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Royal Haskoning DHV, Coffey Environmental, Golder Associates Africa (Pty) Ltd, GCS Environmental
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Indemnity and Conditions Relating to this Report

The findings, results, observations, conclusions and recommendations given in this report are
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Should the Client wish to utilise any part of, or the entire report, for a project other than the subject
project, permission must be obtained from dBAcoustics CC. This will ensure validation of the

suitability and relevance of this report on an alternative project.



Executive summary

Introduction

dBAcoustics was appointed by Golder Associates Africa (Pty)Ltd to determine and assess the
potential environmental noise impact of the proposed open cast mining activities, hauling of coal
overland to the processing plant and other infra-structure associated with mining activities on the
Farm Turfvlakte. The proposed Turfvlakte mining pits will be situated inside the current Exxaro
Coal (Pty) Itd - Grootegeluk mining rights area within the Lephalale district, Limpopo Province,
South Africa. Grootegeluk Coal mine is situated approximately 20km west of Lephalale / Ellisras.
The proposed development of these additional opencast pits and associated infrastructure will be

situated on the eastern portion of the Turfvlakte farm.
The noise survey was carried out during the summer period on 14 and 15 November 2017.
The following mining establishment is proposed for the project:

e Construction of open cast pits 1 and 2;

e Haul roads;

e Contractor laydown area;

o Water pipeline from Turfvlakte pit/s to Grootegeluk mining area;
¢ Infra-structure associated with opencast mining activities; and

e Stockpiles and waste rock dumps.

The study area covered the boundaries of the proposed Turfvlakte mining site and at the abutting
residential areas, access road/s, along the main feeder roads and at the noise receptors. The
residents of the different identified noise receptors in the vicinity of the proposed Turfvlakte open
cast mine are exposed to distant power plant and mining activities, train activities, agricultural
activity noise, distant traffic noise, domestic noise and natural noises such as insects, wind and
animal noises. The above noise sources contribute to the prevailing environmental ambient noise

level of the study area.

The following observations were made in and around the study area:

e There was a constant flow of traffic along the feeder roads (Grootegeluk to Lephalale and
Medupi and Lephalale) during the day and intermittent during the night;
e Grootegeluk mine and the two power stations (Matimba & Medupi power stations) were

operational during the time of the noise survey;



e The wind and weather conditions play an important role in noise propagation.

The following are noise sources in the vicinity of and the boundaries of the study area:

e Grootegeluk mine;

e Matimba and Medupi Power stations;

e Heavy duty vehicles and motor vehicles;
e Agricultural activities;

e Railroad activities;

e Light industrial activities;

e |nsects;

e Birds;

e Wind noise.

Noise Impact Assessment

In terms of the Noise Regulations a noise disturbance is created when the prevailing ambient noise
level is exceeded by 7.0dBA or more. Noise is part of our daily exposure to different sources which
is part of daily living and some of these physical attributes which may at times be part of the

ambient levels that people get used to without noticing the higher levels.
Two aspects are important when considering potential impacts of a project:

e The increase in the noise levels, and;

e The overall noise levels which will be created by the activities of the pits.

The proposed changes during the construction, operational and decommissioning phases will
require approved management measures and ongoing noise surveys will have to be carried out to

ensure compliance to the relevant noise regulations and/or standards.

Conclusion and Recommendations

There will be a slight upwards shift in the immediate environmental noise levels during the construction
phase (temporary basis) and a more permanent basis during the operational phase. The noise increase
will however be insignificant during the construction, operational and decommissioning phases as it will
be below the threshold value of 7.0dBA.



The potential noise increase from the proposed Turfvlakte mining establishment can however be
controlled by means of approved acoustic screening measures, state of the art equipment, proper noise
management principles and compliance to the Local Noise Regulations, and the International Finance
Corporation’s Environmental Health and Safety Guidelines. The proposed noise management plan
must be in place during the construction and operational phases so as to identify any noise increase on
a pro-active basis.

The proposed Turfvlakte mining establishment will comply with the relevant Noise Control Regulations,
1994 and SANS 10103 of 2008 provided that the noise mitigatory measures are in place and that the

noise management plan be adhered to at all times.

Barend van der Merwe — MSc UJ
Environmental noise specialist
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This report was prepared in terms of the National Environmental Management Act, 1998 (Act No. 107 of

1998), in terms of NEMA, the Environmental Impact Assessment Regulations, 2014 — Regulation 982 and

the following aspects are dealt with in the report:

No. Requirement Section in report

1a) Details of -

0] The specialist who prepared the report P3-P5

(i) The expertise of that specialist to compile a specialist report including a P3-P5
curriculum vitae

b) A declaration that the specialist is independent P3-P5

C) An indication of the scope of, and the purpose for which, the report was P15
prepared

d) The date and season of the site investigation and the relevance of the season P7
to the outcome of the assessment

e) A description of the methodology adopted in preparing the report or carrying P19
out the specialised process

f) The specific identified sensitivity of the site related to the activity and its P21
associated structures and infrastructure

0) An identification of any areas to be avoided, including buffers P24

h) A map superimposing the activity including the associated structure and P14
infrastructure on the environmental sensitivities of the site including areas to be
avoided, including buffers

i) A description of any assumption made and any uncertainties or gaps in P44
knowledge

)] A description the findings and potential implication\s of such findings on the P33-P43
impact of the proposed activity, including identified alternatives on the
environment

k) Any mitigation measures for inclusion in the EMPr P46

)] Any conditions for inclusion in the environmental authorisation P46

m) Any monitoring requirements for inclusion in the EMPr or environmental P47-P48
authorisation

n) A reasoned opinion -

0] As to whether the proposed activity or portions thereof should be authorised P49

(i) If the opinion is that the proposed activity or portions thereof should be P49
authorised, any avoidance, management and mitigation measures that should
be included in the EMPr, and where applicable, the closure plan

0) A description of any consultation process that was undertaken during the N/A
course of preparing the specialist report

p) A summary and copies of any comments received during any consultation N/A
process and where applicable all responses thereto; and

q) Any other information requested by the competent authority N/A
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1. Introduction

dBAcoustics was appointed by Golder Associates Africa (Pty) Ltd to determine and assess the
potential environmental noise impact of the proposed open cast mining activities, hauling of coal
overland to the processing plant and other infra-structure associated with mining activities on the Farm
Turfvlakte. The proposed Turfvlakte mining pits will be situated inside the current Exxaro Coal (Pty)
Ltd - Grootegeluk mining rights area within the Lephalale district, Limpopo Province, South Africa.
Grootegeluk Coal mine is situated approximately 20km west of Lephalale / Ellisras. The proposed
development of these additional opencast pits and associated infrastructure will be situated on the
eastern portion of the Turfvlakte farm. Access routes, pipelines and power lines will run through the

remaining Grootegeluk Mining Rights area so as to link up to the existing mine infrastructure.

The proposed mining establishment will take place in an area where there are mining activities, a
guesthouse (Manketti Lodge), Matimba Power station (to the east), rail road and feeder roads.
Maropeng residential area will be the closest formal residential area to the proposed mining
establishment and some 1.3km to the east of the centre of the proposed mining area whereas
Lephalale is some 9.1km to the south. The noise impact assessment will consider and evaluate the
additional sound levels from the following proposed mining activities into abutting areas. All of these
activities will take place within the Grootegeluk mining area and will consist of the following:

e Mine pits 1 & 2;

e Haul roads;

¢ Roads for light vehicles;

e An area to store overburden material until backfilling can commence;
¢ Contractor lay-down areas;

e Power lines and substations;

¢ A small fuel facility for the contract miner;

e Waste rock and material will be back-filled into the Grootegeluk pit some 4 650m to the west.
The noise survey was carried out during the summer season on 14 and 15 November 2017 during the

day and night time periods. The location of the Proposed Turfvlakte open cast pit, proposed

Thabametsi mine and Grootegeluk mine is illustrated in Figure 1.1.

13



Figure 1-1: Location of the proposed Turfvlakte mine
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The purpose of the environmental noise study and impact assessment was:

e To determine the environmental baseline noise levels along the boundaries of the mining areas

and residential areas in the vicinity of the Turfvlakte study areas.

