderness |{Low 2 735 27.280
footprints of demolished infrastructure.
Fernwood 1110
Longlands ’ g Seepage zone on lower footsiope - Moderately deep, Seasonal 4
Lo 1000 gﬁiﬁi?g 000, 400-800 grey, leached soils underlain by soft plinthite wetland Low ! 650 24.135
Total 6 2694 100.0
Tabie 8: Soil legend — Route refinements along the mutuali collection and distribution pipeline route
. Dominant Subdominant . . . Section
Soil Type . . Effective . N . . Land Agricultural | Section Percentage of
Code aSﬂt::lFf-'ac:‘rq?;; SoniFi;?nnirl;’ and Depth (mm) Summarized Description of Dominant Soil Form Capability | Potential Count Le(rr:‘g)th total length
lAvaion 1100 )
y g Moderately deep, yellow brown, well-drained, sandy
Cv2 Clovelly 1100 Sﬁ?ﬁfif 01 go, 600-900 | soils, underlain by weathered or hard rock. Arable  |Moderate 1 S07 56.174
Ciovelly 1100 Areas where soils are disturbed mainly by non-mining
: . ! related activities such as loading zones, trenches, .
Dist Witbank 1000 23;22 111%% 0-600 diggings, partly excavated areas, eroded areas and Wilderness [L.ow 1 559 34.851
footprints of demolished infrastructure.
Fernwood 1110
| onglands ’ Seepage zone on lower footslope - Moderately deep, Seasonal 4
Lo 1000 \}erif)ir);?;? 000, 400-800 grey, leached soils underiain by soft plinthite wetland Low ) 148 9.175
Total 3 1614 100.0
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Table 9: Soil legend — Route refinements along the distribution pipeline route

. Dominant °| Subdominant o . . Section
Soil Type . K Effective 8 N . : Land Agricultural | Section Percentage of]
Soil Form | 'Soil Form and Summarized Description of Dominant Soil Form " X Length
Code and Family Family Depth (mm)| -~ Capability | Potential Count (m) total length
Deep, reddish brown, weil-drained, sandy loam sails, ’
Hui Hutton 2100 {Clovelly 1100 1200-1600 |~ by weathered or hard rock Arable  {High 3 2318 37.000
Cvi Clovelly 2100 é\!/:rlg;g 112%0 900-1500 Deep, yellow brown, well-drained, sandy loam soils, Arabie Moderate to 2 1275 20.345
Y Hutton 2100 ’ underiain by weathered or hard rock. high ’
Avalon 1100, .
y Moderately deep, yellow brown, well-drained, sandy
Cv2 Clovelly 1100 Sﬁoc:gfgg 0. 600-900 loam soils, underlain by weathered or hard rock. Arable  |Moderate 2 596 9.506
Clovelly 1100 Areas where soils-are disturbed mainly by non-mining
. . ’ related activities such as loading zones, trenches, .
Dist Witbank 1000 23;22 1111%% 0-600 diggings, partly excavated areas, eroded areas and Wiiderness (Low 2 1200 19.159
footprints of demolished infrastructure.
Fernwoocd 1110
Longlands ’ _ Seepage zone on lower footsiope - Moderately deep, Seasonal
Lo 1000 %iﬁiz?a? 000, 400-800 grey; leached sails underlain by soft plinthite wetland Low 2 376 5.995
r Kroonstad 1000, Saturated zones in valley bottom - Shallow, grey soils { Permanent
Ka Katspruit 1000 Longlands 1000 200-400 underiain by gleyed clay. wetland Low 2 212 3.381
_ : Road crossings - areas occupied by gravel and tar .
Road 0 layers - soils not assessed Wilderness |Low to none 2 289 4614
Totall 15 62665 100.0

26
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4.2 lLand capability and agricultural potential classification

The land capability and agricultural potential of soils was classified according to guidelines
specified in section 3.5.

The land capability and agricultural potential of each soil type per route section e.g. collection
route, mutual collection and distribution route, distribution route as well as the 3 route refinement
sections are already given in the soil legends, Tables 4-9. The land capability of the 3 route
sections mentioned above was therefore combined and shown in Figure 7 and summarised in
Table 10. The land capability of the 3 route refinements was combined in Figure 8 and
summarised in Table 11.

The land capability and agricultural potential per soil types were classified as follows:
4.21 Arable

Soil type Hu1, consisting of deep (>1200 mm), well-drained, sandy loam soils was classified as
arable soils with high agricultural potential. Soil type Cv1 consisting of deep (900-1500 mm),
well-drained, sandy loam soils was classified as arable soils with moderate to high agricultural
potential. Soil type Cv2 consisting of moderately deep (600-900 mm), well-drained, sandy loam
soils was classified as arable soils with moderate agricultural potential. Soil type Av1 consisting
of moderately deep (600-900 mm), moderately-drained, sandy loam soils was classified as
arable soils with moderate agricultural potential.

4.2.2 Grazing

Soil type Cv3 consisting of shallow (300-600 mm), well-drained, sandy loam soils was classified
as grazing land capability with low agricultural potential. Soil type Wb-R consisting of
rehabilitated land with shallow (300-700 mm), well-drained, loamy sand soils was classified as
grazing land capability with moderate to low agricultural potential.

4.2.3 Wetland

Soil types Fw, and Av2 consisting of deep, imperfectly-drained, sandy soils on lower midslopes
was classified as temporary wetland zones with low agricultural potential. Soil type Lo,
consisting of moderately deep, imperfectly-drained, sandy soils on footslopes and valley
bottoms was classified as seasonal wetland zones with low agricultural potential. Soil type Ka,
consisting of shallow, poorly-drained, clay loam soils in valley bottoms was classified as
permanent wetland zones with low agricultural potential.

4.2.4 Wilderness

Soil types Dist and ML consisting of mining related and other disturbed areas such as mined
areas, excavated or partly excavated areas, diggings, trenches, eroded areas and footprints of
demolished infrastructure were classified as Wildemness. The footprint or area occupied by
existing semi-permanent infrastructure symbolised as Road, Rail and Water were also classified
as wilderness.
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Table 10: Land capability of soils along the collection, mutual collection and distribution
and distribution pipeline route

Land Land -
e o rQn . L Section| Length {% of Total
Caggzglty Ca(gzl;lshty Soil Types Broad Soil Description Count | (m) Length
Hut Cvi Moderate to very deep red and yellow-
A Arable Cvo. Avi |erown soils with moderate to high 39 [ 34513 | 52.982
' agricultural potential.
. Shallow yellow brown soils and
G Grazing | Cv3 Wb-R | = e land. 9 5961 | 9.151
Temporary Grey, leached, imperfectly drained, sandy
W-T Wetland Fw, Av2 soils on lower midslopes and footslopes. 7 2735 | 4.198
Seasonal Grey, leached, imperfectly drained, sandy
W-S Lo soils on lower footslopes and valley 12 2283 3.504
Wettand bottoms.
Permanent Grey, saturated, clay loam soils in valley
W-p Wetland Ka, Water | o . 5 785 1.205
. Dist, ML, [Mined areas, disturbed areas and areas
w Wilderness Road, Rail |occupied by semi-permanent infrastructure. 35 18865 | 28.961
*See soil map, Figures 3-6 Total 107 | 651421 | 100.001

Table 11: Land capability of soils along the 3 proposed route refinement sections

LEGEND: Land capability — Route refinements

Land Land . % of
Capability | Capability |*Soil Types|  Broad Soil Description | ocior Le(‘;%th Total
Code Class Length
Hul Cvi Moderate to very deep red and
A Arable Cva  |vellow-brown sails with moderate 6 7009 |66.285
v2 - - )
to high agricultural potential.
Grey, leached, imperfectly
W-§ Sv(;azongl Lo drained, sandy soils on lower 4 1010 | 9.554
etian footslopes and valley bottoms.
Permanent Grey, saturated, clay loam soils in
W-p Wetland Ka valley bottoms. 2 376 | 3.553
Disturbed areas and areas
w Wilderness | Dist, Road |occupied by semi-permanent 5 2179 120.610
infrastructure.
*See soil map, Figures 3-6 Total 17 10574 (100.002
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Figure 7: Land Capability along the proposed collection, mutual collection and distribution and
distribution pipeline route
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4.3 Land Use

431 Land uses along the collection, mutual collection/distribution and distribution
route

The current land uses along the proposed route are fairly insignificant and summarized in Table
12 and shown on Figure 9. The majority of the route, symbolized as V-M (45.5%) are situated
within vacant mine property which are fenced off or barricaded by trenches and no specific land
uses is taking place. Sections symbolized as V-G are areas that could be vacant or grazed from
time to time by local farmers. Sections symbolizes as ML are currently mine land and Ml are
areas partly occupied by mining infrastructure. Sections of the route along the edge of maize
fields and patches of bluegum trees are symbolized as M and BT respectively. Sections in-
between roads and residential areas are probably not utilized at all and are symbolized as V-R.
A section along the edge of the sewage disposal works was symbolized as SDW. Road and rail
road crossings were symbolized as R and RR respectively. A section of the route crossing a
local dam was symbolized a D.

Table 12: Land uses along the collection, mutual collection/distribution and distribution route

La(r;g dl(lase Current Land Use Scezggr(:tr\ Lpi?n%th .:{;gl
V-G Vacant - Informal grazing 15 2331550 | 35.792
VM ;’;‘gggélxg‘ifﬁeﬂy -No 24 | 29651.67 | 45519
ML Mined land 2 638.74 0.981

i Mining infrastructure 3 1328.00 2.039
BT Bluegum trees 1 2862.55 4.394
D Local farm dam 1 118.09 0.181
M Maize 1 236942 | 3.637
R Road 8 1040.74 1.598
RR Rail road 3 289.74 0.445
SDW Sewage disposal work 1 0.976
Vacant - Residential/road edge 4 4.438

4.3.2 Land uses along the proposed route refinements

Land uses along the proposed route refinements is given in Table 13 and shown in Figure 10.

Table 13: Land uses along the 3 proposed route refinements

Laggdlise Current Land Use sgggz? L?;g)th ";{:)gl
V-G Vacant - Informal grazing 7 9556.86 | 90.384
SDW  |Sewage disposal work 1 512.40 | 4.846

R Road 5 504.28 | 4.769
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Figure 9: Land use along the proposed collection, mutual collection/distribution and distribution pipeline route
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5. IMPACT ASSESSMENT
51 Construction phase

During the construction phase trenches will be dug, the pipe will be laid and the trenches will be
closed after a while. This will cause the natural functioning of the soil in terms of a growth
medium and habitat for fauna and flora to cease as long as the trenches are open. If the
trenches are deeper than 1.5 m the subsoil or underlying rock material will be penetrated at
shallow sections which creates the possibility of topsoil and subsoil to be mixed. The topsoil on
rehabilitated sections is shallow and trenches will definitely penetrates the low quality spoil
(coaliferous) material. Mixing this material with the topsoil during backfill of the trenches will
cause coal related salt pollution to the topsoil.

