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 EXECUTIVE SUMMARY 

 

INTRODUCTION  

Gudani Consulting and Enviro-Acoustic Research cc (GC/EARES) have undertaken the study 

to determine the potential noise impact on the surrounding environment due to the 

development of the proposed Musina-Makhado Energy and Metallurgy Special Economic 

Zone (SEZ) under the auspices of Limpopo Economic Development Agency (LEDA). 

 

The proposed Musina-Makhado SEZ is located across the Musina and Makhado Local 

Municipalities which fall under the Vhembe District Municipality in the Limpopo Province. 

The nearest towns are Makhado (located 31 km south) and Musina (located 36 km north) of 

the pro posed SEZ site. 

 

PROJECT DESCRIPTION 

The Musina-Makhado SEZ will comprise an offering of mixed land uses and infrastructure 

provision to ensure the optimal manufacturing operations in the energy and metallurgical 

complex. It is envisaged that the energy an d metallurgical complex shall comprise the 

manufacturing plants:  

 

 

 

Ancillary uses to complement and support the energy and metallurgical complex include:  
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- Light industrial activities and developments (various service industries, steel 

product industries, workshops and yards, building materials factory, light industrial 

plants, packaging materials factory, warehouses) ; 

- Intermodal facilities (transport terminus, diesel fuel station, mechanical repair 

plant, automobile logistics centre) ; 

- Retail (shopping cent re, farmers market, supermarket/neighbourhood centre, 

commercial banks); 

- Business uses (administration buildings and offices, hotels) ; 

- Staff facilities (hospital, government uses, library, crèche, religious facilities, 

community facilities, recreational areas); &  

- Telecommunication masts.  

 

BASELINE ASSESSMENT 

Ambient (background) sound levels were measured during the day and night of 7 March 

2019, augmented with the results of longer -term ambient sound level measurements 

collected during previous site visi ts. Measurements were sufficient to characterise the 

ambient sound level character and, together with measurements done in the area for other 

projects there is a very high confidence in the typical rating level determined for the area.  

Considering the ambient sound levels measured onsite as well as the developmental 

character of the area, the acceptable zone rating level would be typical of a rural  area (35 

dBA at night and 45 dBA during the day) as defined in SANS 10103:2008 for most of the 

area. 

Rating levels will be higher in an area up to 500m from the N1, mainly due to traffic noises 

from the national road. This will be relevant to NSDs 03 and 14, located very close to the 

N1 road. Night-time ambient sound levels may also be higher at NSD02. 

Similarly w ill the rating levels be higher in the town of Mopane, due to the activities of the 

existing Syferfontein Dolomite quarry.  

 

NOISE IMPACT DETERMINATION AND FINDINGS 

No specific layout or activities were available at this planning phase of the project and 

conceptual scenarios were developed to assist in the identification of potential noise 

impacts. The conceptual scenarios used the output from a basic sound propagation model 

(based on geometric spreading of sound waves only) to calculate the potential exten t of 

noise levels. These conceptual scenarios highlighted the potential of a noise impact of high 

significance on all NSD for an unmitigated situation.  
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RECOMMENDATIONS (MANAGEMENT AND MITIGATION) 

However, these potential noise impacts can be managed to  reduce the potential impact to 

a low significance. The main mitigation recommended that:  

i.  Future land uses in the SEZ must be planned to ensure that the noise -generating 

activities does not impact on potential noise -sensitive land uses with certain noise 

limits as defined in Table 1 of SANS 10103:2008. This include: 

a. Locating the industrial areas as far as possible from existing NSD (if not 

relocated) and areas that may be used in the future for potential noise -

sensitive activities;  

b.  The placement of light in dustrial areas between commercial / retail areas 

and heavy industrial areas. The commercial / retail areas to be planned as 

buffer between industrial areas and potential noise -sensitive areas (NSD); 

c. Using available space to ensure a buffer of at least 500m  between industrial 

activities and potential NSDs, though a buffer of at least 1,000m is 

recommended. 

ii.  Should a heavy industry (with cooling/exhaust/intake/induced draft fans or exhaust 

stacks higher than 20m) be developed within 2,000m from an NSD, or an a rea that 

may in the future be used for residential purposes, an ENIA (as per the 

requirements of SANS 10328:2008) must be compiled to define the potential 

magnitude of the noise impact, the extent of the noise impact and the potential 

significance of the n oise impact for the specific development .  

iii.  Should an industry be planned or proposed within 1,000m from a NSD, or an area 

that may in the future be used for residential purposes, an ENIA (as per the 

requirements of SANS 10328:2008) must be compiled to define the potential 

magnitude of the noise impact, the extent of the noise impact and the potential 

significance of the noise impact  for the specific development .  

iv.  Should a NSD be planned within 500m from the N1 or similar busy road, or a new 

road are proposed within 200m from an NSD, an ENIA (as per the requirements of 

SANS 10328:2008) must be compiled to define the potential magnitude of the noise 

impact, the extent of the noise impact and the potential significance of the noise 

impact.  

It is the opinion of the Author that the increase in noise levels does not constitute a fatal 

flaw, as the increases can be managed to a low significance. It is therefore the 

recommendation that the development of the SEZ be authorized (from a noise impact 

perspective).  
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CONTENTS OF THE SPECIALIST REPORT ð CHECKLIST 

Contents of this report in terms of Regulation GNR 982 of 2014, 

Appendix 6 (as amended 2017)  

Relevant Section in 

Specialist study  

(1) 
A specialist report prepared in terms of these Regulations must 

contain- 

 

(a)  details of - 
 

(i)  the specialist who prepared the report; and  Section 1 

(ii)  the expertise of that specialist to compile a specialist report 

including a curriculum vitae .  