The environmental noise baseline information will be used to calculate the potential noise intrusion

levels at the abutting noise receptors.
Background to environmental noise

Sound is a wave motion, which occurs when a sound source sets the nearest particles of air in motion.
The movement gradually spreads to air particles further away from the source. Sound propagates in

air with a speed of approximately 340 m/s.

The sound pressure level in free field conditions is inversely proportional to the square of the distance
from the sound source — inverse square law. Expressed logarithmically as decibels, this means the
sound level decreases 6 dB with the doubling of distance. This applies to a point source only. If the
sound is uniform and linear then the decrease is only 3 dB per doubling of distance. The decibel scale
is logarithmic, therefore decibel levels cannot be added in the normal arithmetic way, for example, two
sound sources of 50.0dB each do not produce 100.0dB but 53.0dB, nor does 50.0dB and 30.0dB
equal 80.0dB, but remains 50.0dB. Air absorption is important over large distances at high frequencies
and it depends on the humidity but is typically about 40.0dB/km @ 4000 Hz. Traffic noise frequencies
are mainly mid/low and will be unaffected below 200m.

When measuring the intensity of a sound, an instrument, which duplicates the ear variable sensitivity
to sound of different frequency, is usually used. This is achieved by building a filter into the instrument
with a similar frequency response to that of the ear. This is called an A-weighting filter because it
conforms to the internationally standardized A-weighting curves. Measurements of sound level made

with this filter are called A-weighted sound level measurements, and the unit is dB.

Sound propagation is affected by wind gradient rather than the wind itself. The profile of the ground
causes such a gradient. The sound may be propagated during upwind conditions upwards to create a
sound shadow. A downwind refracts the sound towards the ground producing a slight increase in
sound level over calm isothermal conditions. The velocity of sound is inversely proportional to the
temperature therefore a temperature gradient produces a velocity gradient and a refraction of the

sound. Temperature decreases with height and the sound is refracted upwards.
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For a source and receiver close to the ground quite large attenuation can be obtained at certain
frequencies over absorbing surfaces, noticeably grassland. This attenuation is caused by a change in
phase when the reflected wave strikes the absorbing ground and the destructive interference of that
wave with the direct wave. The reduction in sound tends to be concentrated between 250 Hz and 600
Hz.

Noise screening can be effective when there is a barrier between the receiver and the source i.e.
walls, earth mounds, cuttings and buildings. The performance of barriers is frequency dependent. To
avoid sound transmission through a barrier the superficial mass should be greater than 10 Kg/m?.

There is a complex relation between subjective loudness and the sound pressure level and again
between annoyance due to noise and the sound pressure level. In general the ear is less sensitive at
low frequencies and the ear will only detect a difference in the sound pressure level when the ambient

noise level is exceeded by 3.0-5.0dBA.

There are certain effects produced by sound which, if it is not controlled by approved acoustic
mitigatory measures, seem to be construed as undesirable by most people and they are:
e Long exposure to high levels of sound, which may damage the hearing or create a
temporary threshold shift — in industry or at areas where music is played louder than
95.0 dBA. This will seldom happen in far-field conditions;
e Interference with speech where important information by the receiver cannot be
analyzed due to loud noises;
o Excessive loudness;

. Annoyance.

A number of factors, for example clarity of speech, age of listener and the presence of noise induced

threshold displacement, will influence the comprehensibility of speech communication.

The effect of noise (with the exception of long duration, high level noise) on humans is limited to
disturbance and/or annoyance and the accompanying emotional reaction. This reaction is very difficult
to predict and is influenced by the emotional state of the complainant, his attitude towards the

noisemaker, the time of day or night and the day of the week.

Types of noise exposure:

e Continuous exposure to noise — The level is constant and does not vary with time e.g.

traffic on freeway and an extractor fan;
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Intermittent exposure to noise — The noise level is not constant and occurs at times
e.g. car alarms and sirens;
Exposure to impact noise — A sharp burst of sound at intermittent intervals e.g.

explosions and low frequency sound.

Noise affects humans differently and the new noise which will be coming from the mine establishment

and the associated activities will depend upon the intensity of the sound, the length of time of

exposure and how often over time the ear is exposed to it. Urban dwellers are besieged by noise, not

only in the city streets but also in the busy workplaces and household noises.

The time-varying characteristics of environmental noise are described using statistical noise

descriptors:

Leqg: The Leq is the constant sound level that would contain the same acoustic energy

as the varying sound level, during the same period of time.

Lvax: The instantaneous maximum noise level for a specified period of time.

Lvin: The instantaneous minimum noise level for a specified period of time.

The following relationships occur for increases in A-weighted noise levels:

The trained healthy human ear is able to discern changes in sound levels of 1.0dBA
under controlled conditions in an acoustic laboratory;

It is widely accepted that the average healthy ear can barely perceive noise level
changes of 3.0dBA;

A change in sound level of 5.0dBA is a readily perceptible increase in noise level,

A 10.0dBA change in the sound level is perceived as twice as loud as the original

source.

The World Bank in the Environmental Health and Safety Regulations has laid down the following noise

level guidelines:

Residential area — 55.0dBA for the daytime and 45.0dBA for the nighttime period,;
Industrial area — 70.0dBA for the day- and nighttime periods.
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The difference between the actual noise and the ambient noise level and the time of the day and the

duration of the activity, will determine how people will respond to sound and what the noise impact will

be. In order to evaluate such, there must be uniform guidelines to evaluate each scenario. SANS
10103 of 2008 has laid down sound pressure levels for specific districts and has provided the following
continuous noise levels per district as given in Table 2.1.

Table 2-1: Recommended noise levels for different districts.

Type of district Equivalent continuous rating level (Lreq.1) fOr ambient noise - dBA
Outdoors Indoors, with open windows
Day-night | Daytime Night- |Day-night | Daytime Night-time
I-Rdn LReqd time I-R.dn LReq.d LReq.n
LReqn

a) Rural districts 45 25 35 35 35 25

b) Suburban districts with 50 50 40 40 40 30

little road traffic

c) Urban districts 55 55 25 45 25 35

d) Urban districts with

some workshops, with

business premises and with 60 60 50 50 50 40

main roads

e) Central business

district 65 65 55 55 55 45

f) Industrial districts 70 70 60 60 60 50

For industrial districts, the Lgr 4, concept does not necessarily hold. For industries legitimately operating in an industrial district
during the entire 24h day/night cycle, Lreqa = Lreqn= 70dBA can be considered as typical and normal.

The response to noise can be classified as follows:

. An increase of 1.0dBA to 3.0dBA above ambient noise level will cause no response
from the affected community. For a person with normal hearing an increase of 0dBA to
3.0dBA will not be noticeable

. An increase between 1.0dBA — 10.0dBA will elicit little to sporadic response. When the
difference is more than 5.0dBA above the ambient noise level a person with normal
hearing will start to hear the difference.

. An increase between 5.0dBA and 15.0dBA will elicit medium response from the
affected community.

. An increase between 10.0dBA and 20.0dBA will elicit strong community reaction.

Because there is no clear-cut transition from one community response to another as well as several
variables, categories of responses can overlap. This should be taken into consideration during the
evaluation of a potential noise problem. There is therefore a mixture of activities and higher noise
levels as per the above recommended continuous rating levels within i.e. residential, industrial and

feeder roads in close proximity of each other. The ambient noise level will therefore differ throughout
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the study area, depending on the region and the measuring position in relation to areas with existing

mining activities. People exposed to an increase in the prevailing ambient noise level will react

differently to the noise levels and the response is given in Table 2.2.

Table 2-2: Response when ambient noise levels is exceeded

Excess Estimated community/group response

dB Category Description

0 None No observed reaction

0-10 Little Sporadic complaints

5-15 Medium Widespread complaints

10-20 Strong Threats of community/group action
>15 Very strong Vigorous community/group action

3. Study methodology

3.1 Instrumentation

The noise survey was conducted in terms of the provisions of the Noise Control Regulations, 1994
and the SANS 10103 of 2008 (The measurement and rating of environmental noise with respect to
annoyance and to speech communication) using a digital Larson Davis 831 — Class 1 meter with
Logging, Environmental 1/1, 1/3 Octave Band and percentiles Sound Level Meter (Class 1). On
taking measurements the device-meter scale was set to the “A” weighed measurement scale which
enables the device to respond in the same manner as the human ear. The device was held
approximately 1.5 m above the surface and at least 3.0m away from hard reflecting surfaces. A
suitable wind shield was used on the microphone for all measurements in order to minimise wind
interference. The Instrument was checked and calibrated prior to use and maintained in
accordance with equipment and coincided below 1.0dBA.The following instruments were used in

the noise survey:

Larsen Davis Integrated Sound Level meter Type 1 — Serial no. S/N 0001072;
Larsen Davis Pre-amplifier — Serial no. PRM831 0206;

Larsen Davis V%" free field microphone — Serial no. 377 B02 SN 102184;
Larsen Davis Calibrator 200 — Serial n0.9855.

