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1 Introduction 

As part of the EIA process, Karpowership SA (Pty) Ltd seeks to investigate the environmental impacts 

associated with the installation and operation of new Powerships, proposed for three ports in South 

Africa. There is a requirement to understand the noise output from these Powerships and the 

consequential impact within the context of the respective South African ports. Specifically, this 

requirement arises out of the Minister’s Appeal decisions dated 1 August 2022, whereby 

Karpowershio was instructed to address various gaps in the previous EIA, notably, in relation to this 

report, regarding ambient noise. The most effective way of predicting this is to undertake 

measurements of the noise at an existing Powership of a similar class. 

This report has been prepared by Subacoustech Environmental Ltd for Triplo4 Sustainable Solutions. 

It presents the methodology and results of the airborne environmental noise survey undertaken during 

the survey at the Khan Class Powership, the Osman Khan, in Sekondi-Takoradi, Ghana, in 

September 2022. Based on the power output of the Osman Khan (470 MW) and the harbour design, it 

was decided that this powership would be the most appropriate Powership to study in order to provide 

relevant information for the South African Project.  

1.1 Study overview  

The primary focus of this study was to observe and measure the levels of noise produced while the 

Powership was operating at various power outputs. Noise levels were sampled using a sound level 

meter (SLM) on a survey vessel on the surrounding water as well as some additional measurements 

on the adjacent jetty. The SLM on the survey vessel allowed noise levels to be captured at various 

distances surrounding the Powership. Measurements were taken inside and outside of the harbour, 

and different locations relative to wind direction. 

1.2 Site description and ship operating conditions 

The Powership from which most measurements were sampled can be seen in Figure 1-1. 

 

Figure 1-1 Powership Osman Khan and harbour, Sekondi-Takoradi, Ghana  
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The Powership is adjacent to a quay separating the harbour from open water and its position in the 

harbour can be seen in the satellite image below. The harbour is approximately 1000 m long and 

650 m across. 

The Powership is located at the entrance to the Naval Base, against a seawall jetty into the coastal 

waters. This jetty extends the full length of the ship, and just over 50 m into the sea behind it. 

 

Figure 1-2 Overview location of Powership Osman Khan, Sekondi-Takoradi, Ghana, ©Google Earth 

The Osman Khan Powership is docked at the Naval Base in Sekondi-Takoradi, on the Ghanaian 

coast. It is a Khan Class Powership, the largest of the Powership classes. The ship is approximately 

300 m long and has a maximum operating capacity up to 470 MW. The Powership operates 24 

engines rated to operate at up to 18.3 MW and two steam turbines. It is powered by natural gas, fed 

to the ship by pipeline. 

The Powership itself utilises a variety of noise control measures for attenuation, for example silencers 

are fitted to the exhaust stacks, pipelines use flexible connectors and the engines are mounted on 

isolators which substantially reduce the noise transmitted to the hull and surroundings. 

The number of engines operating varied depending on the time of survey, and so there was a change 

in the type of sound source: where a single engine operates, there will be a few noise source 

locations, such as the engine air intake and air exhaust. Where multiple engines are operating, they 

tend to be distributed down the length of the ship (rather than run in blocks), becoming a much more 

complex area sound source.  

1.3 Scope of work 

Subacoustech attended the Powership in Ghana to sample noise levels around the Powership to 

characterise its noise output, to inform an Environmental Impact Assessment of similar or smaller 

Powerships to be installed in South Africa. 

N 

Powership 
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Noise measurements were to be taken under different loads and distances from the Powership to 

demonstrate how these noise levels attenuate with range, and how they could affect the local 

environment. This assessment is the subject of the Ambient Noise Assessment (Safetech), report 

reference C2, Ambient Noise, Oct 2022. 