Section 1 

(b)  a declaration that the specialist is independent in a form as may be 

specified by the competent authority;  

Section 2 

(also separate document to 
this report)  

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

was prepared; 

Section 3.1 

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

specialist report;  

Section 5.1 and 5.2 

(cB) 
a description of existing impacts on the site, cumulative impacts of 

the proposed development and levels of acceptable change;  

Section 3.3, 5.2 and 6.3 

(d)  the duration, date and season of the site investigation and the 

relevance of the season to the outcome of the assessment;  

Section 5.1 and 5.2 

(e)  a description of the methodology adopted in preparing the report or 

carrying out the specialised process inclusive of equipment and 

modelling used;  

Section 3.7 

(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 s ite plan identifying site 

alternatives;  

Sections 5.2 and 6.3 

(g)  an identification of any areas to be avoided, including buffers;  
Figure 9-2 

(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;   

Figure 9-2 

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

in knowledge;  

Section 8 

(j)   a description of the findings and potential implications of such 

findings on the impact of the proposed activity or activities;  

Sections 9 and 10 
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Contents of this report in terms of Regulation GNR 982 of 2014, 

Appendix 6 (as amended 2017)  

Relevant Section in 

Specialist study  

(k)  any mitigation measures for inclusion in the EMPr;   
Sections 11.3 

(l)   any conditions for inclusion in the environmental authorisation;  Sections 11.3 

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

environmental authorisation;  

Not required for this 

project.  

(n)  a reasoned opinion - 
Section 12 

whether the proposed activity, activities or portions thereof should be 

authorised;  

Section 12 

regarding the acceptability of the proposed activity or activities; and  
Section 12 

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;  

Sections 11.3 

(o)  a description of any consultation process that was undertaken during 

the course of preparing th e specialist report;  

See Section 3.5 

(p)  a summary and copies of any comments received during any 

consultation process and where applicable all responses thereto; and 

See Section 3.5 

(q)  any other information requested by the competent authority.  
None 
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GLOSSARY OF ABBREVIATIONS 

 

ADT   Articulated Dump Trucks  

ASTER   Advanced Spaceborne Thermal Emission and Reflection Radiometer 

EARES   Enviro Acoustic Research cc 

ECA   Environment Conservation Act 

ECO   Environmental Control Officer  

EIA   Environmental Impact Assessment 

ENIA    Environmental Noise Impact Assessment  

ENM   Environmental Noise Monitoring 
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EPs   Equator Principles 
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GN   Government Notice 
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IFC   International Finance Corporation  

ISO   International Organization for Standardization  

METI   Ministry of Economy, Trade, and Industry  

NASA   National Aeronautical  and Space Administration 

NCR   Noise Control Regulations 

NSD   Noise-sensitive Development 
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GLOSSARY OF UNITS 

dB Decibel (expression of the relative loudness of the un -weighted sound level in 

air)  

dBA Decibel (expression of the relative loudness of the A -weighted sound level in 

air)  

Hz Hertz (measurement of frequency)  

kg/m 2 Surface density (measurement of surface density)    

km kilometre (measurement of distance)  

m Meter (measurement of distance)  

m2 Square meter (measurement of area)  

m3 Cubic meter (measurement of volume)  

mamsl Meters above mean sea level 

m/s  Meter per second (measurement for velocity)  

oC Degrees Celsius (measurement of temperature) 

ÕPa Micro pascal (measurement of pressure ð in air in this document)  
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1 THE AUTHOR 

 

The Author started his career in the mining industry as a bursar Learner Official (JCI, 

Randfontein), working in the mining industry, doing various mining related courses (Rock 

Mechanics, Surveying, Sampling, Safety and Health [Ventilation, noise, illumination etc. ] 

and Metallurgy. He did work in both underground (Coal, Gold and Platinum) as well as 

opencast (Coal) for 4 years. He changed course from Mining Engineering to Chemical 

Engineering after his second year of his studies at the University of Pretoria.  

After graduation he worked as a Water Pollution Control Officer at the Department of Water 

Affairs and Forestry for two years (first year seconded from Wates, Meiring and Barnar d), 

where duties included the perusal (evaluation, commenting and recommendation) of various 

regulatory required documents (such as EMPRõs, Water Licence Applications and EIAõs), 

auditing of licence conditions as well as the compilation of Technical Docume nts.  

Since leaving the Department of Water Affairs, Morné has been in private consulting for the 

last 15 years, managing various projects for the mining and industrial sector, private 

developers, business, other environmental consulting firms as well as th e Department of 

Water Affairs. During that period he has been involved in various projects, either as 

specialist, consultant, trainer or project manager, successfully completing these projects 

within budget and timeframe. During that period he gradually mo ved towards 

environmental acoustics, focusing on this field exclusively since 2007.  

He has been interested in acoustics as from school days, doing projects mainly related to 

loudspeaker design. Interest in the matter brought him into the field of Environme ntal Noise 

Measurement, Prediction and Control. He has been doing work in this field for the past 8 

years, and was involved with the following projects in the last few years:  

 

Wind Energy 

Facilities  

Zen (Savannah Environmental ð SE), Goereesoe (SE), Springfontein (SE), Garob (SE), 

Project Blue (SE), ESKOM Kleinzee (SE), iNCa Gouda (Aurecon SA), Kangnas (Aurecon), 

Walker Bay (SE), Oyster Bay (SE), Hidden Valley (SE), Happy Valley (SE), Deep River 

(SE), Saldanha WEF (Terramanzi), Loeriesfontein (SiVEST), Noupoort (SiVEST), Prieska 

(SiVEST), Plateau East and West (Aurecon), Saldanha (Aurecon), Veldrift (Aurecon), 