The calibration certificates are attached as Appendix A. The measured ambient noise level during
the daytime and night time periods will be the baseline ambient noise criteria for the study area and
will be evaluated in terms of SANS 10103 of 2008.
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3.2 Measuring points

The measuring points for the study area were selected to be representative of the prevailing
ambient noise levels for the study area and include all the noise sources such as distant mining

activities, power station noise, traffic and domestic noise. The measuring points are illustrated in
Figure 3.1.
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Figure 3-1: Measuring points
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The location of the measuring points throughout the study area and the physical attributes of

each measuring point are illustrated in Table 3.1.

Table 3-1: Measuring points and co-ordinates for the study area

Position | Latitude Longitude Remarks

1 23° 39.503' 27° 35.703' Northern side of Maropong.Distant Matimba power station audible.

2 23° 39.706' 27° 37.086' Marapong residential area. Distant Matimba power station audible.

3 23° 39.982' 27° 37.447' Marapong boundary behind Matimba power station. Power station noise
audible.

4 23°39.336' 27° 40.775' Lephalale Agricultural Holdings. Distant Matimba power station audible.

5 23° 39.739' 27° 42 571" Lephalale Agricultural Holdings (Horse riding school). Distant Matimba
power station audible.

6 23° 40.540' 27° 41.250' Residential area at Lephalale. Domestic type noise.

7 23°41.832' 27° 39.871' Residential area. Distant traffic audible.

8 23° 43.663' 27° 41.403' Mabula Lodge. Distant humming sound audible.

9 23° 44.285' 27° 39.402' South east of the proposed Turfvlakte. Distant plant audible.

10 23°43.703' 27° 35.591' Eskom nature reserve. Far distant Medupi plant audible.

11 23° 44.508' 27° 34.812' Eskom nature reserve. Far distant Medupi plant audible.

12 23° 45.872' 27° 31.589' Kumanati Lodge. Distant Medupi plant audible.

13 23° 46.536' 27° 28.939' Lephalale game traders. Agricultural activities audible.

14 23°43.216' 27° 24 179" Taaibosch. Insects and birds audible.

15 23° 42.446' 27° 27.036' Along Steenbokpan Road. Traffic — 10 vehicles not included in results.

16 23°42.493' 27°29.772' West of Grootegeluk mine. Distant Grootegeluk mine audible.

17 23°42.052' 27° 29.481' West of Grootegeluk mine. Distant Grootegeluk mine audible.

18 23° 40.462' 27° 28.492' West of Grootegeluk mine. Distant Grootegeluk mine audible.

19 23° 39.289' 27° 27.915' West of Grootegeluk mine. Distant Grootegeluk mine audible.

20 23° 36.065' 27° 31.313' Along gravel road. Insects and birds.

21 23° 37.078' 27° 33.555' Along gravel road. Insects and birds.

The following is of relevance to the ambient noise measurements:

The Laeq Was measured over a representative sampling period exceeding 10 minutes at
each measuring point;

The noise survey was carried out during the day and nighttime period being 6h00 to
22h00 for the day time and 22h00 to 6h00 for the night time period.

Site Characteristics

The following observations were made in and around the study area:

There was a continuous to intermittent flow of traffic along the tarred feeder roads to the
east and south of the proposed Turfvlakte mining area;

The tarred feeder road immediately east of the proposed mining area was used by traffic
and heavy-duty trucks;

The gravel road leading to the south was used on an intermittent basis;

Domestic type noise, traffic and Matimba power station noise contribute to the prevailing

ambient noise level;
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e Domestic type activities, traffic noise, birds and insects contribute to the prevailing
ambient noise levels in the residential areas of Lephalale; and

¢ The wind and weather conditions play an important role in noise propagation.
34 Current noise sources

The following are noise sources in the vicinity of and the boundaries of the study area:
e Domestic noises;
e Intermittent traffic along the feeder roads and haul roads;
¢ Intermittent train and train hooting noise;
o Distant traffic noise from the abutting feeder roads;
¢ Noise from Matimba and Medupi power stations;
e Insects;
e Birds;

e Wind noise.

3.5  Atmospheric conditions during the noise survey

The noise readings were carried out at the different measuring points and the prevailing
atmospheric conditions i.e. wind speed, wind direction and temperature were taken into

consideration. The following meteorological conditions were recorded:

14 November 2017

Daytime
e Wind speed — less than 2.7m/s;
e Temperature — 28.5°C — No strong temperature gradient occurred near the ground;
e Cloud cover — Clouds;

¢ Wind direction — The wind was blowing from a north-westerly direction;

e Humidity — 20% humidity.

Night time
e Wind speed — No wind to 2.9m/s;
e Temperature — 15.5°C ;
e Cloud cover — Clouds;
e Wind direction — The wind was blowing from a north-easterly direction;

e  Humidity — 70% humidity.
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4.1

4.2

15 November 2017

Daytime
e Wind speed — less than 2.4m/s;
e Temperature — 28.7°C — No strong temperature gradient occurred near the ground;
e Cloud cover — Clouds;
e Wind direction — The wind was blowing from a north-westerly direction;
e  Humidity — 10% humidity.

Night time
e Wind speed — less than 2.7m/s;
e Temperature — 16.7°C — No strong temperature gradient occurred near the ground;
e Cloud cover — Clouds;
¢ Wind direction — The wind was blowing from a north-easterly direction;
e Humidity — 10% humidity.

The wind speed and wind direction will determine the propagation of the mine and/or power
station activity noises and how the residents will perceive noises.

Regulatory and Legislative Requirements

There are specific regulatory and legislative requirements which regulate the proposed

development in terms of environmental noise. The legislative documents are as follows:

Department of Environment Affairs: Noise Control Regulations promulgated under the
Environment Conservation Act, (Act No. 73 of 1989), Government Gazette No. 15423, 14
January 1994.

These noise control regulations are applicable in the study area and the main aspect of these
noise control regulations is that you may exceed the prevailing ambient noise levels by 7.0dBA

before a noise disturbance is created.

South African National Standards — SANS 10103 of 2008

The South African National Standards provide the guidelines for the different recommended
prevailing ambient noise levels and how to evaluate when a specific operation or activity is
creating a noise disturbance and what reaction can be expected if a noise disturbance is

created.
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4.3 South African National Standards — SANS 10210 of 2004

This national standard is used when calculating or predicting increased road traffic noise

during new developments.

4.4 Environmental, Health and Safety Guidelines of the IFC of the World Bank

The recommended noise level for a noise sensitive area is 55.0dBA during the day and
45.0dBA during the night.

The Constitution of the Republic of South Africa Act, (Act No 108 of 1996) makes provision for the
health and well-being of the citizens and to prevent pollution and to promote conservation.
According to Article 24 of the Act, everyone has the right to:
(a) an environment that is not harmful to their health and well-being; and
(b) have the environment protected for the present and future generations
through reasonable legislative and other measures that-
() prevent pollution and ecological degradation;
(i) promote conservation; and
(iif) secure ecological sustainable development and use of natural resources, while

promoting justifiable economic and social development.

It is widely recognized that many aspects of mining operations may lead to an increase in the
environmental ambient noise levels. The impact of such an increase in the prevailing noise levels can
be both physical and physiological. Many aspects of mining operations lead to an increase in noise
levels over the prevailing ambient levels (Garvin et al., 2009).