Table 14: Impact assessment during construction phase

Impact Receptor | Magnitude | Duration |Scale| Probability Significance| Significance

Score Rating |
Digging of trenches —
g'rztfﬁ";b:;‘gehg;;gﬁ‘“m' sol 1 s 8 2 |1 5 64 | Moderate
sequences
Mixing of topsoil with subsoil
or rocky material during Soil 6 4 1 4 54 Moderate

backfill of trenches

Sail pollution with coal
related salts - Mixing of
topsoil with low quality spoil .

material during backfill of Soi 8 4 L 4 72 Moderate
trenches on rehabilitated
land

Compaction by mechanical
equipment

Possible oil and fuel
spillages by mechanical Soil 6 2 1 2 24 Low
equipment

Soil 2 2 1 4 20 Low

The significance rating of the trenches and topsoil which will probably be mixed with subsoil or
spoil material is moderate. The direction of the impact is negative and the frequency is once off
although the impact will remain to some extent after rehabilitation took place. The impact can
however be fairly well mitigated. The topsoil and subsoil can be place apart from each other and
backfilled in the same sequence. The compaction can be remediated mechanically.

The impact will however not be reversed or alleviated during the decommissioning phase
(reclamation of pipeline) but it will rather be a repetition of the impact.

5.2 Operational phase

The impact of the pipeline itself during the operational phase will be none. lLeakages or bursts
can however cause soil erosion and pollution by low quality mine water.

Table 15: Impact assessment during operational phase
Impact Receptor | Magnitude | Duration |Scale| Probability

Significance Significance
Score Rating

Soil pollution - Possible

spillages of low quality water | Soil 4 1 1 4 24 Low
due to leakages or bursts
Erosion caused by serious Soil 4 1 y 4 o4 Low

bursts or leakages
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The significance rating of soil contamination by low quality water is low. The direction of the
impact is negative and the frequency is once off. The impact can however hardly be reversed or
mitigated. Low quality water which drained into the soil profile cannot be removed or reclaimed.
The mitigation will rather be constant monitoring and rapid identification and repairing of any
leakages.

5.3 Decommissioning phase

Whether the pipeline will definitely be reclaimed during the decommissioning phase is probably
not sure. However it will imply dinging of trenches to reclaim the pipeline, possible mixing of
topsoil, subsoil and spoil material, possible spillage of oil and fuel and compaction of soils. The
impact will thus not reverse or alleviated during the decommissioning phase (reclamation of
pipeline) but it will rather be a repetition of the impact.

Table 16: Impact assessment during the decommissioning phase

Significance|Significance

Impact Receptor | Magnitude | Duration | Scale| Probability Score Rating
Digging of trenches
distqrbance of'natural soil Soil 8 2 1 5 64 Moderate
profile and horizon
sequences
Mixing of topsoil with subsoil
or rocky material during Soil 6 4 1 4 54 Moderate

backfill of trenches
Soil potlution with coal
related salts - Mixing of

topsoil with low quality spoil .

material during backfill of Soi 8 4 1 4 2 Moderate
trenches on rehabilitated

land

gg{:’ig’g‘g‘]‘t’“ by mechanical | gy 2 2 1 4 20 Low
Possible oil and fuel

spillages by mechanical Soil 6 2 1 2 24 Low
equipment

The direction of the impact is negative and the frequency is once off although the impact will
remain until rehabilitation takes place. It is however unknown whether the pipeline will be
removed or remain for continuing use or be left in the ground.

6. MITIGATION MEASURES
6.1  Construction phase

The digging of trenches is unavoidable unless the pipeline is to be constructed above surface
which will have the least impact on soils. Inspections and evaluation of the health of the pipeline
as well as maintenance and repairs will also be much easier. However approximately 10 km of
existing trenches occurs within 10-30 m of the current proposed route. Most of these trenches
currently serve the purpose of barricading mining areas, industrial areas and dangerous zones.
These trenches can be made deeper and filled back to the current level to maintain the current
purpose which will result in minimal impact on soils.

At shallow sections the topsoil should be placed further from the trench and weathered rock,
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gravely, stony or rocky material should be placed separately (closer to the trench) in order to
backfill subsoil material first without mixing with topsoil.

The above method should be applied to rehabilitated land as well. The impact of mixing
coaliferous spoil material with topsoil is severe and should be avoided to all costs. It is therefore
rather recommended that the spoil material should by no means be penetrated and trenches
should be dug only to the depth of the spoil material. After the trench are backfilled soil can then
be graded from both sides on top of the closed trench to create a berm of 300 to 500 mm high
in order to provide more protection to the pipeline and which can simultaneously serve as a
method to demarcate the pipeline.

Soil compaction by heavy mechanical equipment can be alleviated by ripping actions after the
trenches were closed as part of the rehabilitation procedure.

Contamination due to oil and fuel spillages should be contained by strict guideline to contractors
in terms of the mechanical condition of equipment used, the maintenances of equipment as well
as the reporting and cleaning up procedures of spillages.

6.2 Operational phase

Small and big leakages will probably occur on any newly constructed pipeline especially if some
sections might consist of reclaimed pipes. Smaller leakages on such a pipeline below the soil
surface might take even weeks before it might be visible on the surface which could lead to
enormous spillages. It is therefore recommended that the pipeline should be operational and all
leakages repaired before backfill of the trenches takes place. Inspections should take place on a
daily basis during the early operational phase until all leakages and malfunction of any related
parts are sorted out. All leakages should be reported and recorded and problematic sections
should be identified. Scheduled monitoring should take place afterwards based on the stability
of the whole pipeline system. -

The trenches should be closed shortly after the pipeline has been declared leakage free.
Rehabilitation of the closed trenches should take place in spring or early summer. Soils should
be loosen and leveled with a ripping and disc action and seeded with 2 or 3 annual species. No
natural species which does not occur in the area should be used. The annual species will
stabilize the soil in the first year while natural species establish themselves. Intensive fertilizing
is not required because it is a narrow strip which can recover fairly rapidly. Lime can be applied
at 1ton per ha after the ripping action and can be worked into the upper 100-150 mm of soil with
the disc action. A fertilizer mixture such as 2:3:2(22) can be applied directly after seeding which
should take place shortly after good rains. A second application of 100kg 232(22) can be
applied after 6 weeks (after good rains).

Erosion should be monitor and stabilized as soon as possible wherever it occurs.

6.3 Decommissioning phase

The reclamation of the buried pipeline will repeat all impacts which took place during the
construction phase as well as possible soil pollution all along the pipeline by low quality water
which remained in the system. The system should be flushed with clean water before
reclamation commences. It is however strongly recommended that should the aim is to reclaim
the pipeline it should be constructed above ground.

Mitigation measures of the construction phase should be applied where applicable.
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7. CONCLUSION AND RECOMMENDATIONS

In terms of soils, land capability and land use both the collection and distribution pipeline route is
well planned and positioned very strategically. Following mitigation procedures as described,
the impact on soils and land capability can be minimal. Almost the entire route is vacant land
and no current land uses will be impacted negatively. The maijority of the proposed routes are
along or close to current roads which lessen impacts on soils, fauna and flora especially during
the construction phase.

In general the impact by pipelines on soil, land capability, land use is fairly low. Pipelines occupy
small areas of land and the impact is very site specific. Although above ground pipelines are a
constant obstruction, it can be removed fairly easy and cost effectively with little permanent
adverse impacts. Buried pipelines have more severe initial impacts on soils and land capability
but current land uses can continue afterwards.

The impact of pipelines which are constructed on road shoulders or in road, rail road or power
line servitudes are very low because it occupies land which will probably never be utilized
effectively especially in terms of agricultural purposes.

Recommendations are provided as mitigation measures in section 6

The project will have a massive positive impact on the environment in terms of soil and water
resources. Extremely severe soil and water pollution by decanting of low quality mine water was
observed during the field assessment. By lowering the underground mine water levels,
decanting will decrease land less soil and surface water recourses will be contaminated.

Considering the fairly low impact on soils, land capability and land use as well as the massive
positive impact on the environment in terms of soil and water resources and subsequent
impacts on fauna and flora the project should definitely continue.

Collection points and associated pipelines that will have a direct impact on the current decanting
just north of eMalahleni should be constructed first.

8. ASSUMPTIONS

A 100 m buffer zone could not be surveyed due to the tight timeframes of the project. The route
as indicated by the original shapefile received from Golder was surveyed and an approximate
30m zone was covered. Numerous changes were made to the route as indicated by an updated
shapefile later received after the fieldwork was done. Some of these changes fall outside the
surveyed 30 m buffer zone and information had to be interpolated to accommodate changes.
The shapefile indicating the 3 route refinements was also receive after fieldwork was done and
soil data was interpolated to accommodate the route refinements.
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I EXECUTIVE SUMMARY

This report is an addendum to the eMahleni Mine Water Reclamation soils report (Rehab Green
cc, Report No RG/2009/12/02/1, July 2010) to accommodate an additional route distribution
pipeline.

The distribution pipeline runs from Witbank Reservoir (Reservoir B) just south of the N4 highway
to Reservoir A via Reservoir D. The new distribution pipeline will be extended north from
Reservoir B, crossing under the highway through an existing culvert, running on the western
side of Woltemade Street within the existing Municipal servitude up to Christiaan de Wet Street.
From there, it will turn in a north westerly direction, following Christiaan de Wet until it reaches
Nicol Street. At the intersection, it will cross Christiaan de Wet Street and then Nicol Street and
run on the northern side of Nicol Street until it is adjacent to Reservoir A. From there, it will cross
Nicol Street once again and head towards the tie-in point to the Reservoir. The new section
(from Reservoir B to Reservoir A) is 2.623 km in length and is located in the Witbank CBD within
existing road reserves (Figure 1).

The report describes the soil types, the land capability and land uses along the proposed route.
The field survey was conducted during April 2010. Soils along the proposed pipeline routes
were assessed by means of hand auger observations at intervals varying between 150 to 600
meters.