This report describes the results obtained from the noise monitoring survey, covering the 

methodology and equipment used, and the results of the monitoring in various Powership operating 

scenarios and environmental conditions. This report is produced as part of a polycentric, integrated 

approach, whereby its results and conclusions will inform other assessments, including ambient noise 

(South African context) and socio-economic impacts. 
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2 Methodology 

This section presents the methodology for the airborne noise surveys on and around the Osman Khan 

Powership, in Ghana. The equipment used is described, along with survey locations. 

2.1 Measurement equipment 

The Sound Level Meter (SLM) used is a Svantek 979 Class 1 SLM (serial number 46161) with 

suitable SV 17 preamp (serial number 57804) and wind shield. 

The SLM was field calibration checked at intervals throughout the survey using an SV 33 acoustic 

calibrator. Calibration certification for the equipment is provided in Appendix A, for the complete 

frequency range of the SLM.  

All noise measurements are presented in decibels re 20 µPa. 

2.2 Measurement procedure 

Measurements of noise around the Powership were sampled on 3rd, 4th and 5th September 2022. 

Environmental and meteorological conditions were noted during the survey, including air temperature, 

wind speed and direction, precipitation, cloud cover, and sea state. Sea conditions during all 

measurements were at sea state 1-2, with waves <0.5 m.  

2.2.1 Offshore measurement procedure 

Airborne sound monitoring equipment was set up on the survey vessel Matthew Quashi, operated by 

the Ghanaian Navy, shown in Figure 2-1. Measurements were taken on the back deck at 

approximately 1 above the deck; the deck was approximately 1 m above the water surface.  

 
Figure 2-1 Survey boat, Matthew Quashi, used as the survey vessel for all waterborne measurements 

The survey vessel’s engines and other equipment were turned off to prevent acoustic interference 

with the measurements, and the boat was allowed to drift temporarily while measurements were 

taken. 

The surveyors took measurements on two lines roughly perpendicular to the Powership, at increasing 

distance. The transects were chosen coincident with the upwind or downwind direction. Transects 

began at the vessel, and continued out until the Powership was audible above background noise. 

Measurements started at around 50 m and doubled in distance (50 m, 100 m, 200 m, 400 m), or at 

50 m intervals where possible. Sound data was acquired on the computer, together with details of the 
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boat’s position and other relevant information. The boat’s position relative to the Powership was 

identified using a laser range-finder. Approximate transects are shown in Figure 2-2 

 

Figure 2-2 Noise measurement procedure around Powership Osman Khan, Ghana, ©Google Earth 

Measurements were sampled with the Powership operating at low output (1 engine running, 

approximately 16 MW), 14 engines (approximately 250 MW) and maximum available power, 23 

engines1 (approximately 420 MW). Where a single engine was operating, measurements were taken 

approximately in line with that engine. Where multiple engines were operating, the measurements 

were taken  in line with the centre of the ship. 

As a result of the jetty along which the Powership was moored, it was not possible to obtain any 

measurements on the water closer than 100 m, so measurements in the upwind transects were able 

to start closer than anything in the downwind transects. Downwind measurements were taken outside 

the port boundaries beyond the jetty where the Powership was moored. 

All measurements offshore were in dry conditions, with minimal movement of the vessel from waves 

leading to no significant effect of extraneous noise on the hull. 

2.2.2 Onshore Sound Monitoring 

A short survey of noise measured on the adjacent quay was also undertaken. The SLM was fixed to a 

tripod facing the Powership, approximately 35 m from the hull. Wind was negligible this close to the 

Powership. There was light drizzle during this part of the survey, which did not affect the 

measurements in any way. 

One additional sample was taken in the vicinity of the air outlet vents on the upper deck of the ship.  

 
1 One engine was offline for maintenance 

Powership 

Upwind 
measurement 

transect 

N 

Downwind 

measurement 

transect 
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3 Results of noise measurements 

3.1 Overview 

The vessel was audible at all times during measurements, although at the greater distances, only 

marginally above background. 