Tsitsikamma (SE), AB (SE), West Coast One (SE), Namakwa Sands (SE), Dorper (SE), 

VentuSA Gouda (SE), AmakhalaEmoyeni (SE), Klipheuwel (SE), Cookhouse (SE), 

Cookhouse II (SE), Canyon Springs (Canyon Springs), Rheboksfontein (SE), Suurplaat 

(SE), Karoo Renewables (SE), Outeniqwa (Aurecon), Koningaas (SE), Eskom Aberdene 

(SE), Spitskop (SE), Rhenosterberg (SiVEST), Bannf (Vidigenix), Wolf WEF (Aurecon) 

 

Mining and 

Industry  

BECSA ð Middelburg (Golder Associates), Kromkrans Colliery (Geovicon Environmental), 

SASOL Borrow Pits Project (JMA Consulting), Lesego Platinum (AGES), Tweefontein 

Colliery (Cleanstream), EvrazVametco Mine and Plant (JMA), Goedeho op Colliery 

(Geovicon), Hacra Project (Prescali Environmental), Der Brochen Platinum Project (J9 

Environment), Delft Sand (AGES), Brandbach Sand (AGES), Verkeerdepan Extension 

(CleanStream), Dwaalboom Limestone (AGES), Jagdlust Chrome (MENCO), WPB Coal 



 Noise Impact Assessment: Musina-Makhado SEZ, Limpopo Province  

P a g e  | 2  

(MENCO), Landau Expansion (CleanStream), Stuart Coal ð Weltevreden (CleanStream), 

Otjikoto Gold (AurexGold), Klipfontein Colliery (MENCO), Imbabala Coal (MENCO), 

ATCOM East Expansion (Jones and Wagner), IPP Waterberg Power Station (SE), Kangra 

Coal (ERM), Schoongesicht (CleanStream), EastPlats (CleanStream), Chapudi Coal 

(Jacana Environmental), Generaal Coal (JE), Mopane Coal (JE), Boshoek Chrome 

(JMA), Langpan Chrome (PE), Vlakpoort Chrome (PE), Sekoko Coal (SE), Frankford 

Power (REMIG), Strahrae Coal (Ferret Mining), Transalloys Power Station (Savannah), 

Pan Palladum Smelter, Iron and PGM Complex (Prescali) 

 

Road and 

Railway 

K220 Road Extension (Urbansmart), Boskop Road (MTO), Sekoko Mining (AGES), Davel-

Swaziland-Richards Bay Rail Link (Aurecon), Moloto Transport Corridor Status Quo 

Report and Pre-Feasibility (SiVEST), Postmasburg Housing Development (SE), Tshwane 

Rapid Transport Project, Phase 1 and 2 (NRM Consulting/City of Tshwane)  

 

Airport  Oudtshoorn Noise Monitoring (AGES), Sandton Heliport (Alpine Aviation), Tete Airport 

Scoping  

 

Noise 

monitoring  

Peerboom Colliery (EcoPartners), Thabametsi (Digby Wells), DoxaDeo (DoxaDeo), 

Harties Dredging (Rand Water), Xstrata Coal ð Witbank Regional, SephakuDelmas 

(AGES), AmakhalaEmoyeni WEF (Windlab Developments), Oyster Bay WEF (Renewable 

Energy Systems), Tsitsikamma WEF (Cennergi and SE), Hopefield WEF (Umoya), Wesley 

WEF (Innowind), Ncora WEF (Innowind), Boschmanspoort (Jones and Wagner), 

Nqamakwe WEF (Innowind), Dassiesfontein WEF Noise Analysis (BioTherm), Transnet 

Noise Analysis (Aurecon) 

 

Small Noise 

Impact 

Assessments  

TCTA AMD Project Baseline (AECOM), NATREF (Nemai Consulting), Christian Life 

Church (UrbanSmart), Kosmosdale (UrbanSmart), Louwlardia K220 (UrbanSmart), 

Richards Bay Port Expansion (AECOM), Babalegi Steel Recycling (AGES), Safika Slag 

Milling Plant (AGES), Arcelor Mittal WEF (Aurecon), RVM Hydroplant (Aurecon), 

Grootvlei PS Oil Storage (SiVEST), Rhenosterberg WEF, (SiVEST), Concerto Estate 

(BPTrust), Ekuseni Youth Centre (MENCO), Kranskop Industrial Park (Cape South 

Developments), Pretoria Central Mosque (NomanShaikh), Soshanguve Development 

(Maluleke Investments), Seshego-D Waste Disposal (Enviroxcellence), Zambesi Safari 

Equipment (Owner), Noise Annoyance Assessment due to the Operation of the 

Gautrain (Thornhill and Lakeside Residential Estate), Upington Solar (SE), Ilangalethu 

Solar (SE), Pofadder Solar (SE), Flagging Trees WEF (SE), Uyekraal WEF (SE), Ruuki 

Power Station (SE), Richards Bay Port Expansion (AECOM), Babalegi Steel Recycling 

(AGES), SafikaLadium (AGES), Safika Cement Isando (AGES), Natref (NEMAI), RareCo 

(SE), Struisbaai WEF (SE) 

 

Project 

reviews and 

amendment 

reports  

Loperberg (Savannah), Dorper (Savannah), Penhoek Pass (Savannah), Oyster Bay (RES), 

Tsitsikamma (Cennergi),  AmakhalaEmoyeni (Windlab), Spreeukloof (Savannah), 

Spinning Head (Savannah), Kangra Coal (ERM), West Coast One (Moyeng Energy), 

Rheboksfontein (Moyeng Energy) 
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2 DECLARATION OF INDEPENDENCE 

 

I,  Morné de Jager declare that:  

¶ I act as the independent specialist in this application  

¶ I will perform the specialist work in an objective manner, even if this results in 

views and findings that are not favourable to the applicant  

¶ I declare that there are no circumstances that may compromise my objectivity in 

performing such work;  

¶ I have expertise in conducting environmental noise impact assessments, including 

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

Environmental Impact Assessment Regulations of 2014, and any guidelines that have 

relevance to the proposed activity;  

¶ I will comply with the Act, regulations and all other applicable legislation;  

¶ I have no, and will not engage in, conflicting interests in the undertaking of the 

activity;  

¶ I undertake to  disclose to the applicant and th e competent authority all material 

information  in my possession that reasonably has or may have the potential of 

influencing the objectivity of any report, plan or document to be prepared by myself 

for submission to the competent authority;  

¶ I realise that  a false declaration is an offence in terms of regulation 71 and is 

punishable in terms of section 24F of the Act.  