Soil and land capability and land use

The total route consists of yellow brown, well-drained, sandy loam soils of the Witbank form of
which the upper part of the soil profile is disturbed due to road construction, residential and
industrial development. The soils were classified as wilderness land capability with low to no
agricultural potential.

General conclusion

In general the impact by buried pipelines on soil, land capability, land use is very low especially
in urban areas where soils cannot be utilized for agricultural or other purposes. Pipelines occupy
small areas of land and the impact is of short term nature and can be fairly well mitigated. All
current land uses can continue after the trenches are closed.

The project will have a massive positive impact on the environment in terms of soil and water
resources. Extremely severe soil and water pollution by decanting low quality mine water was
observed during the field assessment on the collection pipeline route. By lowering the
underground mine water levels, decanting will decrease land less soil and surface water
recourses will be contaminated.

Considering the low impact on soils, land capability and land use as well as the massive positive
impact on the environment in terms of soil and water resources and subsequent impacts on
fauna and flora the project should definitely continue.

Collection points and associated pipelines that will have a direct impact on the current decanting
just north of eMalahleni should be constructed first.



1. INTRODUCTION
1.1 Project background

This report is an addendum to the eMahleni Mine Water Reclamation soils report (Rehab Green
cc, Report No RG/2009/12/02/1, July 2010) to accommodate an additional route distribution
pipeline.

The distribution pipeline runs from Witbank Reservoir (Reservoir B) just south of the N4 highway
to Reservoir A via Reservoir D. The new distribution pipeline will be extended north from
Reservoir B, crossing under the highway through an existing culvert, running on the western
side of Woltemade Street within the existing Municipal servitude up to Christiaan de Wet Street.
From there, it will turn in a north westerly direction, following Christiaan de Wet until it reaches
Nicol Street. At the intersection, it will cross Christiaan de Wet Street and then Nicol Street and
run on the northern side of Nicol Street until it is adjacent to Reservoir A. From there, it will cross
Nicol Street once again and head towards the tie-in point to the Reservoir. The new section
(from Reservoir B to Reservoir A) is 2.623 km in length and is located in the Witbank CBD within
existing road reserves (Figure 1).

: i w2 T o EOE - o GPS Map Detail
Figure 1: Location of Reservoirs




2. STUDY AIMS AND OBJECTIVES

The study provides input to the EIA as required in terms of the Minerals and Petroleum
Resources Development Act (2002).The Act requires that pollution and/or degradation of the
environment is to be avoided, or where either aspect cannot be avoided, is to be minimized and
remedied. Further objectives are:

o Address all identified impacts and determine the significance of each impact; and
o Formulate mitigation measures.

3. METHODOLOGY

3.1  Field preparation

In order to do accurate surveying all available data was processed with the aid of advanced
Geographic Information System (GIS) software (ArcGIS 9.3.1). The shapefile containing the
geographic location of the proposed pipeline route was superimposed on a Google Earth image
as well as 1:50 000 scale topographic data. Observation points were generated at 150 m
intervals along the proposed route. The coordinates of the observation points were calculated
and loaded on a Geographic Positioning System (GPS) to accurately locate the position of the
pipeline in the field. Large scale field maps (1:5000 scale) showing the proposed pipeline route
and observation points on both aerial and topographic background data were printed.

3.2 Soil classification

The field survey was conducted during April 2010. Soils along the proposed pipeline routes
were assessed at intervals varying between 150 to 600 meters.

The soils were investigated by making observations with the use of a bucket type auger to a
maximum depth of 1500 mm or to the depth of refusal. At each observation point the South
African Taxonomic Soil Classification System (Soil Classification Working Group, 2nd edition
1991) was used to describe and classify the soil. The classification system categories soil
types in an upper soil Form level which are subdivided in a number of lower Family levels.
Each soil Form (higher level) is defined by a unique vertical sequence of soil horizons with
specific defined properties. The soil Families (lower level) are a subdivision of the soil Form
(higher level) differentiated on the basis of specific characteristics.

In this way, standardised soil identification and communication is allowed by use of soil Form
names and family numbers or names e.g. Hutton 2100 or Hutton Hayfield. The soil Form and
soil Family together are refer to as soil types in this report. At each auger observation point the
following procedure was followed to note soil properties and classify soils accordingly:

i) Identify applicable diagnostic horizons by noting the physical properties such as:

Effective depth (depth of soil suitable for root development);
Colour (in accordance with Munsell colour chart);

Texture (refers to the particle size distribution);

Structure (aggregation of soil particles into structural units);
Mottling (alterations due to continued exposure to wetness);
Concretions (cohesion of minerals into hard fragments) and
l.eaching (removal of soluble constituents by percolating water).

e @ e 2 @ @ o



i) Determine according to above properties the appropriate soil Form and soil Family

The soil Form are indicted by the name and the Family by its appropriate number e.g. Hutton
2100. The soil Form and Family were then symbolized e.g. Hu and referred to as soil type Hu.
The soil Form and Family were often further categorized based on effective soil depth and a
numerical number was add to the symbol e.g. Hu1. For example where the Hutton 2100 soil
Form and Family occurs at an effective depth of 900-1200 mm it was symbolized and referred
to as soil type Hu1 and where this soil Form and Family occurs at an effective depth of 600-900
mm it was symbolized and referred to as soil type Hu2 (see Soil Legend, Table 4).

3.3  Soil sampling and analyses
No soil sampling was done.
3.4 Land capability and agricultural potential classification

The land capability and agricultural potential of soils was solely based on soil physical properties
and other local influences such as close to urban or industrial areas or narrow strips between
road and residential area which could made agricultural activities impractical was excluded. This
implies that the agricultural potential of a specific section could be classified as high according
to soil properties although cultivation of the area could be impractical due to local influences.

Land capability was assessed according to the definitions of the Chamber of Mines of South
Africa and Coaltech Research Association (Guidelines for the Rehabilitation of Mined land.
2007, Johannesburg). Soils types were classified accordingly into 3 categories namely arable,
grazing and wilderness.

The practical field procedure for the identification and delineation of wetlands and riparian areas
(Department of Water Affair and Forestry, 2005) were used as guideline to delineate wetland
zones. Wetland zones namely temporary, seasonal and permanent was delineated based on
soils Form, soil wetness, terrain unit and vegetation indicators.

The agricultural potential of soils was based on soil properties noted during auger observations
namely effective soil depth, texture, soil wetness and disturbances.

Well-drained soils with an effective depth less than 600 mm were classified as low agricultural
potential, 600-900 mm moderate and deeper than 900 mm high agricultural potential. All mined
and disturbed areas were classified as low agricultural potential. Rehabilitated soils with a
topsoil depth less than 600 mm on top the spoil material were classified as low potential and
deeper than 600 mm as moderate potential. Leached, grey soils showing evidence of periodic
or permanent percolating water tables were classified as low agricultural potential.

3.5 Land use mapping

The localities and extents of land use practices were surveyed during the time of the soil
assessment.

3.6 Map compilations
Maps were compiled on aerial photo background. The maps were generated in a projected

coordinate system using the longitude of origin (LO) coordinate system based on the 29° East
meridian, WGS 1984 spheroid and Hartebeesthoek 1994 Datum.



3.7 Impact Assessment

This assessment evaluates the effects of the proposed project on the soil environment. Each
potential impact was assessed according to the following criteria:

#  Magnitude is a measure of the degree of change in a measurement or analysis which is
classified as minor/negligible, low, moderate, high or very high.

s Scale/Geographic extent refers to the area that could be affected by the impact and is
classified as none, site only, local, regional, national, or international.

s Duration refers to the length of time over which an environmental impact may occur: i.e.
Immediate (less than 1 year), short-term (0 to 7 years), medium term (8 to 15 years), long-
term (greater than 15 years with impact ceasing after closure of the project) or permanent.

u  Probability of occurrence is a description of the probability of the impact actually
occurring as improbable (less than 5 % chance), low probability (5 % to 40 % chance),
medium probability (40 % to 60 % chance), highly probable (most likely, 60 % to 90 %
chance) or definite (impact will definitely occur).

@ Direction of an impact may be positive, neutral or negative with respect to the particular
impact.

Reversibility is an indicator of the potential for recovery of the endpoint from the impact.

Frequency describes how often the impact may occur within a given time period and is
classified as low, medium or high frequency. Seasonal considerations should be discussed
where these are important in the evaluation of the impact.

The significance of the identified impacts was determined using the approach outlined below.
This incorporates two aspects for assessing the potential significance of impacts (terminology
from the Department of Environmental Affairs and Tourism Guideline document on EIA
Regulations, April 1998), namely occurrence and severity, which are further sub-divided as
follows:

Table 1: Significance assessment

Occurrence Severity
Probability of | Duration of | Magnitude (severity) of | Scale [/ extent of
occurrence occurrence impact impact

To assess each of these factors for each impact, the following four ranking scales are used:

Table 2: Impact ranking

Probability Duration

5 - Definite/don’t know (100% change) 5 - Permanent

4 - Highly probable (60-90% change) 4 - Long-term (> 15 years)

3 - Medium probability (40-60% change) | 3 - Medium-term (8-15 years)

2 - Low probability (5-40% change) 2 - Shortterm (0-7 years) (impact ceases
after the operational life of the activity)

1 — Improbable (< 5% change) 1 — Immediate

0 - None

SCALE MAGNITUDE

5 - International 10 - Very high/don’t know

4 - National 8 - High




3 - Regional 6 - Moderate
2 - Local 4 - Low

1 - Site only 2 - Minor

0 - None

Once these factors are ranked for each impact, the significance of the two aspects, occurrence

and severity, is assessed using the following formula:

SP (significance points) = (probability + duration + scale) x magnitude

The maximum value is 150 significance points (SP). The impact significance was then rated as

follows:

Table 3: Significance evaluation

S'gggﬁfsnce Slg'g:tli(;‘agnce Decision making

Indicates high | An impact which could influence the decision about
SP>75 environmental | whether or not to proceed with the project regardless of

significance any possible mitigation.

Indicates An impact or benefit which is sufficiently important to
SP30-75 moderate reguire management and which could have an influence on

environmental | the decision unless it is mitigated.

significance

Indicates low | Impacts with little real effect and which should not have an
SP <30 environmental | influence on or require modification of the project design.

significance
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4. SURVEY RESULTS

41  Soill

The soil Form and Family classified at each observation point was symbolized and manually
grouped into sections displaying similar soil properties and shown as soil types on the soil map
Figure 2.