Description of the receiving environment

The prevailing ambient noise levels in build-up areas were created by domestic activities, distant
traffic, barking dogs and wind in the trees. Some of the residential areas are located close to or in the
vicinity of the feeder roads with the result that the prevailing ambient noise levels will be higher due to
the traffic during the day and the night respectively. The distance between the nearest points of the
residential areas to the proposed mining areas (Pit 1, Pit 2, Infra structure and Topsoil dump) will be

determined and is illustrated in Table 5.1.
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Table 5-1: Distance between the noise receptors and the different mine activities

Properties | Pit1 | Pit2 Str':f:’t‘:l i ;'::c" T;’S;‘,’,"
A 5490 | 5003 | 5538 | 5329 | 6004
B 9084 | 8375 | 9253 | 9048 | 9592
C 13662 | 13126 | 13442 | 13230 | 14049
D 14291 | 13912 | 13859 | 13652 | 14697
E 10212 | 10789 | 10755 | 10514 | 11427
F 10554 | 10329 | 10284 | 10081 | 10959
G 7420 | 8217 | 7812 | 7610 | 8562
H 10114 | 11454 | 10416 | 10213 | 10886
| 13637 | 15193 | 14267 | 14063 | 14394
J 16837 | 18189 | 17272 | 17071 | 12997
K 12697 | 13181 | 13167 | 12965 | 13085
L 12807 | 13327 | 13245 | 13040 | 12923
M 16310 | 16380 | 16520 | 16319 | 16091
N 19497 | 19526 | 19647 | 19243 | 18938
0 9902 | 8570 | 9500 | 9295 | 8944
P 9869 | 8734 | 9417 | 9215 | 9069
Q 2526 | 1976 | 3102 | 2901 | 2876
R 4286 | 3834 | 4686 | 4285 | 5106
M;':;Ztt' 1918 | 338 | 1456 | 1286 | 1432

The noise receptors in the vicinity of new Turfvlakte mine are illustrated in Figure 5.1.
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The prevailing ambient noise levels at the different measuring points are given in Table 6.1. These
noise levels include all the noise sources currently in the area such as domestic, traffic noise,

distant mine noise and natural noise sources. The Leq is the average noise level for the specific
measuring point over a period of time, the Lmax is the maximum noise level and the Lmin is the

minimum noise level registered during the noise survey for the specific area in dBA.

Table 6-1: Noise levels for the day and night in the vicinity of the Turfvlakte study area.

A
N
10 km

Day time

Position I&E& I(_Fn;"gi() - I(_Frgllsr]f) -| Remarks I(_I?c':l?t() - I(_Frztls:) - | Remarks

dBA dBA dBA dBA
1 43.2 | 66.0 | 38.1 | g atinoa Power 57.9 | 45.3 | Distant Maimoa power
2 50.3 | 64.5| 44.9 | Doan MatmoaPower 67.1 | 46.9 | Doant Matmba Power
3 49.3 | 656 | 44.4 | DoanvatnoaPower 64.6 | 46.2 | Doant Matmba Power
+ | a0a| s8] sos| Dy 617 | 346 | St
5 40.2 63.7 30.4 ,F’-)\Ita tnhteait;%II? and no 65.0 35.3 S\I:r:]teaitgigllf and no
6 43.6 | 61.9 | 38.8 | oo insectsand 59.1 | 403 | peectsanddistant
7 418 | 50.5 | 36.5 E(I)?;znt traffic and plant 57.9 38.9 :Ir)]iséi?st.trafﬁc and
8 42.1 | 69.8 | 39.4 | =anthumming 60.8 | 34.4 | Eantincectsand
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Distant power station

Distant power station

9 36.7 | 551 | 355 | =&

Distant Medupi power
10 37.6 | 75.8| 33.5| o

Distant Medupi power
11 38.7 71.6 35.4 | <iation noise.

Distant Medupi power
12 32.7 | 56.6| 23.6 | spon et

Distant agricultural
13 33.1 51.0 24.3 activity noise.
14 34.2 55.4 19.6 | Insects and bird noise.

Distant Grootegeluk
15 34.9 60.4 21.2 activity noise.
16 48 .4 68.4 38.3 | Intermittent traffic noise.

Distant Grootegeluk
17 35.8 | 63.2| 345 | > o0

Distant Grootegeluk
18 36.7 | 65.1| 31.9 | & e

Distant Grootegeluk
19 36.2 | 60.9| 204 | o o
20 34.1 61.3 23.4 | Birds and insect noise.
21 35.5 61.3 23.2 | Birds and insect noise.

62.0 38.8 noise and insects.
51.8 38.7 | Insect noise.
44.3 36.9 | Insect noise.
50.5 32.4 | Insect noise.
Distant Medupi power
48.9 30.3 station noise.
56.2 33.3 | Insects.
Distant Grootegeluk
55.1 28.2 | mining activity noise and
insects.
Distant Grootegeluk
53.9 35.4 | mining activity noise and
insects.
Distant Grootegeluk
46.9 24.7 mine and insect noise.
Distant Grootegeluk
ar.7 25.4 mine and insect noise.
Distant Grootegeluk
52.4 29.7 mine and insect noise.
55.7 20.6 | Distant insect noise.
60.4 21.2 | Distant insect noise.

The ambient noise level along Nelson Mandela Avenue which is the main access road to the

Grootegeluk mine was 66.8dBA during the day and 62.2dBA during the night. The ambient noise

level along the access road passed Manketti Lodge was 61.4dBA during the day and 46.1dBA

during the night and at Manketti Lodge the ambient noise level was 53.1dBA during the day and

43.6dBA during the night. Traffic noise and distant plant noise contributed to the prevailing ambient

noise level. The wind at MPs 4 to 9 was affected by wind and the prevailing ambient noise level

during the day and night will be 36.7dBA without wind interference.

The following noise levels are from construction machinery which is used during the construction of

mine establishment. The machinery will not work all at once and the rock drill operation will work

individually when it will be required. This will be a point source like many of the machinery whereas

dump trucks/hauling vehicles will create a linear noise source.

The noise reduction calculated in Table 6.2 is for direct line of sight and medium ground conditions.

Engineering control measures and topography can have an influence on how the noise level is

perceived by the occupants of nearby noise sensitive areas. The cumulative noise level of the

machinery and equipment will be 64.9dBA at 60m and 40.8dBA at 960m from the construction area if

all the machinery operates in a radius of 30m at one time. This will seldom happen and the cumulative

noise level will therefore be lower.
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Table 6-2: Sound pressure levels of construction machinery

Equipment Reduction in the noise level some distance from the source - dBA
Cumulative 2m from 15m | 30m | 60m |120m | 240m | 480m | 960m | 1920m
distance from the source
source in meters
Dump truck 91.0 62.5 56.5 50.4 444 38.4 324 26.4 20.3
Backhoe 85.0 56.5 50.5 44 4 38.4 324 26.4 20.4 14.3
Drilling Equipment 100.0 715 65.5 59.4 53.4 474 41.4 354 29.3
Flatbed truck 85.0 56.5 50.5 44 4 38.4 324 26.4 20.4 14.3
Pickup truck 70.0 415 35.5 29.4 23.4 17.4 11.4 54 -0.7
Tractor trailer 85.0 56.5 50.5 44 4 384 324 26.4 204 14.3
Crane 85.0 56.5 50.5 44 4 384 324 26.4 204 14.3
Pumps 70.0 41.5 355 294 234 174 11.4 54 -0.7
Welding Machine 72.0 435 375 31.4 254 194 13.4 74 1.3
Generator 90.0 61.5 55.5 494 434 374 314 254 19.3
Compressor 85.0 56.5 50.5 44 4 384 324 26.4 204 14.3
Pile driver 100.0 71.5 65.5 59.4 534 474 414 354 29.3
Jackhammer 90.0 61.5 55.5 49.4 434 374 314 254 19.3
Rock drills 100.0 71.5 65.5 59.4 534 474 414 354 29.3
Pneumatic tools 85.0 56.5 50.5 44 4 38.4 324 26.4 204 14.3
Cumulative noise
levels from the
e e allof | 1055 | 76.9 | 70.9 | 64.9 | 58.9 | 52.9 | 46.8 | 40.8 | 34.8
such work within a
radius of 30m

Noise impact levels at the different residential areas

7.1

Environmental noise level calculations

The assessment of environmental noise impacts will vary because of the different prevailing
ambient noise levels in different districts according to Table 2 of SANS 10103 of 2008. There is
recommended noise levels for ambient noise levels in different districts. (See Table 2-1). The

increase in the in the prevailing ambient noise level is quantified as follow:

The increase in the prevailing ambient noise level is calculated in the following manner:
ALReq,T = LReq,T (post) - LReq,T (pre)

where,

LReq,T (post) — noise level after completion of the project — projected or calculated noise

levels;

LReq,T (pre) — noise level before the proposed project — ambient noise level.