 

Disclosure of Vested Interest  

¶ I do not have and will not have any vested interest (either business, financial, 

personal or other) in the proposed activity proceeding other than remuneration for 

work performed in terms of the Environmental Impact Assessment Regulations, 2014.  

 

__________________________                             Gudani/ Enviro -Acoustic Research  

Signature of the environment al practitioner:          Name of company: 

 

2019 ð 05 - 20 

Date: 
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3 INTRODUCTION 

 

3.1  INTRODUCTION AND PURPOSE 

Gudani Consulting and Enviro-Acoustic Research cc (GC/EARES) have undertaken the study 

to determine the potential noise impact on the surrounding environment due to the 

development of the proposed Musina-Makhado Energy and Metallurgy Special Economic Zone 

(SEZ) under the auspices of Limpopo Economic Development Agency (LEDA). 

This report describes ambient sound levels in the area, potential noise ra ting levels and the 

potential noise impact that the development of the SEZ may have on the surrounding sound 

environment, highlighting the methods used, potential issues identified, findings and 

recommendations. It should be noted that specific information  is not available, and this 

assessment is a high level document to assist in the identification of potential concerns with 

recommendations.  

 

3.2  BRIEF PROJECT DESCRIPTION 

The proposed Musina-Makhado SEZ is located across the Musina and Makhado Local 

Municipalities which fall under the Vhembe District Municipality in the Limpopo Province. 

The nearest towns are Makhado (located 31 km south) and Musina (located 36 km north) of 

the proposed SEZ site (see also Figure 3-1). 

The Musina-Makhado SEZ will comprise an offering of mixed land uses and infrastructure 

provision to ensure the optimal manufacturing operations in the energy and metallurgical 

complex. It i s envisaged that the energy and metallurgical complex shall comprise a number 

of main land uses as well as ancillary uses.  

The main land uses include a number of different heavy industrial manufacturing plants , as 

well as roads, waste management, substati ons, water treatment works, bulk water supply, 

water reservoirs and water distribution systems.  

Ancillary uses to complement and support the energy and metallurgical complex include:  

- Light industrial activities and developments (various service industries , steel product 

industries, workshops and yards, building materials factory, light industrial plants, 

packaging materials factory, warehouses) ; 

- Intermodal facilities (transport terminus, diesel fuel station, mechanical repair 

plant, automobile logistics ce ntre) ; 

- Retail (shopping centre, farmers market, supermarket/neighbourhood centre, 

commercial banks); 

- Business uses (administration buildings and offices, hotels) ;  

- Staff facilities (hospital, government uses, library, crèche, religious facilities, 

community facilities, recreational areas) ; &  
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- Telecommunication masts.  

The latest development plan indicates the following proposed operations, like:  

- Coal washery; 

- Coking Plan; 

- Heat recovery power generation;  

- Thermal power plant;  

- Ferrochrome Plant;  

- Ferromanganese Plant;  

- Silicomanganese  Plant; 

- Vanadium ð titanium magnetite project;  

- High Manganese steel; 

- High - vanadium steel;  

- Stainless steel Plant; 

- Lime Plant;  

- Cement Plant;  

- Refractories Factory;  

- Sewage Treatment Plant;  

- Industrial domestic water Plant;  

- Light Industr ial Processing Zone; 

- Machining Zone; 

- Commercial residential area;  

- Living area; 

- Administrative Centre;  

- Bonded area; and 

- logistics Centre.  

 

3.3  STUDY AREA 

The proposed project is located approximately 4 0 km south-west of Musina, lying north of 

Makhado (Louis Trichardt) . The study area is further described in terms of environmental 

components that may contribute or change the sound character in the area.  

3.3.1  Topography  

ENPAT (1998) describes the topography as Extremely Irregular Plains. There are no local 

topographical features that will limit the propagation of noises.  

3.3.2  Surrounding Land Use  

The area in the vicinity of the proposed development is currently classified as Vacant or 

Unspecified. Previous site visits revealed that the area is mainly wilderness with game 

ranches forming a large part of the agricultural activities ( game and cattle farming).  Some 

of the farms focus on the tourism and hunting industry.  
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3.3.3  Roads 

The focus area is roughly enclosed by the N1 Musina - Makhado, the D1021 on the south, the 

Musina ð Makhado Railway Line and the D744 road (running parallel to the railway line) to 

the west and the R525 to the north. The railway line is aligned in a north -south direction 

and reported to carry 4 trains per day.   

3.3.4  Residential areas  

The small town of Mopane is located to the north -west on the border of the focus area.  

3.3.5  Other industrial and commercial processes  

The Syferfontein Dolomite operates a quarry just south o f Mopane, north -west of the focus 

area. The site visit indicated that this quarry operates also at night.  