Measurements were generally taken over 30 seconds within 200 m, and 60 seconds at 200 m or 

more. This means that measurements less than 200 m were generally ±10 m, and at 200 m or more 

were ±20 m from the stated distance due to the necessity to drift the vessel upon which 

measurements were taken in order to eliminate noise measurement interference. 

For operational reasons it was not always possible to acquire measurements at some distances and 

wind conditions, especially at higher power outputs, thus priority was given to downwind conditions, 

as this would lead to the highest noise levels. 

A-weighted results are provided in Appendix B. These are presented graphically in Figure 3-2, with 

frequency analysis in section 3.4. 

3.2 Description of the noise from the Powership 

The noise from the Powership came from two clear source types. On the water in the harbour, low 

elevation air intakes produced noise from the ducts linked to operating engines. At high level, heat 

exhaust outlets behind a louvre are a significant source of noise. A sample noise measurement was 

taken on the ship at 3 m from this position (1 engine operating). There was no obvious noise audible 

from the chimney stacks, suggesting that the primary noise sources were the air intake and exhaust 

duct openings, although the hull itself is likely to radiate to some extent. Built-in noise attenuation 

such as silencers in the stacks and machinery vibration isolation will help to reduce the escape of 

noise. 

 

Figure 3-1 Powership photograph showing the primary noise sources 

The noise measurement taken at 3 m from the exhaust louvre was 91.0 dB LAeq. Detailed data are 

provided in Appendix B. 
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3.3 Combined measurements of level-vs-range 

The following chart has been created to demonstrate graphically the effect of the various Powership 

power outputs, distance from the ship, and relative wind conditions. 

 

Figure 3-2 Level-vs-range plots of noise attenuating under various conditions 

This chart shows clearly the attenuation of the noise with distance, where the noise levels increase 

with power output. For the same power output, the upwind condition (dashed lines) is much lower 

than downwind. Only a selection of measurements has been presented to aid readability. More 

detailed data is provided in Appendix B. 

It is worth noting again that due to the presence of the seawall jetty, it was not possible to obtain 

measurements closer than 100 m on the water downwind of the ship. 

The increase in noise level for the 16 MW Downwind dataset beyond 400 m is almost entirely driven 

by wind noise. 

Noise propagation over water will tend to attenuate more slowly than noise propagation over land. 

This is because water, especially relatively calm water such as that present during this survey, is 

acoustically ‘hard’ whereas land of most types (other than rock or concrete) tends to be softer and 

more acoustically absorbent. Therefore, noise levels at greater distances measured on this survey, 

propagating over water, are likely to represent the worst case (i.e. loudest) noise levels when 

compared with a situation where most of the noise propagation towards any sensitive receptor is over 

land. 

As this report is intended only to present results of the survey, no detailed modelling or assessment 

has been undertaken. 

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

0 100 200 300 400 500 600 700 800 900

N
o
is

e
 l
e
v
e
l,
 d

B
 L

A
e
q

Distance, m

16 MW Downwind

250 MW Downwind

350 MW Downwind

16 MW Upwind

250 MW Upwind

420 MW Upwind



  

Measurement of airborne noise around the Osman Khan Powership, Ghana 

 

 

Subacoustech Environmental Ltd. 10 

Document Ref: P292R1104 

  

3.4 Frequency analysis 

A brief analysis of the 1/3rd octave band noise levels measured around the Powership has been 

undertaken. The chart below shows the frequency spectra for the noise levels measured at 

approximately 450 m downwind, and 400 m upwind at 420 MW. The measurements were taken 

approximately an hour apart.  

It was not possible to sample at identical distances due to the movement of the vessel in the water, 

although the difference between 400 m and 450 m will be negligible. This distance was chosen to be 

far enough that the whole vessel will appear to radiate as one source (rather than being close enough 

to identify many individual sources). 