4.1.1 Soils along the proposed extension of the existing distribution pipeline

The dominant soil types along the proposed route for the extension of the existing distribution
pipeline are shown in Figure 2 and the soil properties are summarised in the soils legend, Table
4 in terms of the dominant and subdominant soil forms and families, average effective soil
depth, a broad description of the dominant soil form, the agricultural potential, the land
capability, the length of the section, the number of sections and the percentage comprised by
each section.

Soil type W dominated by the Witbank soil Form consists mainly of soils previously disturbed
during road construction, residential or industrial development. In these soils the natural soil
horizon sequences of the A- and B-horizons are disturbed although the topsoil are mostly not
completely removed and in many cases the original surface is covered with gravely imported
soil material. The total proposed route is dominated by the Witbank 1000 soil Form and Family
and consists of shallow to moderately deep, disturbed, yellow brown and reddish brown loamy
sand soils of which the current land capability was classified as wilderness with low agricultural
potential. Sporadic occurrences of undisturbed soils do occur (soil types Clovelly, Hutton and
Avalon).

Table 4: Soil legend — distribution pipeline extension

. . . . . Percenta
. Dominant | Subdominant | Effective . . Agricultu . Section
Soil Type . . Summarized Description Land Section e of
Coda. asn‘;“F';‘:;'i'l‘y s°"F’;‘:;'ifya"d ?;?r"')‘ of Dominant Soil Form Capability Pot‘::ﬁa' Count Le('r‘rgth lst;otal
ength |
Mainly well-drained,
yellow brown, sandy
Clovelly 1100 loam soils of which the
W [witbank 1000 |riution 1100 |500-1000(UPPEr Partofthesoil | ol o] 1 2623 | 100.0
Avalon 1100 profile are disturbed due
to road construction,
residential of industrial
development
Totall 1 2623 | 100.0
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Figure 2: Soils along the proposed distribution pipeline extension route stretching
from reservoir B to reservoir A via reservoir D
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4.2 Land capability and agricultural potential along the proposed extension of
the existing distribution pipeline

The land capability and agricultural potential of soil types along the proposed route are given in
the soil legend, Table 4. Due to continuous disturbances in soil type W and the high density of
infrastructure along the route the agricultural potential was classified as low to none.

4.3 Land Use

The land use along the proposed route is high density residential and industrial development.
5. IMPACT ASSESSMENT
5.1  Construction phase

During the construction phase trenches will be dug, the pipe will be laid and the trenches will be
closed after a while. This will cause the natural functioning of the soil in terms of a growth
medium and habitat for fauna and flora to cease as long as the trenches are open. At shallow
sections of the route the subsoil or underlying rock material will be penetrated which creates the
possibility of topscil and subsoil to be mixed. However, varying soil colors and textures
frequently found along road edges during the soil assessment are evident of previously
disturbances and mixing of different soil types and road building material.

Table 5: Impact assessment during construction phase

SignificanceSignificance

Impact Receptor | Magnitude | Duration |Scale| Probability Score Rating

Digging of trenches —
disturbance of natural soil )

profile and horizon Soi 6 2 1 5 48
sequences

Mixing of topsoil with subsoil
or rocky material during Soil 6 4 1 5 60 Moderate
backfill of trenches
Compaction by mechanical
equipment

Possible oil and fuel
spillages by mechanical Soil 6 2 1 2 30 Low
equipment

Moderate

Soil 2 4 1 4 18 Low

The soils which have already been disturbed, mixed and compacted at many places has a
decreasing effect on the overall significance rating of the impact. The land capability and
agricultural potential which hardly exists due to permanent infrastructure further reduces the
impact. The direction of the impact is negative and the frequency is once off although the impact
will remain to some extent after rehabilitation took place. The impact can however be fairly well
mitigated. The topsoil and subsoil can be place apart from each other and backfilled in the same
sequence. The compaction can be remediated mechanically where grass had to be established.

The impact will however not be reversed or alleviated during the decommissioning phase
(reclamation of pipeline) but it will rather be a repetition of the impact.

5.2 Operational phase
The impact of the pipeline itself during the operational phase will be none. Leakages or bursts

can however cause soil erosion and disturbance of the soil profile will be unavoidable during
reparation of the pipeline.
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Table 6: Impact assessment during operational phase

Significance Significance
Score Rating

Erosion caused by serious .

bursts or Ieakageg Sol 2 ! ! 2 8

Disturbance and mixing of

soil and subsoil during Sail 2 1 1 2 8 Low

reparation of leakages

Impact Receptor | Magnitude | Duration | Scale| Probability

Low

Mitigation will be frequent monitoring and rapid repairing of any leakages and to contain areas
to be disturbed during reparations as far as possible.

5.3 Decommissioning phase

Whether the pipeline will be reclaimed during the decommissioning phase is probably not sure.
However, it will imply dinging of trenches and damaging of existing infrastructure, possible
mixing of topsoil and subsoil, possible spillages of oil and fuel as well as compaction of soils.
The impact will thus not be reversed or alleviated during the decommissioning phase
(reclamation of pipeline) but it will rather be a repetition of the impact.

Table 7: Impact assessment during the decommissioning phase

. ; ... | Significance|Significance

Impact Receptor | Magnitude | Duration |Scale] Probability gScore gRatingM
Digging of trenches —
g:f%;bgggehg‘;igiau"a' so Soi 8 2 1 5 64 | Moderate
sequences
Mixing of topsoil with subsoil
or rocky material during Soil 6 4 1 4 54 Moderate
packfill of trenches
Compac‘uon by mechanical Soil 2 2 1 4 20 Low
equipment
Possible oil and fuel
spillages by mechanical Soil 6 2 1 2 24 Low
equipment

6. MITIGATION MEASURES

6.1 Construction phase

The digging of trenches is unavoidable unless the pipeline is to be constructed above ground
which is probably not practical in urban areas although it would have the least impact on soils.

At shallow sections the topsoil should be placed further from the trench and weathered rock,
gravely, stony or rocky material should be placed separately (closer to the trench) in order to
backfill subsoil material first without mixing with topsoil.

Contamination due to oil and fuel spillages should be contained by strict guideline and rules to
contractors in terms of the mechanical condition of equipment used, the maintenance of
equipment as well as the reporting and cleaning up procedures of spillages.

6.2 Operational phase

LLeakages might occur on any newly constructed pipeline especially at coupling points. Smaller
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leakages on such a pipeline below the soil surface might take even weeks before it might be
visible on the surface which could lead to enormous spillages. It is therefore recommended that
the pipeline should be operational and all leakages repaired before backfill of the trenches takes
place. Inspections should take place on a daily basis during the early operational phase until all
leakages and malfunction of any related parts are sorted out. All leakages should be reported
and recorded and problematic sections should be identified. Scheduled monitoring should take
place afterwards.

The original surface condition should be reestablished during the rehabilitation process e.g.
paving, sidewalks, grass etc.

6.3 Decommissioning phase

The reclamation of the buried pipeline will repeat all impacts which took place during the
construction phase. Mitigation measures of the construction phase should be applied where
applicable.

7. CONCLUSION AND RECOMMENDATIONS

The proposed pipeline route is well planned and the impact on soils and land capability will be
minimal due to the current developed status of the area. Impacts on the current land uses will
be temporary. The majority of the proposed route is along roads which lessen impacts on soils,
fauna and flora especially during the construction phase.

In general the impact by pipelines on soil, land capability, land use is fairly low. Pipelines occupy
small areas of land and the impact is very site specific. The impact of pipelines which are
constructed on road shoulders or in road, rail road or power line servitudes are much lower
because it occupies land which can mostly not be utilized effectively especially in terms of
agricultural purposes.

Collection points and associated pipelines that will have a direct impact on the current decanting
just north of eMalahleni should be constructed first.
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EXECUTIVE SUMMARY

The proposed scheme consists of the following components:-

m A system of pipelines collecting the excess mine water from the operational Kromdraai, Excelsior and
Navigation Sections of Landau Colliery and the defunct Middelburg Steam and Station (MS&S) Colliery.
The collection system has been sized to include the other defunct mines under the management of the
Department of Mineral Resources (DMR) which are currently decanting into the Klipspruit River System,
although these are not part of the current scheme proposed in this EIA.

@ The water collected in the collection system is pumped to the existing eMalahleni Water Reclamation
Plant (EWRP) where it will be treated for potable use. The EWRP is to be doubled in capacity from
25 Me/d to 50 MU/d. The expansion of the plant is to take place on the existing plant foot print which was
covered in the EIA for the first phase of the scheme.

w The potable water is conveyed to the municipal water supply reservoirs in Witbank and KwaGuga for
domestic use.

The scheme falls in the upper Olifants catchment in the Klipspruit, Kromdraaispruit and Naauwpoortspruit
catchments. The Kromdraaispruit has a history of acid conditions due to discharges from the Kromdraai
Colliery liming plant, seeps and decants from other defunct mines in the catchment such as the Blackstone
Colliery adjacent to Kromdraai. Kromdraai is discharging about 8 M{/d of neutralised mine water into the
spruit. This discharge forms the bulk of the base flow in the river. As a result of the seeps and discharge,
wetland systems have developed in the spruit. The Klipspruit is a highly impacted catchment with a long
history of water quality problems. The current water quality in the catchment is impacted by acid seeps and
decants from defunct mines some of which belong to the DMR. The flow in the Klipspruit is impacted on by
discharges (totalling 40 Mt/d) from the Klipspruit and Ferrobank sewage treatment plants. As a result there is
a significant base flow in the river. The MS&S Colliery decants about 1.6 Me/d into the Klipspruit River
System. The EWRP is located on the banks of the Naauwpoortspruit. There is a possibility that treated water
will be discharged to the Naauwpoortspruit in emergency conditions when the potable water users cannot
take the water or if the Local Municipality do not agree to take the extra 25 MU/d.

This report documents the findings of the surface water specialist study which was conducted to support the
EIA. The following aspects have been addressed as part of the study:

m  The excess neutralised mine water at Kromdraai is currently discharged into the Kromdraaispruit. The
proposal is to collect this water and pump it to the EWRP for treatment. The flow in the Kromdraaispruit
will therefore reduce. The magnitude of the flow reduction in the Kromdraaispruit will be determined.

@  The neutralised mine water from Kromdraai is saline. This discharge therefore impacts on the water
quality of the Kromdraaispruit. The removal of the saline discharge will therefore change the water
quality profile of the Kromdraaispruit. This change will be assessed in this specialist study.

m  The decants from the defunct Transvaal and Delagoa Bay Colliery are collected and conveyed to the
Brugspruit Water Pollution Control Plant (WPCP). The acid sireams are neutralised at the WPCP and
discharged to the Brugspruit / Klipspruit. The discharge from MS&S also reports to the Brugspruit /
Klipspruit system. These discharges are to be collected as part of the scheme and pumped to the
EWRP for treatment. The impact on the flow regime of the Brugspruit / Klipspruit of removing the
discharges will be assessed. .