3.3.6  Ground conditions and vegetation  

The area falls within the Savannah biome with the vegetation types being Limpopo Ridge 

Bushveld and Musina Mopane Bushveld. The natural veldt has been significantly disturbed in 

areas due to agriculture and game farming. The ground surface is generally covered with 

grasses, shrubs and trees. It is the opinion of the author that the ground surface is 

sufficiently covered  to assume 50% soft ground conditions for modelling purposes. It should 

be noted that this factor is only relevant for sound waves being reflected from the ground 

surface, with certain frequencies slightly absorbed by the vegetation.  

3.3.7  Existing Ambient Sound  Levels 

Onsite measurements were collected on 7 March 2019 with the resulting sound levels 

discussed in more detail in Section 5.  The data was augmented with longer -term 

measurements collected in the area during previous site visits.  

 

The soundscape is complex, with elevated sound levels around the Syferfontein Dolomit e 

activity as well as close to the N1 national road. Excluding the activities mentioned above, 

most of the site is undeveloped with the ambient sound levels more typical of a rural noise 

district  with natural sound (wind and faunal) being the dominant sour ce of noise. Sound 

levels will be briefly elevated along the gravel roads in the area during the passing of 

vehicles.   

 

3.4  POTENTIAL NOISE-SENSITIVE RECEPTORS (DEVELOPMENTS) AND NO-GO AREAS 

Potentially noise -sensitive developments (NSDs), located within or c lose to the focus area 

was identified using Google Earth ®. The identified NSDs are depicted in Figure 3-2.  See also 

the definition of an NSD in Appendix A. 
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3.5  COMMENTS REGARDING NOISE RECEIVED DURING THIS PROJECT 

No comments concerning noise were raised during the compilation of this report.  

 

3.6  AVAILABLE INFORMATION 

The Author has completed Environmental Noise Impact Assessments for the following 

projects in the area:  

-  Development of the proposed Greater Soutpansberg Mopane Project, Limpopo;  

-  Development of the proposed Generaal and Mount Stuart Collieries, Limpopo;  

-  Development of the proposed Chapudi, Chapudi West and Wildebeesthoek Collieries, 

Limpopo; & 

-  Development for the proposed Mutsho Power Project North of Makhado, Limpopo 

Province. 
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Figure 3-1: Locality map indicating the location of t he proposed SEZ area 
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Figure 3-2: Aerial image indicating potentially noise -sensitive receptors close to SEZ Focus Area 



 Noise Impact Assessment: Musina-Makhado SEZ, Limpopo Province  

P a g e  | 10  

3.7  TERMS OF REFERENCE 

A noise impact assessment must be completed for the following reasons:  

¶ If a noise-sensitive development is to be established within 500 m (or, in the case of 

a busy throughway, 1 000 m) of a road or railway line (SANS 10328:2008 [5.4 (d)]) or 

visa-versa;  

¶ If a noise sensitive development is to be es tablished within 1,000 m from a an 

industry (SANS 10328:2008 [5.4 (g)]) or visa-versa;  

¶ If an industry is to be established within 1,000 m from a potential noise sensitive 

development (SANS 10328:2008 [5.4 (h)]) or visa-versa;  

¶ If a wind farm (wind turbines - SANS 10328:2008 [5.4 (i)]) or a source of low-

frequency noise (such as large cooling fans - SANS 10328:2008 [5.4 (l)]) is to be 

established within 2,000 m from a potential noise sensitive development or visa-

versa;  

¶ It is a controlled activity in terms of  the NEMA regulations and an ENIA is required, 

because: 

o It may cause a disturbing noise that is prohibited in terms of section 18(1) of 

the Government Notice 579 of 2010 ; 

¶ It is generally required by the local or district authority as part of the environmental 

authorization or planning approval in terms of Reg ulation 2(d) of GN R154 of 1992; & 

¶ If noise is raised as a potential concern by interested and affected parties during the 

Environmental Impact Assessment (EIA) process. 

In addition, Appendix 6 of GN 982 of December 2014 (Gov. Gaz. 38282), issued in terms of 

the National Environmental Management Act, No. 107 of 1998, also defines minimum 

information requirements for specialist reports.  

In South Africa the document that addresses the issues specifically concerning 

environmental noise is SANS 10103:2008. It has recently been thoroughly revised and 

brought in line with the guidelines of the World Health Organisation (WHO). It provides the 

maximum average ambient noise levels during the day and nig ht to which different types of 

developments indoors may be exposed. 

This standard specifies the methodology to assess the potential noise impacts on the 

environment due to a proposed activity that might impact on the environment. This 

standard also stipula tes the minimum requirements to be investigated , including:  

1. The purpose of the investigation;  

2. A brief description of the planned development or the changes that are being 

considered; 

3. A brief description of the existing environment;  
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4. The identification of th e noise sources that may affect the particular development, 

together with their respective estimated sound pressure levels or sound power levels 

(or both);  

5. The identified noise sources that were not taken into account and the reasons why 

they were not inve stigated;  

6. The identified noise -sensitive developments and the estimated impact on them;  

7. Any assumptions made with regard to the estimated values used;  

8. An explanation, either by a brief description or by reference, of the methods that 

were used to estimate the existing and predicted rating levels;  

9. The location of the measurement or calculation points, i.e. a description, sketch or 

map; 

10. Estimation of the environmental noise impact;  

11. Alternatives that were considered and the results of those that were investiga ted;  

12. A list of all the interested or affected parties that offered any comments with 

respect to the environmental noise impact investigation;  

13. A detailed summary of all the comments received from interested or affected parties 

as well as the procedures and discussions followed to deal with them;  