The criteria for assessing the magnitude of a noise impact are illustrated in Table 7.1.
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Table 7-1: Noise intrusion level criteria

Increase A-dBA QZZ?”SL:EZM of  impact ggé%r
0<A<1 Not audible
1<A<3 Very Low
3<A<5 Low
5<A<10 Medium
10 <A< 15 High
15 <A Very High

The noise levels at the noise sensitive areas will be added in a logarithmic manner to determine
the overall sound exposure at the receptor.

The following formula was used to calculate the noise level at the noise sensitive areas during the
construction phase:

Lp=Lw-20logR - a

Where, Lp is the sound level at a distance from the source in dBA;
Lw is the sound level at the source in dBA,
a is the noise reduction due to the distance from the source (5.0dBA);

R is the distance from the source.

The above equation and the Interactive noise calculator (ISO 9613) will be used to determine the
noise levels during the construction phase and the operational phase of the project. The noise
levels at the noise sensitive areas will be added in a logarithmic manner to determine the overall
sound exposure at the receptor.

The following sound levels were used in determining the noise level at the residential areas
during the construction phase:

e Site clearing and grubbing of footprint — 90.5dBA;
¢ Civil Construction and construction activities at the footprint - 85.5dBA,

e Construction of the haul roads — 87.5dBA; and

The noise intrusion level during the operational phase will be based on the following noise levels
at the source:
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¢ Open cast mining activities at the rim of the open cast pit — 80.0dBA,;
¢ Hauling of coal — 87.5dBA;

¢ Maintenance activities — 80.0dBA;

e Emergency siren — 95.0dBA; and

e Emergency generator — 95.0dBA.

The noise intrusion level during the decommissioning phase will be based on the following noise
levels at the source:

¢ Removal of infra-structure — 85.0dBA; and
¢ Rehabilitation of disturbed footprint — 85.0dBA.

Noise Impact Assessment Analysis
8.1 Construction phase of the pits

The noise intrusion levels at the residential areas A to R, (in dBA) will be insignificant, during
the construction phase of the individual open cast pits (1 and 2) and is illustrated in the
following tables.

Table 8-1: Noise intrusion levels in dBA during construction of Pit 1

- ‘é S g = = 2 3 0 @ D o TI-’ 7l->

= s2 | 2 T |25 S =8| 2 2e | ZE| 2 2
s o 2 e « 5 6 8| © - e E es| 4 s @
EE| 24| = °e 29 2 ss| o o> | 02| 88 o E
o 9| =Ewm| s S ® ® ol B ®OT| 3 =8 =2 °os =
S Q| 8 O35 2 2 cOo| c Ex=| = = =] 3| €% cx
S0 2% w B E Ss| 8 S| & - S< o ® c S
> s C £ s S o (&) F (&) g £ > 2 o 2 = k=] © Qo=

“* |85 |§ |2£ |32 3 ss| E Es | 52| @ 2

"% |& |5§<|% |8 |33 8 |87 |s%g g
A 10.7 57 7.7 7.7 7.7 0.7 154 36.9 4.7 0.0 0.1
B 6.3 13 33 3.3 3.3 37 110 369 | 346 0.0 0.0
(o 2.8 2.2 -0.2 -0.2 -0.2 7.2 74 36.9 34.6 0.0 0.0
D 24 26 06 -06 -06 76 7.1 369 | 346 0.0 0.0
E 53 03 23 2.3 2.3 47 10.0 369 | 346 0.0 0.0
F 5.0 0.0 2.0 2.0 2.0 -5.0 9.7 36.9 34.6 0.0 0.0
G 8.1 3.1 51 5.1 5.1 19 12.7 369 | 346 0.0 0.0
H 54 0.4 24 24 24 -4.6 10.1 36.9 346 0.0 0.0
I 28 22 -0.2 -0.2 -0.2 72 75 336 | 275 0.0 0.0
J 1.0 4.0 2.0 2.0 2.0 9.0 5.6 336 | 275 0.0 0.0
K 34 -1.6 04 04 04 -6.6 8.1 33.6 275 0.0 0.0
L 34 16 04 04 04 6.6 8.0 486 | 346 0.0 0.0
M 13 37 A7 A7 A7 87 59 486 | 346 0.0 0.0
N 03 | 53 33 -3.3 33 | -103 44 336 | 275 0.0 0.0
0 5.6 0.6 2.6 2.6 2.6 4.4 10.2 36.9 346 0.0 0.0
P 56 06 26 26 26 44 10.3 369 | 346 0.0 0.0
Q 175 | 125 145 145 145 75 22.1 432 | 481 0.0 0.0
R 129 | 79 99 99 99 29 175 502 | 512 0.0 0.0
m’;‘;‘*tt' 198 | 148 | 168 | 168 | 168 | 98 | 245 | 433 | 433 | 04 0.1
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Table 8-2: Noise intrusion levels in dBA during construction of Pit 2
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A 15 | 65 85 85 | 85 15 16.2 369 | 347 0.0 0.1
B 70 20 40 40 | 40 3.0 17 369 | 346 0.0 0.0
c 3.1 19 0.1 01 | 04 6.9 78 369 | 346 0.0 0.0
D 26 24 0.4 04 | 04 74 73 369 | 346 0.0 0.0
E 48 02 18 18 | 18 52 95 369 | 346 0.0 0.0
F 52 0.2 22 22 | 22 48 9.9 369 | 346 0.0 0.0
G 72 22 42 42 | 42 28 119 369 | 346 0.0 0.0
H 43 07 13 13 | 13 57 9.0 369 | 346 0.0 0.0
| 19 3.1 A1 R R 8.1 6.5 336 | 275 0.0 0.0
J 03 47 27 27 | 27 97 5.0 336 | 275 0.0 0.0
K 3.1 49 0.1 01 | 04 69 78 336 | 275 0.0 0.0
L 3.0 20 0.0 00 | 00 70 77 486 | 346 0.0 0.0
M 12 38 18 18 | 18 88 59 336 | 275 0.0 0.0
N 03 | 53 33 33 | 33 | 103 43 336 | 275 0.0 0.0
0 6.8 18 38 38 | 38 32 15 369 | 346 0.0 0.0
P 6.7 17 3.7 37 | 371 33 13 369 | 346 0.0 0.0
Q 196 | 146 | 166 | 166 | 16.6 96 242 | 433 | 484 0.1 0.0
R 138 | 88 108 | 108 | 108 38 185 502 | 512 0.0 0.0
m’;’;‘*‘“ 349 | 299 | 319 | 319 | 319 | 249 39.6 48 | 448 16 16

The impact assessment for the construction phase is illustrated in Tables 8.3 to 8.7.

Table 8-3: Site clearing and grubbing of footprint

Areas

Site clearing and grubbing of footprint

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential  Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i significance
Impact Rating Probability pogints
-1 3 2 2 2 0.8 6.4 - L
Table 8-4: Civil construction and construction activities at the footprint
Areas Civil construction and construction activities at the footprint
Impact Summary | Noise increase at the boundary of the mine footprint and at the abutting residential areas
Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i significance
Impact Rating Probability pc?ints
-1 3 2 2 2 0.8 6.4 - L




Table 8-5: Construction of earthberm around the pit

Areas

Construction of earthberm around the pit

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating - significance
Probability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i . significance
Impact Rating Probability points
-1 3 2 2 2 0.8 6.4 - L

Table 8-6: Const

ructions of the haul road

Areas

Constructions of the haul road

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating - significance
Probability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
. significance
Impact Rating Probability boints
-1 3 2 2 2 0.8 6.4 - L

Table 8-7: Building material and equipment deliveries at the site

Areas

Building material and equipment deliveries at the site

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating . significance
Probability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
. significance
Impact Rating Probability boints
-1 3 2 2 2 0.8 6.4 - L