@  The impact of removing the decant from the MS&S on the water quality of the Brugspruit / Klipspruit
system will be assessed.

m  Impacts of pipeline routing with regard to storm water runoff, erosion, spills and leaks as well as scour
valve discharges.
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The study conclusions can be summarised as follows:-

The removal of the 8 Mt/d discharge from the Kromdraaispruit will impact significantly on the low flow
regime in the spruit. The removal of the liming plant discharge improves the salinity related water quality
of the spruit. However, there are other sources of acid water in the catchment which might aggravate
the acid conditions in the river if the liming plant discharge is removed. This can be mitigated in the
short-term by liming the discharge at the Kromdraaispruit. This has been attempted in the past. A liming
plant is still located at the weir. In the long-term, Anglo should support an investigation to locate, collect
and neutralise the acid streams, or to incorporate the acid streams in the collection system for treatment
at the eMalahleni Mine Water Reclamation Plant.

The impact on the flow regime of the Klipspruit due to collecting the 1.6 Mt/d MS&S decant is low. The
reduction is only between 13% for the low flows and 2.5% for the average flows. The collection of the
decant impacts positively on the water quality in the Kiipspruit/Brugspruit system. The collection does
not result in the RWQO for the Klipspruit being met due to the decants from the other defunct mines in
the catchment. Consideration should be given to including these decants into the scheme in the future.

The discharge of treated water from the EWRP to the Naauwpoortspruit under emergency conditions
will improve the water quality of the stream. However the proposed release of 50 MU/d is a significant
flow when compared to the flows measured in the Naauwpoortspruit at the B1H019 weir. An operating
rule was developed so that the dtscharge can take place and not cause flooding of the
Naauwpoortspruit.

The pipelines are buried so leaks from the collection pipelines will impact on the water quality of the
soils and seepage from the soils will impact on the local streams. A leakage detection system and
routing pipeline inspections should be undertaken to mitigate this impact.

Bursts from the distribution and collection pipelines will cause local erosion. The water quality of the
water conveyed in the collection pipelines will impact on the water quality of the local streams and areas
around the burst. The water from the distribution lines is treated to potable quality so will not impact
negatively on the water quality of the receiving streams. The pipe pressure monitoring system, routine
pipe inspections and valves will be used to limit the number of bursts and the time that the burst flows.
Remediation measures need to be developed to remediate the areas impacted on by a burst.

The pipelines will be buried at the water courses. The excavations will have to be well backfilled and the
vegetation re-established to prevent erosion.

Protocols will have to be developed for scouring of the pipelfines so that spills to the river systems are
kept to a minimum.

The overall impact of the proposed scheme is positive. The salt load discharged to the river systems will be
reduced by the proposed scheme. This will lead to an improvement in the water quality in the Klipspruit and
Wilge River Systems. The water quality in the Olifants River is under threat from a number of sources. This
has been recognised by DWA in the Integrated Water Resource Management Plan where the removal of salt
load from the river system is a stated objective. This scheme complies with this objective and will contribute
to the improvement of the water quality situation in the catchment.
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1.0 INTRODUCTION

Anglo American Thermal Coal (AATC), on behalf of the mines in the Witbank mining area, proposes to expand
the collection of mine affected water, treat this water and distribute it as potable and industrial water to
augment local water supplies. The treated water will be supplied, under commercial terms, to a water
services authority (WSA) and industrial users.

The proposed expansion project will consist of:

m Conveyance of an additional 25 M{/day of mine affected water from existing mine shafts in the Witbank
area to the existing eMalahleni Water Reclamation Plant (EWRP) via existing and new water pipelines.
The various pipeline routes in the proposed study area are illustrated in Figure 1:

Conveyance of potable water from the EWRP to a bulk storage facility, such as the existing KwaGuga
municipal reservoir and the eMalahleni/Witbank municipal reservoir; and

@ Increase in the existing EWRP capacity from 25 M{/day to 50 M{/day that will allow for the reclamation
of mine water from other sources, such as the Navigation Section of Landau Colliery.

In order to obtain Environmental Authorisation for the proposed project, Anglo is required to conduct an
Environmental Impact Assessment (EIA) in terms of the National Environmental Management Act, 1998
(Act 107 of 1998) (NEMA). Golder Associates Africa (Pty) Ltd (GAA), an independent company, is
conducting the EIA and is compiling the Environmental Management Plan (EMP) to support the EIA
application. As part of the EIA, a surface water specialist study is required, a component of which is o
assess the impacts of discharge of treated water from the EWRP to the Naauwpoortspruit under conditions
when the water users are unable to accept the water.

This report documents the findings of the surface water specialist study which was conducted to support the
ElA. The following aspects have been addressed as part of the study:

g The excess neufralised mine water at the Kromdraai Colliery is currently discharged into the
Kromdraaispruit. The proposal is to collect this water and pump it to the EWRP for treatment. The flow
in the Kromdraaispruit will therefore reduce. The magnitude of the flow reduction in the Kromdraaispruit
will be determined.

m  The neutralised mine water from Kromdraai Colliery is saline. This discharge therefore impacts on the
water quality of the Kromdraaispruit. The removal of the saline discharge will therefore change the
water quality profile of the Kromdraaispruit. This change will be assessed in this specialist study.

m The excess mine water from the defunct Middelburg Steam and Station (MS&S) also reports to the
Brugspruit / Klipspruit system. These discharges are to be collected as part of the scheme and pumped
to the EWRP for treatment. The impact on the flow regime of the Brugspruit / Klipspruit of removing the
discharges will be assessed.

m  The impact of collecting the decant from the MS&S on the water guality of the Brugspruit / Klipspruit
system will be assessed.

m  Impacts of pipeline routing with regard to storm water runoff, erosion, spills and leaks as well as scour
valve discharges.

2.0 PROJECT DESCRIPTION

2.1  Project Components

The various project components (Sections 2.1.1 to 2.1.5) associated with the proposed expansion project
are shown in Figure 1:

QOctober 2010
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2.1.1 Mine Water Sources

Currently (Phase 1 ~ Existing mine water sources), the Mine Water Reclamation Scheme collects 25 M{/day
from the Kleinkopje, Navigation, Greenside and South Witbank Coliieries (Table 1). The proposed project
(Phase 2) will entail the collection of an additional 20 M{/day from Landau Colliery (Excelsior, Kromdraai and
Navigation Sections) and the Middleburg Steam and Station Collieries. The additional 5 M{/day will be
sourced from other mines in the area; this is still under investigation (Table 1).

Table 1: Existing and proposed additional mine water sources included in the Mine Water
Reclamation Scheme

Kleinkopje Navigation Greenside South Witbank Total
Phase 1 Colliery Colliery Colliery Colliery
Existing mine
water sources
13 Mi/day 2.5 Mi/day 6.0 Mi/day 3.5 Mi/day 25 Mi/day
Kromdraai and e . Other mine
Excelsior gl:v;igatlo;\ gtlddelbuzg water
Sections of ction o ea.m an sources (still
Landau Station
Phase 2 Landau Colliery Collieries under
Additional mine | Colliery investigation)
water sources
20 Mi/day ~
5 -10 Mi/day 8 Mi/day 2.0 Mi/day 5 -10 Mi/day 30 Mt/day

Additional mine water sources for inclusion into the scheme could include the following:
m  Non-Anglo Mines (ownerless)

m  Defunct Old Douglas1, 2, and 3 Collieries; and
Defunct Transvaal and Delagoa Bay Colliery (T&DB).

The inclusion of the above-mentioned mine water sources into the scheme may, however, complicate and
delay the proposed expansion project from a technical and regulatory perspective. It is, however, important
to note that the project team has considered the possibility of including these mine water sources into the
scheme during the design of the project componerits; the collection pipelines have been designed fo have
sufficient capacity to accommodate these additional sources, if required. These water sources may therefore
be included into the scheme at a later stage, subject to independent environmental assessment and

licensing/permitting at that stage.

2.1.2 Mine Water Collection
2.71.2.17 Kromdraal and Excelsior

Currently, at the Kromdraai and Excelsior Sections, excess mine water is pumped from various abstraction
and decant points and conveyed to a Liming Plant located at Kromdraai. Here, the mine water is neutralised,
and the freated water is either used by the mines as process water or is discharged to the Kromdraaispruit.
Currently, 8 Mi/day of neutralised water is discharged from the Liming Plant into the Kromdraaispruit. As part
of the expansion project, during the life of the mine, it is proposed that excess mine water be pumped to a
holding (balancing) pond located at the existing Kromdraai Liming Plant. From here, the water will be
pumped (via a pipeline and pump station) to the existing EWRP (located at Greenside Colliery) via the
Brugspruit WPCP. Once the Kromdraai and Excelsior Sections of Landau Colliery have closed, and the
Liming Plant has been decommissioned, the excess mine water will be pumped to a mine void located at
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Central and South Pit 1, and from there, pumped to the EWRP via the same pipeline and pump system as
described above.

The Kromdraai and Excelsior collection sub-system will consist of the following components:

&

Mine water will continue to be abstracted from the various points indicated on Figure 1 via new and
existing borehole pumps and pumps in sumps on surface.

Conveyance of the abstracted water to a holding / balancing facility located at Kromdraai.

During the life of the mine, the abstracted water will be transported via new and existing pipelines to the
existing Liming Plant at Kromdraai and stored in a new storage/balancing pond, prior to being pumped
to the EWRP. This pond will have a storage capacity of 25 000 m?®. Excess mine water over and above
the volume that will be conveyed to the EWRP will be neutralised and used by the mine or discharged
into the Kromdraaispruit. Upon implementation of the proposed project, during the life of the mine, 3 —
4 Mi/day may still need to be discharged.

Subsequent to mine closure, and the decommissioning of the Liming Plant, the abstracted water will be
conveyed via new and existing pipelines to a mine void (with a storage capacity of 8.3 million m3) in the
vicinity of Central and South Pit 1, prior to being pumped to the EWRP. Discharges of

neutralised water from the Liming Plant to the Kromdraaispruit will therefore cease.

Conveyance of the water from the holding / balancing facility at Kromdraai to the EWRP via the
Brugspruit WPCP.