14. Conclusions that were reached;  

15. Recommendations, i.e. if there could be a significant impact, or if more information 

is needed, a recommendation that an environmental noise impact assessment be 

conducted; & 

16. If remedia l measures will provide an acceptable solution, which would prevent a 

significant impact, these remedial measures should be outlined in detail and 

included in the final record of decision if the approval is obtained from the relevant 

authority. If the reme dial measures deteriorate after a certain time and a follow -up 

auditing or maintenance programme (or both) is instituted, this programme should 

be included in the final recommendations and accepted in the record of decision if 

the approval is obtained from  the relevant authority.  
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4 LEGAL CONTEXT, POLICIES AND GUIDELINES 

 

4.1  THE REPUBLIC OF SOUTH AFRICA CONSTITUTION ACT (òTHE CONSTITUTIONó) 

The environmental rights contained in section 24 of the Constitution provide that everyone 

is entitled to an environment that is not harmful to his or her well -being. In the context of 

noise, this requires a determination of what level of noise is harmful to well -being. The 

general approach of the common law is to define an acceptable level of noise as that which 

the reasonable person can be expected to tolerate under the particular circumstances. The 

subjectivity of this approach can be problematic, which has led to the development of noise 

standards (see Section 4.3 ).  

òNoise pollutionó is specifically included in Part B of Schedule 5 of the Constitution, which 

means that noise pollution control is a local authority competence, provided that the local 

authority concerned has the capacity to carry out this function.  

 

4.2  THE ENVIRONMENT CONSERVATION ACT (ACT 73 OF 1989) 

The Environment Conservation Act (òECAó) allows the Minister of Environmental Affairs and 

Tourism (ònow the Ministry of Environmental Affairsó) to make regulations regarding noise, 

among other concerns. See also section 4.2.1 .  

4.2.1  Noise Control Regulations (GN R154 of 1992)  

In terms of section 25 of the ECA, the national Noise Control Regulations (NCRs) (GN R154 in 

Government Gazette  No. 13717 dated 10 January 1992) were promulgated. The NCRs were 

revised under Government Notice Number R. 55 of 14 January 1994 to make it obligatory for 

all authorities to apply the regulations.  

Subsequently, in terms of Schedule 5 of the Constitution of South Africa of 1996 legislative 

responsibility for adm inistering the noise control regulations was devolved to provincial and 

local authorities. Provincial Noise Control Regulations exist in the Free State, Gauteng and 

Western Cape provinces but not in Limpopo and the National Regulations will be in effect.  

The National Noise Control Regulations (GN R154 1992) defines: 

"disturbing noise " as: 

noise level which exceeds the zone sound level or, if no zone sound level has been 

designated, a noise level which exceeds the ambient sound level at the same measuring 

point by 7 dBA or more.  

"zone sound level " as: 

a derived dBA value determined indirectly by means of a series of measurements, 

calculations or table readings and designated by a local authority for an area. This is the 

same as the Rating Level as defined in  SANS 10103. 

In addition:  
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In terms of Regulation 2 - 

òA local authority may ð  

(c): if a noise emanating from a building, premises, vehicle, recreational vehicle or street 

is a disturbing noise or noise nuisance, or may in the opinion of the local authorit y 

concerned be a disturbing noise or noise nuisance, instruct in writing the person causing 

such noise or who is responsible therefor, or the owner or occupant of such building or 

premises from which or from where such noise emanates or may emanate, or all  such 

persons, to discontinue or cause to be discontinued such noise, or to take steps to lower 

the lever of the noise to a level conforming to the requirements of these Regulations 

within the period stipulated in the instruction: Provided that the provisi ons of this 

paragraph shall not apply in respect of a disturbing noise or noise nuisance caused by rail 

vehicles or aircraft which are not used as recreational vehicles;  

(d): before changes are made to existing facilities or existing uses of land or buildi ngs, or 

before new buildings are erected, in writing require that noise impact assessments or tests 

are conducted to the satisfaction of that local authority by the owner, developer, tenant 

or occupant of the facilities, land or buildings or that, for the purposes of regulation 3(b); 

or (c), reports or certificates in relation to the noise impact to the satisfaction of that 

local authority are submitted by the owner, developer, tenant or occupant to the local 

authority on written demandó. 

In terms of Regulation 4 of the Noise Control Regulations:  

òNo person shall make, produce or cause a disturbing noise, or allow it to be made, 

produced or caused by any person, machine, device or apparatus or any combination 

thereofó.  

 

4.3  NOISE STANDARDS 

There are a few South African scientific standards (SABS) relevant to noise from mines, 

industry and roads. They are:  

Á SANS 10103:2008. ôThe measurement and rating of environmental noise with respect 

to annoyance and to speech communicationõ; & 

Á SANS 10328:2008. ôMethods for environmental noise impact assessmentsõ. 

The relevant standards use the equivalent continuous rating level as a basis for determining 

what is acceptable. The levels may take single event noise into account, but single event 

noise by itself does not determi ne whether noise levels are acceptable for land use 

purposes. With regards to SANS 10103:2008, the recommendations are likely to inform 

decisions by authorities, but non -compliance with the standard will not necessarily render 

an activity unlawful per se. 
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4.4  INTERNATIONAL GUIDELINES 

While a number of international guidelines and standards exist, those selected below are 

used by numerous countries for environmental noise management.  

4.4.1  Guidelines for Community Noise (WHO, 1999)  

The World Health Organizationõs (WHO) document on the Guidelines for Community Noise is 

the outcome of the WHO - expert task force meeting held in London, United Kingdom, in 

April 1999. It is based on the document entitled òCommunity Noiseó that was prepared for 

the World Health Organization  and published in 1995 by the Stockholm University and 

Karolinska Institute.  

The scope of WHO's effort to derive guidelines for community noise is to consolidate actual 

scientific knowledge on the health impacts of community noise and to provide guidance t o 

environmental health authorities and professionals trying to protect people from the 

harmful effects of noise in non -industrial environments.  