8.2

Operational Phase

The environmental noise impact during the operational phase at the noise receptors is

illustrated in Table 8.8. The noise impact will be insignificant at the different noise receptors A

to R.
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Table 8-8: Noise intrusion levels in dBA during the operational phase
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A 77 85 6.9 8.0 106 17.8 15.1 21.1 37.0 348 0.1 02
B 33 | 40 29 34 6.2 126 112 165 36.9 347 0.0 0.1
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E 23 18 13 21 49 105 96 14.8 36.9 346 0.0 0.0
F 20 22 17 24 53 108 10.0 15.2 36.9 346 0.0 0.0
G 5.1 42 38 49 76 12.8 123 173 36.9 347 0.0 0.1
H 24 13 18 23 5.1 9.2 9.9 146 36.9 34.6 0.0 0.0
| 02 | 11 07 | 05 24 6.7 75 12.2 336 276 0.0 0.1
J 20 | 27 02 | -21 08 5.1 59 10.8 336 27.6 0.0 0.1
K 04 0.1 02 02 31 73 83 12.9 336 276 0.0 0.1
L 0.4 0.0 03 02 31 73 82 12.8 486 346 0.0 0.0
M 47 | s 16 | -18 11 55 6.3 111 336 27.6 0.0 0.1
N 33 | 33 30 | -32 04 42 48 9.8 336 276 0.0 0.1
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The impact assessment for the operational phase is illustrated in Tables 8.9 to 8.16.

The noise contours during the operational phase of the mine where Pit 1 will be operational is

illustrated in Figure 8.1, when Pit 2 will be operational in Figure 8.2.
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Figure 8-1: Noise contours during operations at Pit 1 and other infra-structure
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Figure 8-2: Noise contours during operations at Pit 2 and other infra-structure
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Table 8-9: Open cast mining activities at the rim of the open cast pit 1

Areas

Open cast mining activities at the rim of the open cast pit 1

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 4 3 3 3 1 12 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i . significance
Impact Rating Probability points
-1 3 3 2 3 1 10 - M

Table 8-10: Open

cast mining activities at the rim of the open cast pit 2

Areas

Open cast mining activities at the rim of the open cast pit 2

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 4 3 3 3 1 12 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i significance
Impact Rating Probability Soints
-1 3 3 2 3 1 10 - M

Table 8-11: Hauling of coal

Areas Hauling of coal
Impact Summary | Noise increase at the boundary of the mine footprint and at the abutting residential areas
Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating . significance
Probability points
-1 4 3 3 3 1 12 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
. significance
Impact Rating Probability pé!ims
-1 3 3 2 3 1 10 - M

Table 8-12: Maintenance activities

Areas

Maintenance activities

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential  Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i . significance
Impact Rating Probability points
-1 3 2 2 2 0.8 6.4 -




Table 8-13: Emergency siren

Areas

Emergency siren

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 4 3 3 3 1 12 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i . significance
Impact Rating Probability points
-1 3 3 2 3 1 10 - M

Table 8-14: Emergency generator

Areas

Emergency generator

Impact Summary

Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P - significance
robability points
-1 4 3 3 3 1 12 - M
Management Implementation of the noise mitigatory measures and the noise management plan.
Measures Environmental noise survey to be carried out on a quarterly basis.
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i . significance
Impact Rating Probability points
-1 3 3 2 3 1 10 - M

8.3

Decommissioning phase

The noise intrusion levels during the decommissioning phase will be insignificant and is illustrated in

Table 8.15.

Table 8-15: Noise intrusion levels in dBA during the decommissioning phase

Residential - ol cT Intrusion | Intrusion
° 251828 |2 |g25dggg mise | nose
gg; ggg L‘gg ¢_‘§§§ %Ef Ievgl- Ieyel-
228|335 |28 |E3AEgE |
S E K .g o o2 O 29

A 11.0 8.0 | 127 36.9 34.6 0.0 0.0

B 6.9 3.9 8.7 36.9 34.6 0.0 0.0

C 3.0 0.0 4.7 36.9 34.6 0.0 0.0

D 2.6 04 4.4 36.9 34.6 0.0 0.0

E 4.8 1.8 6.6 36.9 34.6 0.0 0.0

F 5.2 2.2 7.0 36.9 34.6 0.0 0.0

G 7.5 4.5 9.3 36.9 34.6 0.0 0.0

H 5.0 2.0 6.7 36.9 34.6 0.0 0.0

| 2.3 -0.7 4.1 33.6 275 0.0 0.0

J 0.7 -2.3 2.4 33.6 27.5 0.0 0.0

K 3.0 0.0 4.7 33.6 27.5 0.0 0.0

L 3.0 0.0 4.8 48.6 34.6 0.0 0.0

M 1.1 -1.9 2.9 33.6 27.5 0.0 0.0

N -0.5 -3.5 1.3 33.6 27.5 0.0 0.0

0 6.2 3.2 8.0 36.9 34.6 0.0 0.0

P 6.2 3.2 7.9 36.9 34.6 0.0 0.0

Q 16.1 131 ] 178 43.2 48.1 0.0 0.0

R 12.4 94 | 1441 50.2 51.2 0.0 0.0

ankett 226 196 | 243 | 433 | 433 | 04 0.1

odge
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The environmental noise impact of the decommissioning phase mining activities at the residential
areas is illustrated in Table 8.16 & Table 8.17. The noise impact will be insignificant at the different

noise receptors A to R during the decommissioning phase of the Turfvlakte mine establishment.

Table 8-16: Demolition of all infra-structure
Areas Demolition of all infra-structure

Impact Summary | Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating P . significance
robability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
i significance
Impact Rating Probability pogints
-1 3 2 2 2 0.8 6.4 - L

Table 8-17: Planting of grass on rehabilitated areas
Areas Planting of grass on rehabilitated areas

Impact Summary | Noise increase at the boundary of the mine footprint and at the abutting residential areas

Potential Impact| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
rating - significance
Probability points
-1 3 2 2 3 0.8 7.2 - M
Management Implementation of the noise mitigatory measures and the noise management plan
Measures
After Management| Status | Certainty/ | Duration Extent | Intensity | Frequency Environmental | +/-| Scoring
. significance
Impact Rating Probability boints
-1 3 2 2 2 0.8 6.4 - L

Calculation of road traffic noise

The proposed routes will be within the boundaries of the Grootegeluk mining area and the only
time when there will be outdoor traffic will be hauling of coal and/or deliveries of equipment and/or
parts. The traffic along the feeder road (Nelson Mandela Avenue) will consist of heavy—duty trucks

and motor-vehicles. The prevailing ambient noise level along the feeder road was as follows:

o 66.8dBA during the day and 62.2dBA during the night.

The calculations to determine the noise level from the additional traffic are based on the following

equation:

SANS 10210 of 2004, the national standard for the calculating and predicting of road traffic noise
was used to calculate the noise level to be generated by the traffic along the proposed road. The
traffic will create a finite type noise as this road is already used by other vehicles on an ad hoc

basis.
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The calculation of the noise levels during the construction phase are based on a total of 8 vehicles

per hour of which 6 will be heavy-duty vehicles and 2 will be motor-vehicles. The traffic volume

per hour during the operational phase will be 10 vehicles of which 8 will be heavy-duty and 2

motor-vehicle per hour.

Basic Model

LBasiC: 38.3 + 10 LOg (Qr) dBA,

where; Lgasic = basic noise level in dBA and Q. is the mean traffic flow per hour.

Primary corrections to the basic model:

o Traffic flow Q — vehicles/hour;
e Corrections for speed of traffic and percentage of heavy vehicles, Lp,;
e Correction for gradient, L 4,

e Correction for road surface texture, L ..

Propagation:
e Correction for ground conditions and distance of the receiver, L gp;
e Height relative to source h,m;

o Average height of propagation h,, m.

The calculated traffic noise level at 25m from the road will be along the feeder roads during the

construction _phase will be 47.5dBA and during the operational phase 50.7dBA. There will

therefore be no noise impact from traffic activities (during the construction and/or operational

phases) onto the residential properties.

10 Assumptions and Limitations

The following limitations forms part of the environmental noise impact assessment:

. The prevailing ambient noise levels for the study area was created by far and near noise
sources associated with traffic and distant mining activities with the result that the prevailing
ambient noise level may change at times;

. Noise measurements in the presence of winds in excess of 3.0m/s may impact the outcome

of the environmental noise results;
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. The identification of noise measuring points may create a problem in terms of the prevailing
noise levels should it not be done with outmost care and in a scientific manner;
. The influx of traffic into an area will have an influence on the prevailing ambient noise levels

and should be considered during the noise impact assessment process.