A new end-suction pump station located at the Liming Plant will be used to pump the water from the
storage/balancing pond at the existing Kromdraai Liming Plant to the Brugspruit WPCP. At the
Brugspruit WPCP, the water will be routed through a new concrete sump (capacity of approximately 1
000 ms), and pumped via a new submersible pump to the EWRP. Upon mine closure, a new
submersible pump will be used to pump the water from the mine void to Brugspruit WPCP.

The mine water collection pipeline extending from the abstraction points to the EWRP will be an HDPE
pipeline with a diameter ranging from 100 - 500 mim, covering a distance of approximately 50 km. The
entire pipeline will be buried, where possible. Roads / railway lines and watercourses will be crossed by
the proposed pipeline. The location of the river crossings are shown in Figure 5. Pipelines will be laid
across roads and railway lines by pipe jacking or excavation trenches; trenches will be excavated to lay
pipes in watercourses. During construction of the pipeline, a servitude (right of way) width of 10 -~ 20 m
will be required, whereas a servitude (right of way) width of 3 — 10 m will be required during the
operation of the pipeline. These widths will, however, vary along the length of the pipeline, due to
availability of space, any sensitive landscapes, etc. Scour valves will be placed at the lowest points
along the length of the pipeline to ensure that the pipe can be drained, in case of failure or for
maintenance purposes. As the scour valves will be located at the lowest points along the pipeline, any
settled solids will be easily removed. Scour valves are normally situated inside an enclosed chamber to
ensure that maintenance can be done. Water discharged from the scour valves will be contained and
not released into the environment. Air valves will be placed on the apex (highest) points along the
pipeline, relative to the hydraulic gradient. The main purposes of the air vaives will be to ensure that, at
start-up/commissioning of the pipeline, air bubbles in the pipeline can be released, and that pressure
spikes are stabilised out during operation. Air valves will be situated inside an enclosed chamber to
ensure that maintenance can be done (as with scour valves).

2.1.2.2 Middieburg Steam and Station

Currently, at the defunct Middleburg Steam and Station Collieries, excess mine water is decanting on
surface; the decant reports to a number of evaporation dams located adjacent to the Blesbokspruit. As part
of the expansion project, it is proposed that the mine water be pumped at volumes which limit decanting on
surface, and be conveyed to the scheme’s existing EWRP via the Brugspruit WPCP.
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The Middleburg Steam and Station collection sub-system will consist of the following components:

#

Abstraction of excess mine water from 2 points ,namely MS&S 1 and MS&S 2 (refer to Figure 1). ltis
proposed that the water be pumped from underground at MS&S 1 via new borehole pumps, and via
new submersible pumps at MS&S 2. Any excess water that cannot be managed by pumping during
extremely wet periods will be stored in the evaporation ponds for later introduction into the pump and
pipe system.

Conveyance of abstracted water from MS&S 1 and MS&S 2 to the EWRP via the Brugspruit WPCP. At
the Brugspruit Works, the water will be routed to the new concrete sump (refer to Section 2.1.2.1
above), and pumped via the new submersible pump to the EWRP.

Collection pipeline

The mine water collection pipeline extending from MS&S 1 and MS&S 2 to the Brugspruit WPCP will be
an HDPE pipeline with a diameter of 100 — 200 mm, and will cover a distance of about 18 km. The
entire pipeline will be buried, where possible. Roads / railway lines and watercourses will be crossed by
the proposed pipeline — refer to Figure 5 for an indication of the location of these crossings. Roads and
railway lines will be crossed by pipe jacking or excavation trenches, whereas watercourses will be
crossed by means of excavation trenches. During construction of the pipeline, a servitude (right of way)
width of 10 — 20 m will be required, whereas a servitude (right of way) width of 3 ~ 10 m will be required
during the operation of the pipeline. These widths will, however, vary along the length of the pipeline,
due to availability of space, any sensitive landscapes, etc. As with the Kromdraai and Excelsior
collection pipeline, scour valves will be placed on the lowest points along the length of the pipeline, and
air valves will be placed on the apex (highest) points along the pipeline. It is important to note that the
same section of the Kromdraai and Excelsior collection pipeline which extends from the concrete sump
at the Brugspruit Works to the EWRP will be used for the Middieburg Steam and Station collection sub-
system. This section of the pipeline has thus been designed to accommodate the mine water sources
from both the Kromdraai and Excelsior sections of Landau Colliery, and Middleburg Steam and Station
Collieries.

2.1.2.3 Navigation

Future mining at the Navigation Section of Landau Colliery, Will require the management of excess mine
water. As part of the expansion project, it is proposed that this excess mine water be collected and conveyed
to the existing EWRP. The Navigation collection sub-system will consist of the following components:

B

Abstraction of excess mine water from three boreholes (two existing boreholes and one new borehole)
located on site via submersible pumps (2 duty and 1 standby pump).

Collection pipeline

The abstracted water will be conveyed to the EWRP via a new HDPE pipeline (with a diameter of 300 ~
500 mm) located within an existing pipeline servitude which runs from Navigation to the scheme’s
existing EWRP (as mentioned above, Navigation currently supplies mine water to the EWRP). The
pipeline will cover a distance of approximately 4 km. The entire pipeline will be buried, where possible.
Roads / railway lines and watercourses will be crossed by the proposed pipeline — refer to Figure 5 for
an indication of the location of these crossings. Roads and railway lines will be crossed by pipe jacking
or excavation trenches, whereas watercourses will be crossed by means of excavation trenches. During
construction of the pipeline, a servitude (right of way) width of 10 — 20 m will be required, whereas a
servitude (right of way) width of 3 — 10 m will be required during the operation of the pipeline. These
widths will, however, vary along the length of the pipeline, due to availability of space, any sensitive
landscapes, etc. No scour valves or air valves will be placed along the length of the pipeline. Shouid the
contents of the pipeline need to be discharged (e.g. for maintenance purposes), the water will be
released at the end of the pipeline at the EWRP.
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2.1.3 Upgrade of the Capacity of the Existing EWRP

The existing EWRP at Greenside Colliery currently has a capacity to treat 25 Mt/day of mine water, and has
a footprint of 8 hectares (ha). The EWRP footprint was originally designed to accommodate a future
expansion (double-up). To accommodate the proposed additional excess mine water, it is proposed that the
existing EWRP be upgraded to treat 50 M{/day of mine water. Components for the upgrade include the
addition of reverse osmosis components, additional chemical storage, etc. This can be accommodated
without expanding the existing footprint of the Plant. Prior to freatment, the additional water sources will be
temporarily stored in the existing mine water storage dams located at the EWRP.

The current water treatment process is based on a number of steps, including:
m Neutralisation and metals removal;
@ Desalination;
m  Reverse Osmosis; and
Disinfection (using chlorine).

The same treatment process will be used to treat the additional mine water sources. Treated water will be
temporarily stored in the existing potable water storage reservoirs located at the EWRP.

2.1.4 Treated Water Distribution

Currently, water treated to potable standards at the EWRP is distributed to the municipal water reservoir,
referred to as the Witbank Reservoir, via a distribution pipeline. In addition, some treated water is distributed
to the mines for their use. The expansion project will ensure an additional supply of 20 Mi/day to the
municipality. It is proposed that 5 M{/day be distributed to the Witbank Reservoir via the existing distribution
pipeline or via a new pipeline located within the existing distribution pipeline servitude, which was permitted
as part of Phase 1 of the scheme. 15 Mi/day will then be distributed to the KwaQuqa Reservoir via a new
distribution pipeline or via a duplicate pipeline into the Witbank Reservoirs. It is proposed that 5 Mi/day be
pre-treated (neutralised) to industrial water quality standards to be supplied to Greenside Colliery and the
Phola Coal Beneficiation Plant located south west of the EWRP for use as process water. Pre-treated
(neutralised) water will be conveyed to Greenside Colliery and the Phola Coal Beneficiation Plant via existing
mine pipelines. In the unforeseen event that the freated water cannot be distributed to the various end users,
it will be discharged into the Noupoortspruit adjacent to the EWRP. The distribution system will consist of the
following elements:

m  Pump stations

As part of the expansion project, it is proposed that the existing pump station at the EWRP be upgraded
to accommodate the additional 5 Mi/day to be distributed to the Witbank Reservoir. Also, a new pump
station (2 duty pumps, and 2 standby pump) will be constructed at the EWRP site to cater for the 15
M{/day to be distributed to the KwaQuaqa Reservoir.

m  Distribution pipelines

Should a new distribution pipeline be constructed to convey treated water to the Witbank Reservoir, the
pipeline will be an HDPE pipeline with a diameter of £ 630 mm, and will cover a distance of roughly 9
km. The new distribution pipeline transporting the treated water to the KwaQuqga Reservoir will also be
an HDPE pipeline, will have a diameter ranging between 400 — 630 mm, and will cover a distance of &
16 km.

m  New inlet infrastructure to the Witbank and KwaQuqa Reservoirs will be required.

m  The existing Witbank and KwaQuqa Reservoirs will be used to store the treated water prior to
distribution to the public.
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2.1.5 Waste

Two main waste streams, namely gypsum sludge and brine, are currently generated at the EWRP and are
disposed of separately (see Table 2).

Table 2: Main waste streams generated at the EWRP

Waste type Description

Gypsum sludge Gypsum sludge is formed when lime is added to the
mine water and metals such as calcium, iron, and
manganese precipitate. The gypsum is dewatered to
produce a gypsum cake. As part of the existing
project, the Department of Water Affairs approved
the disposal of the gypsum with the Blaauwkrans
coal discard at Navigation Yellow Buoy Dam.

Brine Brine, which is a liquid salty concentrate, is
generated from the Reverse Osmosis Plant and
contains similar elements as the gypsum sludge, but
is not dewatered. A brine waste facility was built at
the EWRP site to accommodate the liquid brine
waste. The brine waste is prevented from

reaching the environment through a system of
controls: a double liner, a leachate collection layer
and an under-drainage system below the double
liner.