Guidance on the health effects of noise exposure of the population has already been given 

in an early publicati on of the series of Environmental Health Criteria. The health risk to 

humans from exposure to environmental noise was evaluated and guidelines values derived. 

The issue of noise control and health protection was briefly addressed.  

The document uses the LAeq and LA,max noise descriptors to define noise levels. It should be 

noted that a follow -up document focusing on Night-time Noise Guidelines for Europe (WHO, 

2009).  

4.4.2  Night Noise Guidelines for Europe (WHO, 2009)  

Refining previous Community Noise Guidelines issued in 1999, and incorporating more 

recent research, the World Health Organization has  released a comprehensive report on the 

health effects of night time noise, along with new (non -mandatory) guidelines for use in 

Europe.  Rather than a maximum of 30dB inside at night (which equals 45 -50dB max 

outside), the WHO now recommends a maximum year-round outside night -time noise 

average of 40dB to avoid sleep disturbance and its related health effects. The report notes 

that only below 30dB (outside annual avera ge) are òno significant biological effects 

observed,ó and that between 30 and 40dB, several effects are observed, with the 

chronically ill and children being more susceptible; however, òeven in the worst cases the 

effects seem modest.ó  Elsewhere, the report states more definitively, òThere is no 

sufficient evidence that the biological effects observed at the level below 40 dB (night, 

outside) are harmful to health .ó At levels over 40dB, òAdverse health effects are observed ó 

and òmany people have to adapt their lives to cope with the noise at night. Vulnerable 

groups are more severely affected .ó 

The 184-page report offers a comprehensive overview of research into the various effects of 

noise on sleep quality and health (including the health effects of non -waking sleep arousal), 

and is recommended reading for anyone working with noise issues.  The use of an outdoor 

noise standard is in part designed to acknowledge that people do prefer to leave windows 
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open when sleeping, though the year -long average may be difficult to obtain (it would 

require longer -term sound monitoring than is usually budgeted for by either industry or 

neighbourhood groups). 

While recommending the use of the average level, the report notes that some instantaneous 

effects occur in relation to specific maximum noise levels, but that the health effects of 

these òcannot be easily establishedó.  

4.4.3  Equator Principles  

The Equator Principles  (EPs) are a voluntary set of standards for determining, assessing and 

managing social and environmental risk in  project financing. Equator Principles Financial 

Institutions (EPFIs) commit to not providing loans to projects where the borrower will not or 

is unable to comply with their respective social and environmental policies and procedures 

that implement the EPs .  

The Equator Principles were developed by private sector banks and were launched in June 

2003. The banks chose to model the Equator Principles on the environmental standards of 

the World Bank and the social policies of the International Finance Corporati on (IFC). 67 

financial institutions (October 2009) have adopted the Equator Principles, which have 

become the de facto standard for banks and investors on how to assess major development 

projects around the world. The environmental standards of the World B ank have been 

integrated into the social policies of the IFC since April 2007 as the International Finance 

Corporation Environmental, Health and Safety (EHS) Guidelines. 

4.4.4  IFC: General EHS Guidelines ð Environmental Noise Management  

These guidelines are applicable to noise created beyond the property boundaries of a 

development that conforms to the Equator Principle.  

It states that noise prevention and mitigation measures should be applied where predicted 

or measured noise impacts from a project facility or operations exceed the applicable noise 

level guideline at the most sensitive point of reception. The preferred method for 

controlling noise from stationary sources is to implement noise control measures at source.  

It goes as far as to propose methods for the prevention and control of noise emissions, 

including:  

¶ Selecting equipment with lower sound power levels;  

¶ Installing silencers for fans;  

¶ Installing suitable mufflers on engine exhausts and compressor components;  

¶ Installing acoustic enclosures for equipment causing radiating noise;  

¶ Improving the acoustic performance of constructed buildings, apply sound insulation;  

¶ Installing acoustic barriers without gaps and with a continuous minimum surface 

density of 10 kg/m 2 in order to minimize the transmissio n of sound through the 

barrier.  Barriers should be located as close to the source or to the receptor location 

to be effective;  
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¶ Installing vibration isolation for mechanical equipment;  

¶ Limiting the hours of operation for specific pieces of equipment or ope rations, 

especially mobile sources operating through community areas;  

¶ Re-locating noise sources to less sensitive areas to take advantage of distance and 

shielding;  

¶ Placement of permanent facilities away from community areas if possible;  

¶ Taking advantage of the natural topography as a noise buffer during facility design;  

¶ Reducing project traffic routing through community areas wherever possible;  

¶ Planning flight routes, timing and altitude for aircraft (airplane and helicopter) 

flying over community areas; & 

¶ Developing a mechanism to record and respond to complaints.  

It sets noise level guidelines (see Table 4-1) as well as highlighting the certain monito ring 

requirements pre - and post-development. It adds another criterion in that the existing 

background ambient noise level should not rise by more than 3 dBA. This criterion will 

effectively sterilize large areas of any development. It is, therefore, the c onsidered opinion 

that this criterion was introduced to address cases where the existing ambient noise level is 

already at, or in excess of the recommended limits.  

 

Table 4-1: IFC Table 7.1 -Noise Level Guideli nes 

Receptor type  

One hour L Aeq (dBA) 

Daytime 

07:00 - 22:00 

Night-time  

22:00 ð 07:00 

Residential; institutional; educational  55 45 

Industrial; commercial  70 70 

 

The document uses the LAeq,1hr noise descriptors to define noise levels. It does not determine 

the detection period, but refers to the IEC standards, which requires the fast detector 

setting on the Sound Level Meter during measurements for Europe.  
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5 CURRENT ENVIRONMENTAL SOUND CHARACTER 

 

5.1  EFFECT OF SEASON ON SOUND LEVELS 

Natural sounds are a part of the environmental noise surrounding humans. In rural areas the 

sounds from insects and birds would dominate the ambient sound character, with noises 

such as wind flowing through vegetation i ncreasing as wind speed increase. Work by Fégeant 

(2002) stressed the importance of wind speed and turbulence causing variations in the level 

of vegetation generated noise. In addition, factors such as the season (e.g. dry or no leaves 

versus green leaves), the type of vegetation (e.g. grass, conifers, deciduous), the 

vegetation density and the total vegetation surface all determine both the sound level as 

well as spectral characteristics.  