 

Figure 3-3 1/3rd octave band noise levels measured under 420 MW operation 

It is worth noting that the noise from the Powership is tonal at 2.5 kHz. The tonal peak at 25 Hz is at a 

low enough frequency to be effectively inaudible.  
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4 Conclusions 

Airborne noise levels have been sampled during the operation of the Osman Khan Powership at 

Sekondi-Takoradi, Ghana, in September 2022. Measurements were taken on a mobile survey vessel 

that transited on transects around the ship. 

A total of eight datasets were sampled, at three power outputs each under downwind and upwind 

conditions. Conditions during the surveys were ideal for environmental noise measurement, clear and 

dry, with temperatures around 24-27°C and relative humidity above 80% remaining fairly consistent 

day to day. Wind direction was south westerly and typically remained between 1 and 3 m/s. The wave 

height was less than 0.5 m at all times.  

Noise levels were sampled on the survey vessel at various distances from the ship, between 50 m at 

the closest point and 800 m at the furthest. Noise from the Powership was audible at all distances. 

The noise level was 70.0 dB LAeq at the closest measured position on the water, 50 m, at 420 MW. On 

the adjacent quayside, 35 m away from the hull, a higher noise level was recorded at 71.3 dB LAeq 

(and 74.3 dB under significant venting from the ship a condition which was not noted at any other 

time). 

At the furthest location, 800 m downwind from the ship and at full power, the measured noise was 

55.0 dB LAeq. Due to the lack of other noise sources in the vicinity, no noise other than the Powership 

contributed significantly to the survey environment.  

The effect on the noise at lower electrical power outputs was as would be expected, where a 

reduction in power output led to a commensurately lower noise level, and noise attenuated more 

quickly with distance upwind, compared to downwind. 

Polycentric Approach 

A specialist integrative workshop and weekly meetings were held to consider specialist requirements, 

eliminate potential gaps between the various specialist assessments and ensure a holistic 

assessment of environmental and socio-economic impacts with appropriate mitigations based on the 

significance of assessed impacts.    

This report provides further context on the airborne noise monitored in and around the terrestrial 

environment. 

The underwater noise assessment was provided to all Specialists conducting assessments for the 

proposed Gas to Power Powership project at the Port of Saldanha. This report was specifically 

highlighted, for consideration, to the Specialists conducting the following studies:  

• Ambient Noise (South-African Context). 
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Appendix A  Calibration certificate 
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Appendix B  Detailed measurement data  

B.1 1 engine operating, 16 MW, Downwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

120 59.9 55.8 57.9 56.5 

150 59.6 55.0 57.6 56.2 

200 57.7 53.1 55.1 54.0 

260 57.7 51.8 53.6 52.2 

300 56.0 51.3 53.5 52.1 

360 57.3 50.5 52.8 51.2 

400 58.6 50.9 53.3 51.5 

425 57.1 51.6 53.3 52.0 

550 55.9 50.8 53.0 51.4 

600 60.2 48.2 53.7 52.1 

700 61.1 51.4 55.0 52.5 

800 59.5 51.3 53.5 52.1 

Table B-1 Noise measurements taken downwind with 1 engine running 

B.2 1 engine operating, 16 MW, Upwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

60 63.6 60.7 62.1 61.1 

75 64.2 59.8 61.0 60.0 

100 63.5 57.5 59.3 58.0 

125 61.0 55.7 57.8 56.4 

150 61.7 54.5 56.9 55.1 

200 58.5 51.6 53.9 52.3 

250 61.1 50.4 53.0 51.1 

300 56.4 48.9 51.6 49.8 

350 57.8 49.2 51.7 50.1 

400 58.1 48.9 51.4 49.5 

450 54.9 46.3 49.6 47.5 

Table B-2 Noise measurements taken upwind with 1 engine running 

B.3 14 engines operating, 250 MW, Downwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