The additional brine will continue to be disposed of into the existing brine pond located at the EWRP site.
When this facility reaches full capacity, the brine will then be disposed of at a new brine pond to be
constructed at that time at the Blaauwkrans Mine Residue Disposal (MRD) site at Navigation. Two future
brine ponds at Blaauwkrans were already permitted as part of Phase 1 of the scheme. In terms of the
additional gypsum sludge volumes, it is proposed that the gypsum sludge continue to be disposed of at
Yellow Buoy Dam. When this facility reaches full capacity (anticipated to be reached June / July 2014), the
gypsum sludge will then be disposed of at a new facility to be constructed at that time at the Blaauwkrans
MRD site at Navigation. Two future modules for disposal of gypsum cake at Blaauwkrans were already
permitted as part of Phase 1 of the scheme. Anglo is currently investigating the re-use of gypsum sludge in
building products and other by-products.
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3.0 STUDY APPROACH AND METHODS

The approach adopted in the study can be summarised as follows:

m Site visits were conducted to measure the bridges where pipeline crossings are proposed and to collect
flow information on the streams. During the site visit, photos were taken of the water courses and
estimates were made of the channel roughness for use in determining the flood lines;

m A baseline assessment using the available hydrology and water quality information was undertaken.
The data available from the Department of Water Affairs (DWA) and Anglo’s monitoring programs were
used for the baseline assessment;

m  Flood lines were determined for the Klipspruit/Brugspruit system and for the Naauwpoortspruit at the
EWRP.

w  The available flow and water quality data were used together with hydrological models to assess the
impacts on the flow regimes and the water quality of removing the discharges from the Kromdraaispruit
and the Klipspruit/Brugspruit System.

4.0 SITE DESCRIPTION
|

4.1 ntroduction

The study area is shown in Figure 1. The study area includes the upper reaches of the Kromdraaispruit and
the Klipspruit/Brugspruit System. The proposed pipelines cross the Klipspruit and a number of tributaries of
the Klipspruit and Brugspruit river system. The locations of the pipeline river crossings are shown in Figure 5.
The Kromdraaispruit is unaffected by pipeline crossings but will be impacted by the removal of the current
discharge from the spruit.

4.2 Description of Klipspruit/Brugspruit system

The Klipspruit catchment falls in Management Units 16, 17 and 18. The confluence of the Klipspruit with the
Olifants River is downstream of Witbank Dam and upstream of Loskop Dam.

The Kilipspruit catchment is highly impacted. The natural flow pattern is impacted on by sewage treatment
plant discharges from the Klipspruit (10 M{/d) and Ferrobank (40 MH/d) works as well as discharges from the
Brugspruit WPCP. From 1997 to 2008, neutralised acid mine water from BHP Billiton's South Witbank
Colliery was discharged to the Brugspruit. In 2008 the water was collected and sent to the EWRP for
treatment. There are also a number of defunct mines in the catchment. These mines were mined in the early
1900s. The majority of these mines are under the management of the Department of Mineral Resources.
Anglo is responsible for the defunct Middelburg Steam and Station Colliery which falls in this catchment.

The Brugspruit WPCP was commissioned in 1997 by DWA to treat the acid decants from the defunct T&DB
abandoned mine. Since commissioning, the WPCP and coliection system has fallen into disrepair. The
collection system has become blocked and no longer functions effectively. The WPCP has also been
vandalised and is no longer functioning. This has resulted in the acid decants from the workings reporting
untreated to the Brugspruit River. In 2009 DWA embarked on a program to refurbish the system. The
refurbishment is still underway.

The water guality is impacted on by these discharges as well as runoff from the urban areas, stock grazing of
the wetland vegetation and domestic use such as clothes washing in the river. The water quality in the
Klipspruit catchment has been of concern for some time. DWA prepared a Water Quality Management Plan
(WQMP) for the Klipspruit Catchment in 1992/93. It was proposed to implement a three-phased approach for
the restoration of acceptable water quality in the local streams:

Phase 1 involved more intensive enforcement of pollution prevention and source-based pollution control at
the different operating mines and industrial facilities. This phase was completed in late 1992.
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Phase 2 involved the collection and treatment of acid mine drainage from the old defunct mines. Treatment
simply entailed lime neutralisation and metals removal.

Phase 3 involved the re-mining and/or rehabilitation of all the old mining operations to reduce the amount of
polluted mine water generated.

The WQMP developed for the Klipspruit Catchment in 1992/93 identified water quality requirements for a
number of different users in the catchment. Consideration was given to potable use, irrigation, livestock
watering and the natural aquatic environment. Water quality guidelines were set for a number of water
quality variables at two levels:

interim water quality guidelines were set to be achieved after implementation of Phase Il of the WQMP,
involving the collection and neutralisation of acid mine drainage. This is the current implementation stage
that has been achieved in the catchment.

Acceptable water quality guidelines were set to be achieved after implementation of Phase il of the WQMP,
involving re-mining and rehabilitation of the old mine workings.

The Interim water quality guidelines presented in the WQMP were adopted as the Interim RWQO for the
Klipspruit catchment in the Integrated Water Resource Management Plan (IWRMP) for the Upper and Middle
Olifants catchments developed by DWA.

Table 3: Interim and acceptable water quality guidelines set for the Klipspruit catchment given in the
WQMP

WQMP Guidelines
Water Quality Variable (1992/93)

Interim Acceptable
pH 6.0-9.0 6.5-85
Conductivity (mS/m) 120 100
Total alkalinity as CaCOs(mg/l) - -
TDS (mg/l ) 820 680
Calcium (mg/l ) - -
Sodium (mg/l ) 250 150
Magnesium {mg/l) - -
Sulphate (mg/l) 500 250
Chloride (mg/l ) 320 100
Fluoride (mg/l ) 1.7 1.0
Manganese (dissolved) (mg/l) 1.0 0.2
iron (dissolved) (mgfl) 1.0 0.3
Aluminium (Dissolved) (mg/l) 0.2 01

4.3 Description of Kromdraaispruit

The Kromdraaispruit falls in Management Unit 21. The Kromdraaispruit is a tributary of the Saalklapspruit
which in turn is a tributary of the Wilge River. The confiuence of the Wilge River with the Olifants River is
immediately upstream of Loskop Dam. There are a number of defunct mines in the Kromdraaispruit
catchment as well as sections of Anglo’s Kromdraai Mine. The seeps from the defunct mines as well as the
discharge of neutralised mine water from the Kromdraai liming plant into the Kromdraaispruit has resulted in
the development of wetland systems in the spruit.
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The natural flow regime in the catchment is therefore impacted by the discharge from the Kromdraai liming
plant. In addition the water quality will also be impacted by the discharge. Although the discharged water is
neutral, the discharge is saline which impacts on the water quality in the Kromdraaispruit.

Iinterim RWQO have been set for Management Unit 21 as part of the IWRMP. The RWQO are listed in Table
4.

Table 4: Interim RWQO set in IWRMP for Management Unit 21 (Kromdraaispruit)

Water Quality Variable Interim RWQO
pH 6.5-84
Conductivity (mS/m) 70

Total alkalinity as CaCO3(mg/) 85

TDS (mg/l ) 450
Calcium (mgh ) 80
Sodium (mg/l ) 20
Magnesium (mg/l) 20
Sulphate (mg/l) 120
Chloride (mgfl ) 20
Fluoride (mg/t) 0.5
Manganese (dissolved) (mg/l) 0.18
Iron (dissolved) (mg/l) 1.0
Aluminium (Dissolved) (mg/l) 0.02

4.4 Description of Naauwpoortspruit

The Naauwpoortspruit falls in Management Unit 6 of the Witbank Dam Catchment. The Naauwpoortspruit
flows into the Witbank Dam which has been constructed on the Olifants River. The Naauwpoortspruit is
highly impacted with collieries and urban areas. The Greenside Colliery section of Kleinkopje Colliery and
Landau are located in the upper reaches of the catchment. The Naauwpoort WWTW is located at the lower
end of the catchment. The discharge from the WWTW is discharged into the river downstream of the DWA
gauge B1HO019.

Interim RWQO have been set for Management Unit 6 as part of the IWRMP. The RWQO are listed in Table
5.

Table 5: Interim RWQO set in IWRMP for Management Unit 6 (Naauwpoortspruit)

Water Quality Variable Interim RWQO
pH 6.5-9
Dissolved Oxygen (% sat) 70
Boron (mg/l) 0.5
Potassium (mg/l) 50
SAR (meql®) 1.5
Ammonia as NH; (mgN/I) 0.007
Sulphate (mg/l) 380
Fluoride (mg/l ) 1.0
Manganese (dissolved) 0.4
October 2010
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Water Quality Variable Interim RWQO
(mg/l)
Iron (dissolved) (mg/l) 1.0

Aluminium (Dissolved)

(mg/l) 0.02

50 BASELINE ASSESSMENT
5.1 Rainfall
The Rainfall Depths were extracted from the closest weather station obtained from the Design Rainfall

Estimation Program (details in Table 6). Station 0515196_W (Clewer) was selected due to the record iength
and the limited patching of the record.

Table 6: Rainfall Station used in the study

Station Station No. | Latitude Longitude Altitude Record MAP (mm)
Name )() )() (m) (Years)
Clewer (SAR) | 0515196_W | 25°54 29°08' 1525 54 724

The 24 hour storm rainfall data for the 1:2, 1:5, 1:10, 1:20, 1:50, 1:100 and 1:200-year recurrence intervals at
the SAWS Station 0515196_W (Clewer (SAR)) was abstracted from the database. The depths are presented
in Table 7 below.

Table 7: 24 Hour Storm Rainfall Depths (mm) for SAWS Station 0515196_W (Clewer)

Return Period (years) 1:2 1:5 1:10 1:20 1:50 1:100 1:200

Rainfall Depth (mm) 52.1 66.6 76.3 85.6 97.5 106.5 115.4

5.2 Streamflow

5.2.1 Kromdraaispruit

A low flow V Notch weir (WP32) has been installed at the lower end of the Kromdraaispruit above the R555
road. The location of the site is shown in Figure 2. The catchment area at the weir is 61 2km?. The
Kromdraai mine staff read the gauge at the weir daily. The mine provided monthly volumes measured at the
weir for the period of 2002 until 2009. These flows include the seeps and Kromdraai Liming Plant discharge.
The minimum, average and maximum monthly volumes recorded in each month are given in Table 8.