Ambient sound levels are significantly affected by the area where the sound measurement 

location is situated. When the sound measurement location is situated within an urban area, 

close to industrial plants or areas with a constant sound source (ocean, riv ers, etc.), seasons 

and even increased wind speeds could have a significant impact on ambient sound levels.  

Sound levels in undeveloped rural areas (away from occupied dwellings) however are 

impacted by changes in season for a number of complex reasons. The two main reasons are:  

¶ Faunal communication during the warmer spring and summer months as various 

species communicate in an effort to find mates; & 

¶ Seasonal changes in weather patterns, mainly wind (also see section 5.1.1 ).  

For environmental noise, weather plays an important role; the greater the separation 

distance, the greater the influence of the weather conditions; so, from day to day, a road 

1,000 m away can sound very loud or can be completely inaudible.  

Other, environmental factors that impact on sound propagation includes wind, temperature 

and humidity, as discussed in the following sections.  

5.1.1  Environmental factors that influence the propaga tion of sound  

Sound is a sequence of waves of pressure that propagate through a compressible medium 

such as air. In air, there are three main properties that can affect the behaviour of sound 

propagation, namely:  

1. The motion of the medium itself, e.g. wind in air. In the case of wind, if the air 

movement is in the direction of the sound wave, the sound can be transported 

further;  

2. The relationship between density and pressure. This relationship, affected by 

temperature, determines the speed of sound within th e medium;  & 

3. The viscosity of the medium. This determines the rate at which sound is attenuated.    
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During this propagation, the sound waves can be reflected, refracted or attenuated by this 

medium. Atmospheric absorption depends on frequency, relative hum idity, temperature and 

atmospheric pressure.  

5.1.2  Effect of wind on ambient sound levels  

Wind speed can be a significant factor for ambient sound levels at most rural locations. 

With no wind, there is little vegetation movement that could generate noises, howe ver, as 

wind speeds increase, the rustling of leaves increases which subsequently can increase 

sound levels. This directly depends on the type of vegetation in a certain area. The impact 

of increased wind speeds on sound levels depends on the vegetation ty pe (deciduous versus 

conifers), the density of vegetation in an area, seasonal changes ( in winter deciduous trees 

are bare) as well as the height of this vegetation. This excludes the effect of faunal 

communication as vegetation may create suitable habitat s and food sources for fauna, 

attracting more animals in number and species diversity as may be found in the natural 

veldt.  

5.1.3  Effect of wind on sound propagation   

Excluding wind-induced noises relating to increased wind speeds, wind alters sound 

propagation by the mechanism of refraction; that is, wind bends sound waves. Wind nearer 

to the ground moves more slowly than wind at higher altitudes, due to surface 

characteristics such as hills, trees, and man -made structures that interfere with the wind. 

This wind gradient, with faster wind at higher elevation and slower wind at lower elevation, 

causes sound waves to bend downward when they are traveling to a location downwind of 

the source and to bend upward when traveling toward a location upwind of the source. 

Waves bending downward means that a listener standing downwind of the source will hear 

louder noise levels than the listener standing upwind of the source. This phenomenon can 

significantly impact sound propagation over long distances and when wind speeds are high.  

5.1.4  Effect of temperature on sound propagation  

On a typical sunny afternoon, air is warmest near the ground and temperature decreases at 

higher altitudes. This temperature gradient causes sound waves to refract upward, away 

from the ground and result s in lower noise levels being heard at a measurement location. In 

the evening, this temperature gradient will reverse, resulting in cooler temperatures near 

the ground. This condition, often referred to as a temperature inversion will cause sound to 

bend downward toward the ground and results in louder noise levels at the listenerõs 

position. Like wind gradients, temperature gradients can influence sound propagation over 

long distances and can significantly complicate noise propagation modelling.  

 

5.2  AMBIENT SOUND LEVEL AND CHARACTER MEASUREMENTS  

Ambient (background) sound levels were measured during the day and night of 7 March  

2019, augmented with the results of longer-term ambient sound level measurements 

collected during previous site visits. Measurements were sufficient to characterise the 
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ambient sound level character and, together with measurements done in the area for other 

projects (see Available Information, section 3.6) there is a very high confidence in the 

typical rating level determined for the area.  

The measurements were completed in accordance with the South African National Standard 

SANS 10103:2008 "The measurement and rating of environmental noise with respect to 

land use, health, annoyance and to speech communication ". The standard specifies the 

acceptable techniques for sound measurements including:  

¶ type of equipment;  

¶ minimum duration of measurement; 

¶ microphone positions;  

¶ calibration procedures and instrument checks; & 

¶ weather conditions.  

The sound measurement locations are illustrated in Figure 5-1 as a blue square, with a 

summary of the sound levels determined.  

The sound level measuring equipment was referenced at 1,000 Hz directly before and after 

the measurements were taken. In all cases drift was less than 0.2 dBA.  Instruments used to 

measure the longer-term sound levels would measure òaverageó sound levels over 10 minute 

periods, save the data and start with a new 10 minute measurement till the instrument was 

stopped.  
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Figure 5-1: Localities of where ambient sound levels were measured  




















































































































