80 68.1 63.8 65.4 64.2 

150 68.7 64.8 66.8 65.6 

250 63.8 60.7 62.3 61.1 

425 63.3 56.5 58.0 57.0 

480 60.0 56.4 58.0 57.0 

650 59.0 54.5 56.5 55.1 

700 60.8 53.7 55.5 54.1 

730 57.4 53.5 54.9 54.0 

Table B-3 Noise measurements taken downwind with 14 engines running 
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B.4 14 engines operating, 250 MW, Upwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

60 68.2 66.0 67.0 66.1 

90 66.1 62.6 64.2 63.1 

180 62.0 59.1 60.2 59.2 

Table B-4 Noise measurements taken upwind with 14 engines running 

B.5 20 engines operating, 350 MW, Downwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

160 78.0 66.2 68.1 66.7 

265 71.5 62.7 64.8 63.3 

330 64.8 62.1 63.2 62.2 

450 62.4 55.8 60.3 59.2 

600 62.6 55.6 57.3 56.1 

800 60.7 52.7 54.9 53.5 

Table B-5 Noise measurements taken downwind with 20 engines running 

B.6 23 engines operating, 420 MW, Upwind 

Range, m LAFmax dB LAFmin dB LAeq dB LA90 dB 

50 83.4 68.1 69.9 68.2 

100 68.1 66.3 67.1 66.2 

200 62.5 60.1 61.2 60.2 

400 59.6 53.8 58.0 57.1 

725 53.5 48.4 49.7 49.0 

Table B-6 Noise measurements taken upwind with 23 engines running 

B.7 10 engines operating, 172 MW, Quayside, 35 m 

Measurements were taken along the quayside, down the length of the Powership at a fixed distance 

of 35 m from the ship’s hull. 

Position LAFmax dB LAFmin dB LAeq dB LA90 dB 

Engine 1 72.4 68.9 70.2 69.1 

Engine 6* 79.4 72.2 74.3 72.2 

Engine 12 74.0 68.9 71.3 70.1 

Engine 18 70.4 67.5 68.6 67.5 

Engine 24 70.9 67.3 68.8 67.7 

Accom. block 63.7 58.4 61.8 60.6 
Table B-7 Noise measurements taken on quayside with 10 engines running 

* Significant venting occurred during this measurement. This was not noted at any other time. 

B.8 1 engine operating, 18.3 MW, external Powership platform by high level exhaust louvre 

This measurement was taken adjacent to one of the exhaust outlets, one engine operating from a 

cluster space of three engine outlets. 

Position LAFmax dB LAFmin dB LAeq dB LA90 dB 

3m from exhaust 94.5 88.8 91.0 89.2 
Table B-8 Noise measurements taken on ship by exhaust 
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Appendix C Specialist Report Requirements 

Table C-1 outlines the requirements of the Specialist Reports as per the NEMA EIA Regulations, 
2014 (as amended). According to Appendix 6 (1) “A specialist report prepared in terms of these 
Regulations must contain …” the information outlined in Table D-1 below.  

Table C-1 Prescribed contents of the Specialist Reports (Appendix 6 of the EIA Regulations, 2014) 

Relevant 
section in GNR. 
982 

Requirement description Relevant 
section in this 
report 

(a) details 
of— 

(i) the specialist who prepared the report; and Appendix D 

(ii) the expertise of that specialist to compile a specialist 
report including a curriculum vitae; 

Appendix D 

(b)  a declaration that the specialist is independent in a form as may 
be specified by the competent authority; 

p2 

(c) an indication of the scope of, and the purpose for which, the 
report was prepared; 

Section 1 

(cA)  an indication of the quality and age of base data used for the 
specialist report; 

Section 2 

(cB)  a description of existing impacts on the site, cumulative impacts 
of the proposed development and levels of acceptable change; 

n/a 

(d)  the duration, date and season of the site investigation and the 
relevance of the season to the outcome of the assessment; 

Section 1 

(e)  a description of the methodology adopted in preparing the 
report or carrying out the specialised process inclusive of 
equipment and modelling used; 