There will be a difference between the summer and winter periods as the insect activities such as
crickets raise the prevailing ambient noise levels dramatically during the summer period whereas the
prevailing ambient noise levels will not be influenced by insects during the winter period. The
distances and topography between the proposed landfill site activities and the residential areas will
play a role in the noise propagation and how the sound from the proposed landfill site activities will be

perceived.

Noise or sound is part of our daily exposure to different sources which is part of daily living and some
of the sounds which are intrusive such as traffic noise forms part of the ambient noise that people get
accustomed to without noticing the higher sound levels. Any person in the workplace and at home is
exposed to the following noise levels as given in Table 10-1. These are the average noise levels in

the workplace and at home that will mask noise from a source introduced into an area:

Table 10-1 Different noise levels in and around the house and workplace

Activity dBA
Communication Whisper 30.0
Communication Normal Conversation 55.0-65.0
Communication Shouted Conversation 90.0
Communication Baby Crying 80.0
Communication Computer 37.0-45.0
Home/Office Refrigerator 40.0-43.0
Home/Office Radio Playing in Background 45.0-50.0
Home/Office Background Music 50.0
Home/Office Washing Machine 50.0-75.0
Home/Office Microwave 55.0-59.0
Home/Office Clothes Dryer 56.0-58.0
Home/Office Alarm Clock 60.0-80.0
Home/Office Vacuum Cleaner 70.0
Home/Office TV Audio 70.0
Home/Office Flush Toilet 75.0-85.0
Industry Industrial activities 85.0-95.0
Home/Office Ringing Telephone 80.0
Home/Office Hairdryer 80.0-95.0
Home/Office Maximum Output of Stereo 100.0-110.0

Recommendations

The following three primary variables should be considered when designing acoustic screening

measures for the control of sound and/or noise:
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. The source — Reduction of noise at the source;
° The transmission path — Reduction of noise between the source and the receiver;

. The receiver — Reduction of the noise at the receiver.

The last option is not applicable as it was decided to control the noise levels at the source.

11.1 Acoustic screening recommendations

The acoustic screening measures for the project are given in Table 11.1. These are based on the best

practicable methods, acoustic screening techniques and the IFC’s Health and Safety Regulations.

Table 11-1: Recommended acoustic screening measures

Activity Recommendations
Construction phase e Machinery with low noise levels which complies with the manufacturer’s specifications
to be used.

e Construction activities to take place during daytime period only.

¢ Noise monitoring on a quarterly basis.

Operational phase » Noise monitoring to be done at the open cast mining footprint, noise sources within
mining footprint and at the abutting residential areas on a quarterly basis.

¢ Actively manage the proposed Turfvlakte mining process and the noise management
plan must be used to ensure compliance to the noise regulations and/or standards.

e The noise levels to be evaluated in terms of the baseline noise levels.

Decommissioning e Machinery with low noise levels which complies with the manufacturer’s specifications

phase to be used.

e Activities to take place during daytime period only.

¢ Vehicles to comply with manufacturers’ specifications and any activity which will
exceed 90.0dBA to be done during daytime only.

Cumulative impact of | e Actively manage the process and noise impact assessment to determine compliance to

the entire process the noise regulations. The levels to be evaluated in terms of the baseline noise levels.

The following are the Environmental, Health and Safety Guidelines of the IFC of the World Bank, which
should be taken into consideration during the construction, operational and decommissioning phases of
the project. The following noise management plan as illustrated in Figure 11.1 must be used to identify

any new noise sources which may have an impact on the abutting noise sensitive areas.
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Figure 11-1: Noise management plan
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Noise monitoring will have to be carried out to determine the potential shift in the prevailing ambient
noise levels on a monthly basis after which the frequency of monitoring may change to a quarterly

basis. Noise readings to be carried out at the following measuring points as illustrated in Figure 11.2.

Table 11.2: Geogra

Measuring point Latitude Longitude
1 23° 40.222' 27° 35.037'
2 23°39.977 27° 35.370'
3 23° 39.667' 27° 35.676'
4 23° 41.041 27° 37.832'
5 23° 41.845' 27° 39.802'
6 23° 41.636' 27° 33.695'

phical information of the measuring points
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Figure 11-2: Proposed measuring ppints during the operational phase of the mine
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Conclusion

The proposed Turfvlakte mining project will be situated in an area where there are existing mining
activities, feeder roads and residential areas. The noise impact assessment revealed that the noise
increase will be insignificant and that the noise increase will not exceed the threshold value of 7.0dBA
granted by the Noise Control Regulations, 1994. The recommended noise mitigatory measures will

ensure that the proposed Turfvlakte mining project will be environmentally sustainable.

Animals depend on acoustic signals for essential functions. Some species have become threatened
or endangered because of loss of habitat and further relocation as a result of noise disturbance is not
possible. There is still an absence of understanding how observed behavioral and physiological
effects translate into ecological consequences for wildlife. There are examples where mining activities
did not impact on the breeding and well-fare of wild life inside mining areas and this was successfully
introduced in mines in the Limpopo (IEMR, 2000).

Integrated Environmental Management (IEM) is a continuous process that ensures that the
environmental impacts which can be introduced by mechanised activities during the construction,
operational and decommissioning phases are avoided or mitigated throughout the project life cycle

from design to the operational phase of the project (DEAT, 2004).
The Environmental management Plan (EMP) for the proposed mine establishment will consist of the

following as illustrated in Table 12.1. Regular environmental monitoring will provide the data for

reviewing, checking and revising the EMP.
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Table 12-1: Environmental noise management plan

Action Description Frequency Responsible person
Management objective | To ensure that the legislated noise levels | Annual The engineer during the
will be adhered to at all times. construction phase and the

responsible person (Grootegeluk
Environmental Department)
during the construction phase of
the project

Monitoring objective

Measure the environmental noise levels
during the construction, operational and
decommissioning phases of the project to
ensure compliance to the recommended
and threshold noise levels.

Quarterly basis

The Grootegeluk Environmental
Department.

Monitoring technology

The environmental noise monitoring must
be done with a calibrated Class 1 noise
monitoring equipment.

Quarterly basis

The Grootegeluk Environmental
Department .

Specify how the
collected information
will be used

The data must be collated and discussed on
a quarterly basis during the operational
phase with the responsible department
(Grootegeluk Environmental department).

Quarterly basis.

The Grootegeluk Environmental
Department.

regulations.

10103 of 2008 must be used at
all times.

Spatial boundaries At the boundaries of the identified | Quarterly basis. The Grootegeluk Environmental
residential areas as well as at the mine Department.
footprint boundaries of the different mining
areas (Figure 11-2.).
Define how the data will | Reports must be compiled for each | Quarterly basis. The Grootegeluk Environmental
be analysed and monitoring cycle and the results must be Department.
interpreted compared to the previous set of results to
and how it should be deterrnine if Ithere Wwas a shift in the
presented in prevailing ambient noise levels.
monitoring reports
Accuracy and precision | The noise survey will have to be conducted | Calibrated  equipment ~ which | Environmental noise specialist
of the data in terms of the recommendations of SANS | complies with the
10103 of 2008 and the applicable noise | recommendations of  SANS

The proposed Turfvlakte mining project will comply with the relevant Noise Control Regulations, 1994

and SANS 10103 of 2008 provided that the noise mitigatory measures are in place and that the noise

management plan be adhered to at all times.

Barend van der Merwe — MSc UJ
Environmental noise and vibration specialist
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13. List of Definitions and Abbreviations

13.1

Definitions

Ambient noise
The totally encompassing sound in a given situation at a given time and usually composed of
sound from many sources, both near and far

A-weighted sound pressure level (sound level) (Lya), in decibels
The A-weighted sound pressure level is given by the equation:

Lpa = 10 log (pa/Po)’

Where

Pa is the root-mean-square sound pressure, using the frequency weighting network A in
pascals; and

Po is the reference sound pressure (p, = 20 yPa).

NOTE The internationally accepted symbol for sound level is dBA.