Table 8: Monthly flow volumes (million m®) measured at WP32 along the Kromdraaispruit

Oct Nov Dec | Jan Feb Mar | Apr May | Jun Jul Aug Sep

Minimum
Monthly 0.010 1 0.075 1 0.075 | 0.013 | 0.028 { 0.022 { 0.043 ; 0.025 { 0.073 { 0.061 | 0.005 | 0.005
Flow

Average
Monthly 0.228 §0.209 {1 0.213 | 0.194 | 0.202 { 0.365 { 0.334 | 0.371 | 0.377 | 0.376 | 0.205 | 0.191
Flow

Maximum
Monthly 0.395 | 0.406 | 0.496 | 0.388 ] 0.420 | 1.350 § 1.423 | 1.575 | 1.635 | 1.642 } 0.332 | 0.349
Flow

Qctober 2010
Report No. 12485-9459-5 11




EMALAHLENI MWR EXPANSION EIA - SURFACE WATER
SPECIALIST STUDY

An indication of the magnitude of the natural flows that can be expected in the Kromdraaispruit were
determined from the quaternary flows given in WRC (1990) for quaternary subcatchment B20G. The details
of the quaternary catchment are given in Table 9. The naturalised flows were factored by the ratio of the
catchment areas to give flows that are representative of the natural conditions. The monthly naturalized flows
are given in Table 10. The difference between the weir measurements and the natural flows represents the
contributions from other sources in the catchment.

Table 9: Catchment Area, Quaternary Catchment B20G unit MAR

Catchment Area (km’) MAR (mm) Streamflow (m”)

Kromdraaispruit 61.2 44 2692800

The naturalized flows for the low flow winter period from May to September are lower than the flows
measured by the mine at the weir. In the summer months the average naturalized flows are higher than the
measured weir flows due to capacity of the weir and the frequency of flow readings.

The discharge from the liming plant has been variable over the 2002 to 2009 period. The discharge was not
measured but data on the inflows to the plant indicated that the discharge was about 8 Mt/d (0.24 m*month)
on average. This discharge is of a similar magnitude to the average and maximum monthly flows measured

at the weir. This indicates that the flow is dominated by the discharge.

Table 10: Current average monthly naturalised flows (million m®) for the Kromdraaispruit
Scenario Oct Nov Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Sep
Kromdraaispruit
(no discharge
from Liming
Plant) 0.138 | 0.282 | 0.266 | 0.439 | 0.456 | 0.345 | 0.232 | 0.172 | 0.122 { 0.095 | 0.078 | 0.069
5.2.2 Klipspruit

The following sources of flow information are available in the Kiipspruit catchment: -

B

The measured monthly flow data collated from daily flow records measured on the Schoongezichtspruit
(WP25) for the period 2000 to 2009;

The flow records measured on the Klipspruit at DWA flow gauge B1HQ004 over the pe;iod 1959 to 2010.

The locations of the monitoring points are shown on Figure 2. The minimum, average and maximum monthly
flows measured at WP25 are given in Table 11.

Table 11: Monthly flow volumes (million m3) measured at WP25 along the Schoongezichtspruit

Oct | Nov Dec Jan Feb Mar Apr May Jun Jui Aug Sep

Minimum
Monthly 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flow
Average
Monthly 0.042 | 0.057 0.041 0.069 | 0.044 0.058 | 0.041 0.043 ; 0.044 [ 0.04 0.093 | 0.028
Flow
Maximum
Monthly 0.171 | 0.279 0.173 10.358 | 0.197 0.235 | 0.116 0.140 0163 | 0.1678 0.738 | 0.105
Flow

October 2010

Report No. 12485-9459-5 12




EMALAHLEN] MWR EXPANSION EIA - SURFACE WATER

SPECIALIST STUDY

The minimum and maximum daily flow rates as well as the 5, 50 and 95 percentile flow rates for the
Zaaihoek weir (B1H004) are listed in Table 12. The daily flows are shown plotted in Figure 3.

Table 12: The minimum and maximum daily flow rates (mzls) as well as the 5, 50 and 95 percentile

flow rates for the Zaaihoek weir (B1H004)

Oct Nov | Dec | Jan Feb Mar | Apr May | Jun | Jul Aug | Sep
Minimum

0.070 | 0.290 | 0.124 | 0.377 | 0.243 | 0.090 | 0.036 | 0.025 | 0.024 | 0.025 | 0.031 | 0.024
Monthly Flow
th .
glo\':’veme”"'e 0.201 | 0520 | 0.364 | 0.738 | 0.478 | 0.237 | 0.432 | 0.287 | 0.506 | 0.481 | 0.417 | 0.217
th .
g?owperce”t”e 1.075 | 1.540 | 1.885 | 2.350 | 1.965 | 2.225 | 1.930 | 1.480 | 1.445 | 1380 | 1.215 | 0.967
th . *
ﬁf’owpe“’e”t"e 3.588 | 3.826 | 6.670 | 9.678 | 8.650 | 8.799 | 6.443 | 4.633 | 3.648 | 3.113 | 2.847 | 2.40. '
Maximum 3.760 | 5.960 | 7.560 | 12.40 | 23.90 | 17.20 | 12.10 | 7.380 | 5.800 | 4.610 | 3.960 | 3.190
Monthly Flow

The available flow records highlight the following:-

w  The flows in the Schoongezichtspruit are low as would be expected for the upper reaches of the
catchment. There are periods where the flows in the spruit are essentially zero.

m  The measured flows at the Zaaihoek weir show a very strong baseflow due to the sewage treatment

plant discharges which total 0.58 m%s.

5.2.3 Naauwpoortspruit
The daily river flows for the Naauwpoortspruit catchment were obtained from the DWA website for the

B1H019 weir located about 7 km downstream of the EWRP. The data set extends from April 1990 to August
2009. The minimum, maximum, 5%, 50" and 95" percentiles of the flows measured at B1H019 are shown in
Table 13.

Table 13: Minimum, maximum, 5", 50" and 95" percentiles of daily flows measured at B1H019 weir

Statistic Flow (m%/s)

Min 0.001

Max 2.354*

5th Percentile 0.015

50th Percentile 0.066

95th Percentile 0.647

* Capacity of weir

The flows measured at the weir vary significantly. The river does not have a high base flow as there are
limited point source discharges in the catchment.

October 2010
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5.3.3 Naauwpoortspruit

The water quality data for the Naauwpoortspruit was obtained from Anglo. The closest water quality
monitoring point along the Naauwpoortspruit to the emergency pre-treated mine water discharge point from
the EWRP is at WP 46. This point is located upstream of the N12 on the Naauwpoortspruit. The available
data set begins in April 1990 and ends in August 2009 but the data set is inconsistent with missing values.
The 5™, 50" and the 95" percentiles of the data set are presented in Table 16 and compared against the

Resource Water Quality Objectives (RWQO).
Table 16: Water Quality Data at B1H019 along the Naauwpoortspruit

6.1 Observations made during the site visit

. 5t 50" 95"

Parameter Units Percentile Percentile Percentile RWQO's
SODIUM mg/L 15 28 59 115
POTASSIUM mgiL 1.1 5 9.09 50
 CALCIUM mg/L 29 59

MAGNESIUM | mg/L 15 32

pH )

CONDUCTIVITY | mS/m 37.2 663

CHLORIDE mg/L 6.1 19

SULPHATE mg/L 75 223

TALKALINITY | mg/l CaCO3 | 24 76

FLUORIDE mg/L 0.3 0.4

PO4 as P mg/L 0.003 0.013

NH4(N) mg/L )
NO3(N) mg/L 0.02 0.04 0.23 6
SILICA mg/L 1.21 3.1 5.99 -
TKN mg/L 0.095 0.365 1.572 -
TP asP mg/L 0.012 0.026 0.138 0.25
TDS mg/L 257 466 650
SAR 0.50 0.75

6.0 FLOODLINE DETERMINATION

A site visit to the relevant river crossings within the study area was undertaken to collect the information
required to model the floodlines with the HEC-RAS model. The site visit was undertaken by Kevin Bursey
and Angelina Jordanova of GAA on 07 January 2010 to determine the following inputs required by the
model:

i  “Roughness” of the watercourse and the area adjacent to it. The site visit established the Mannings’ n
to be between 0.03 and 0.045;

m  Hydraulic controls (culverts); and

m  The river widths, the bank heights and the road deck heights.

The site visit allowed for photographic identification and measurements of the flow controls. The location of
the river crossings and their associated catchments are shown in Figure 5.
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5.3.2 Klipspruit/Brugspruit

The water quality data for the Klipspruit/Brugspruit was obtained from the Anglo Brugspruit database. The
data set available was for March 1990 to October 2009. The 5", 50" and the 95" percentiles of the data set
are presented in Table 15 and compared against the Resource Water Quality Objectives (RWQO). The
location of the monitoring sites is shown in Figure 4.

The results given in Table 15 show the following:-

g The river system is acidic most of the time. The sources of acid are decants and seeps from the defunct
mines in the upper reaches of the catchment.

Due to the acidic conditions in the river, the dissolved heavy metal concentrations exceed the RWQO.
The concentrations pose a threat to the aquatic life. In fact high aluminium concentrations have been
identified as a reason for the fish kilis in Loskop Dam.

@  The salinity related water quality variables sulphate, TDS, calcium and magnesium exceed the RWQO.

m  The Klipspruit / Brugspruit System is in a poor condition and threatens the water quality of the Olifants
River and Loskop Dam.

October 2010
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Daily Flow Record along Klipspruit at BIH004 (Zaaihoek)
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Figure 3: Daily Flow record on the Klipspruit at B1H004 (Zaaihoek)

53 Water Quality

The water quality data was obtained from the following sources:
Department of Water Affairs (DWA)

@ Anglo (Kromdraai)

The water qualities were assessed in terms of the stafus quo as well as the anticipated impacts of
discharging water into the Kromdraaispruit, Klipspruit and Naauwpoortspruit. The water qualities presented
below are representative of the current river flows found in the various catchments. The water quality
monitoring site locations are shown in Figure 4.
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5.3.1 Kromdraaispruit

The water quality data for the Kromdraaispruit was obtained from the Anglo Kromdraai database. The data
set available was for the period from March 1990 to October 2009. The 5", 50" and the 95" percentiles of
the data set are presented in Table 14 and compared against the Resource Water Quality Objectives
(RWQO) for the Kromdraaispruit. WP 32 is located at the weir along the Kromdraaispruit, WP 53 is located at
the Graham Dam outlet along the Kromdraaispruit, WP 54 measures the quality of the discharges from the
liming plant.

The comparison of the measured water quality data at WP32 to the RWQO's highlights that there are
extended periods when the water in the Kromdraaispruit is slightly acid with associated high aluminium and
manganese concentrations. The TDS, sulphate and calcium concentrations also exceed the RWQO's for the
spruit. The discharge from the Graham Dam (WP53) is also acidic for 5% of the time. The liming plant
produces an effluent which is acidic 5% of the time and periods of high pH (>9.0) for 5% of time due to over
liming. In summary the available data indicates that there must be sources of acidic water other than the
liming plant discharge to cause the acid conditions in the Kromdraaispruit at WP32 for more than 50% of the
time.
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