Section 2 

(f)  details of an assessment of the specific identified sensitivity of 
the site related to the proposed activity or activities and its 
associated structures and infrastructure, inclusive of a site plan 
identifying site alternatives; 

n/a 

(g)  an identification of any areas to be avoided, including buffers; n/a 

(h)  a map superimposing the activity including the associated 
structures and infrastructure on the environmental sensitivities 
of the site including areas to be avoided, including buffers; 

n/a 

(i)  a description of any assumptions made and any uncertainties 
or gaps in knowledge; 

Section 3 

(j)  a description of the findings and potential implications of such 
findings on the impact of the proposed activity or activities; 

Section 3.2 

(k)  any mitigation measures for inclusion in the EMPr; n/a 

(l)  any conditions for inclusion in the environmental authorisation; n/a 

(m)  any monitoring requirements for inclusion in the EMPr or 
environmental authorisation; 

n/a 

(n) a 
reasoned 
opinion— 

(i) whether the proposed activity, activities or portions 
thereof should be authorised; 

n/a 

 (iA) regarding the acceptability of the proposed activity or 
activities; and 

n/a 

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

n/a 

(o)  a description of any consultation process that was undertaken 
during the course of preparing the specialist report; 

n/a 

(p)  a summary and copies of any comments received during any 
consultation process and where applicable all responses 
thereto; and 

n/a 
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(q)  any other information requested by the competent authority. n/a 

(2)  Where a government notice gazetted by the Minister provides 
for any protocol or minimum information requirement to be 
applied to a specialist report, the requirements as indicated in 
such notice will apply. 

n/a 
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Appendix D Specialist Credentials 

Mr Timothy I Mason  BEng (Hons.) MIOA 

Project Role: Underwater Acoustics - Project Manager and Principal Acoustician 

Personal Information 

Surname: Mason 

Forenames: Timothy Irving 

Date of Birth: 9th August 1980 

Current Employer: Subacoustech Environmental Ltd. 

Position: Principal Acoustic Consultant 

Address: Unit 2 Muira Industrial Estate, William Street, Southampton, Hants. SO14 5QH, UK 

Telephone: +44 (0) 2380 236330 

E-mail: tim.mason@subacoustech com 

Qualifications/Professional Memberships 

Degree: BEng(Hons) Engineering Acoustics and Vibration 

Institute of Sound and Vibration Research, University of Southampton (2001), UK 

Member of the Institute of Acoustics (MIOA), UK 

Experience 

Continuous post-graduate acoustic consultancy experience since 2001 in design and impact assessment of both 

underwater and traditional airborne noise situations. Joined Subacoustech Environmental in 2011. Responsible for 

project management and QA in addition to technical consultancy and reporting. Acts as an expert witness for 

planning enquiries with respect to underwater noise and its effects on marine life. Experienced in a wide range of 

acoustic disciplines in addition to underwater noise modelling and monitoring; other disciplines includes road, rail 

and construction noise impacts, industrial noise mapping and control, planning and architectural acoustics, 

vibration and noise nuisance. Delivered presentations on underwater noise impacts at national and international 

conferences and has been invited to speak on underwater noise at the Royal Society.  

Relevant Project Experience 

Client: RWE, Ørsted, SPR, Innogy, Royal Haskoning, GoBe, others 

Environmental Impact Assessments and Regulatory Enquiries for Offshore Wind Farms, Technical lead 

Leading the underwater noise EIAs for the majority of offshore wind farm projects in UK waters, including Seagreen 

Alpha, Inch Cape and Moray Firth, Awel y Môr, Hornsea Projects 1 to 4, East Anglia 3, 2 and 1 North, Rampion 2, 
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Environmental Impact Assessments for Erebus Floating Offshore Wind Farm, Technical lead 
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surveys during construction and operation of the Block Island Offshore Windfarm and Coastal Virginia Offshore 

Wind, USA. The study is thought to be the most comprehensive of its kind in the world. 
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