Distant source
A sound source that is situated more than 500 m from the point of observation

Equivalent continuous A-weighted sound pressure level (Laeq ), In decibels

The value of the A-weighted sound pressure level of a continuous, steady sound that, within a
specified time interval T, has the same mean-square sound pressure as a sound under
consideration whose level varies with time. It is given by the equation

1
Lpeor = 10 Iog[t t [743 dt]
27 1

ty po
Where
Laeq.T is the equivalent continuous A-weighted sound pressure level, in decibels, determined
over a time interval T that starts at t; and ends at t5;

P, is the reference sound pressure (p, = 20 yPa); and
pa(t) is the instantaneous A-weighted sound pressure of the sound signal, in pascals.

Impulsive sound
Sound characterised by brief excursions of sound pressure (acoustic impulses) that significantly
exceed the residual noise

Initial noise
The component of the ambient noise present in an initial situation before any change to the
existing situation occurs

Intelligible speech
Speech that can be understood without undue effort

Low frequency noise
Sound, which predominantly contains frequencies below 100 Hz
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Nearby source
A sound source that is situated at a distance of 500 m or less from the point of observation

Residual noise
The ambient noise that remains at a given position in a given situation when one or more
specific noises are suppressed

Specific noise

A component of the ambient noise which can be specifically identified by acoustical means and
which may be associated with a specific source

NOTE Complaints about noise usually arise as a result of one or more specific noises.

Ambient sound level

Means the reading on an integrating impulse sound level meter taken at a measuring point in
the absence of any alleged disturbing noise at the end of a total period of at least 10 minutes
after such meter was put into operation.

Disturbing noise

Means a noise that causes the ambient noise level to rise above the designated zone level by
7.0dBA or if no zone level has been designated, the typical rating levels for ambient noise in
districts, indicated in table 2 of SANS 10103.

Noise nuisance
Means any sound which disturbs or impairs the convenience or peace of any person
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13.2 Abbreviations

dBA — A-weighted sound pressure level,
EMP — Environmental Management Plan;
IBR — Angular trapezoidal fluted profile sheet;
IFC — International Finance Corporation;
Km/h - Kilometers per hour;

Kg/m® — Kilogram per cubic meter;

m/s — meters per second;

NSA — Noise sensitive areas;

Lgasic — Basic noise level in dBA;

SANS — South African National Standards;

TLB — Tractor-loader-backhoe
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IC SERVICES (Pty) Ltd

255876 BEE Status: Level 4

This certificate is issued in accordance with the conditions of approval granted by the South African
National Accreditation System (SANAS). This Certificate may not be reproduced without the written
approval of SANAS and M and N Acoustic Services.

The measurement results recorded in this certificate were correct at the time of calibration. The
subsequent accuracy will depend on factors such as care, handling, frequency of use and the amount
of different users. It is recommended that re-calibration should be performed at an interval, which
will ensure that the instrument remains within the desired limits and/or manufacturer’s specifications.

The South African National Accreditation System (SANAS) is member of the International Laboratory
Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA). This arrangement
allows for mutual recognition of technical test and calibration data by member accreditation bodies
worldwide. For more information on the arrangement please consult www.ilac.org

Calibrated by:

G

WS SIBANYONI
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Authorized/ChecZ Zy: ?

M. NAUDE
(SANAS TECHNICAL SIGNATORY)

Date of Issue:

31 AUGUST 2017

Director: Marianka Naudé
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Appendix B
Nature or Status of the Impact

The nature or status of the impact is determined by the conditions of the environment prior to construction
and operation. A discussion on the nature of the impact will include a description of what causes the effect,
what will be affected and how will it be affected. The nature of the impact can be described as negative or
positive and can be derived from the significance ratings of the impacts.

RATING DESCRIPTION QUANTITATIVE
RATING
Positive A benefit to the holistic environment 1
Negative A detriment to the holistic environment -1

Probability of the Impact

The certainty or probability of the impact describes the likelihood of the impact actually occurring.

RATING DESCRIPTION QUANTITATIVE
RATING
Improbable In all likelihood the impact will not occur 1
Low Probability Possibility of the impacts to materialise is very low 2
Probable A distinct possibility that the impact will occur 3
Highly Probable Most likely that the impact will occur 4
Definite The impact will occur regardless of any prevention measures 5

Duration of the Impact

The duration of the impact refers to the temporal scale of the impact or benefit, in terms of the period of time
that the surrounding environment will be affected or altered by the proposed project. This is determined by
the following scale:

RATING DESCRIPTION QUANTITATIVE
RATING
Short term 0-5 years 1
Less than the project lifespan
Medium term 510 years 2
Long term Life of project 3
15 - 40 years
Permanent Where the impact will be irreversible and will remain 4
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Spatial Extent of the Impact

The extent of the impact refers to the spatial scale of the impact or benefit of the proposed project and the
area over which it extends. A description is provided of whether effects are limited in extent or affects a

wide area or group of people. The extent is rated according to the following scale:

RATING DESCRIPTION QUANTITATIVE
RATING

Site Specific Effects occur within the site / servitude boundary 1

Local Effects extend beyond the site boundary 2
Affects immediate surrounding areas

Regional Widespread effect 3
Extends far beyond the site boundary
Effects felt within a 50 km radius of the surface lease area

National Effects felt beyond the 50km radius 4

Intensity of the Impact

The severity or intensity of an impact is an attempt to quantify the magnitude of the impacts and benefits

associated with the proposed project. The severity scale accounts for extent and magnitude, but is subject to

the value judgement of the report writer. The following scale is useful in measuring severity and benefit.

RATING

DESCRIPTION QUANTITATIVE
RATING

Very severe

Very Beneficial

Severe

Beneficial

Moderately Severe

Moderately
Beneficial

Slight

Substantial deterioration / improvement 4
Irreversible or permanent
Cannot be mitigated

Permanent improvement and benefit 4

Marked deterioration 3
Long term duration

Serious and severe impacts

Mitigation is very expensive, difficult or time consuming

Large improvement 3
Long term duration

Moderate deterioration 2
Medium term to long term duration
Fairly easily mitigated

Moderate improvement 2
Medium to long term duration

Minor deterioration 1
Short to medium term duration
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RATING DESCRIPTION QUANTITATIVE
RATING

Mitigation is easy, cheap or quick

Beneficial Minor improvement 1
Short to medium term duration

Frequency of the Impact

The frequency of the impact refers to the temporal scale of the impact or benefit, in terms of the period of
time that the surrounding environment will be affected or altered by the proposed project. This is determined
by the following scale:

RATING DESCRIPTION QUANTITATIVE
RATING
Continuous Daily 1
Frequent Less than daily (hours) 0.8
Infrequent Moderate frequency (weekly) 0.5
Occasional Less than weekly (Once or twice per month) 0.2

Significance of the impact

After assessment of an impact in accordance to the preceding six criteria, the significance of an impact can be
determined through a synthesis of the aspects produced in terms of their status, probability, duration,
frequency, extent and severity. The significance of an impact is an expression of the cost or value of an
impact to society. The focus of EIAs must be a judgement as to whether or not impacts are significant, based
upon the value system of society, or groups of people (Thompson, 1988, 1990).

The significance of the impact is determined by the following formula:

(Status * Certainty/Probability + Duration + Extent + Intensity)* Frequency = Significance

The following totals were used to calculate the threshold “classes” to determine the significance of the
impact.

RATING DESCRIPTION THRESHOLD OF
SIGNIFICANCE
(Negative)
High Negative long term / permanent change to the social 13-18
environment
Medium Medium or long term effects to the social environment 7-129
These effects are real and mitigation is possible, difficult and
often costly
Low Short term effects on the social environment 0-6.9

Effects are not substantial and are often viewed as unimportant
Mitigation is cheap, easy, quick or seldom required
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Some of the impacts will prove to be positive and a benefit to the social environment. Should the nature of
the activity, as assessed, be positive the significance threshold will be reversed and the impact will be a
benefit to the holistic environment.

RATING DESCRIPTION THRESHOLD OF
SIGNIFICANCE
(Positive)
High To the greater benefit of the social environment 13-18

No mitigation or monitoring needed

Medium A benefit to the holistic environment 7-12.9
Monitoring is needed
Some mitigation is needed

Low No real benefits to the holistic environment 0-6.9
Mitigation and monitoring is needed
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