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EXECUTIVE SUMMARY 

 

A residential and mixed-use development has been proposed on Portion 35 of Farm 918, 

Somerset West. A noise impact investigation was conducted to identify potential sources 

of noise and their predicted impact on the development. 

 

The results if the investigation identified noise emanating from road traffic on the N2 

would have a high noise impact on residential dwellings and surrounding land within the 

proposed development located close to the southern site boundary. The daytime and 

night-time rating levels of noise would significantly exceed the typical rating levels of 

noise for an urban district as contained in Table 2 of South African National Standard 

(SANS) 10103:2008. 

 

The primary and recommended noise mitigation option would be the erection of a 

continuous noise barrier, without apertures, along the entire length of the southern 

boundary of the proposed development. Results of calculations indicated that the height 

of the barrier would need to be 7.5 m in order to reduce the levels of road traffic noise at 

the facades of 3 storey residential dwellings and surrounding outdoor spaces closest to 

the N2 so as to comply with the SANS criteria. 

 

Where additional noise mitigation would be required on upper storeys due to an 

insufficiently high noise barrier along the southern boundary of the proposed 

development the following mitigation procedure, comprising two parts, is recommended: 

 

1. The access to each residence as well as bathrooms, kitchens and toilets should be 

along the southern facades facing the N2 with all living rooms, bedrooms and 

balconies facing away from the road. However, with open windows required for 

ventilation, interior sound levels would still be intrusively high. The addition of the 

following procedure would thus be required. 

2. The access corridors to each dwelling unit should be enclosed by sealed glass 

windows similar to the example illustrated in Figure 6. In contrast to that shown in 

Figure 6 the access stairwells should have openings for fresh air ventilation facing 

away from the road.   

  

Upon implementation of the mitigation procedures the intensity of noise impact within 

the relevant residential dwellings would be low. However, the surrounding gardens and 

outdoor play areas would still be exposed to noise levels without mitigation. 

 

A proposal to install “double glazing” to upper stories of residential dwellings is not 

supported by this author. 

 

The potential noise impact of railway traffic on residences along the northern boundary 

of the proposed development was considered to be negligible. 

 

The following recommended mitigation procedures are included in the noise 

management plan. 

 



 

 

During the detail design of the proposed development the practical implementation of 

erecting a 7.5 m high noise barrier, without apertures, along the entire southern 

boundary of the development site, as recommended, is to be considered.  

 

In the event that the 7.5 m height is not achievable this will require design of the 

residential buildings to incorporate the following noise mitigation procedures: 

 

1. The access to each residence as well as bathrooms, kitchens and toilets to be located 

along the southern facades facing the N2 with all living rooms, bedrooms and 

balconies facing away from the road. 

2. Due to the necessity of open windows required for ventilation the access corridors to 

each dwelling unit should be enclosed with a glass noise barrier and the access 

stairwells should have openings for fresh air ventilation facing away from the N2.   
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GLOSSARY 

Terms defined in South African National Standard (SANS) 10328:2008, SANS 10103:2008 and the 

Western Cape Noise Control Regulations, 2013 used in the measurement, assessment and control 

of sound, or noise.   

Ambient noise  

The totally encompassing sound in a given situation at a given time, and is usually composed of 

sound from many sources. It includes the noise from the noise source(s) under investigation. 

Decibel 

The human ear subjectively judges the relative “loudness” of two sounds by the logarithm of the 

ratio of the two sound powers or power related quantities. Thus, 

Sound power level, LW 

The sound power level, in decibels, emitted by a sound source relative to a reference sound power. 

It is given by the following equation: 

  w      og  
 

    
  dB  wref = reference sound power = 10-12 Watt 

Sound power is proportional to (sound pressure)2 whence, 

A-weighted sound pressure level, LpA  

The sound pressure level, in decibels, relative to a reference sound pressure, p0, and incorporating 

an electrical filter network (A-weighted) in the measuring instrument corresponding to the human 

ear’s different sensitivity to sound at different frequencies. It is given by the following equation: 

  pA      og  
  

  
 
 

 dBA  p0 = reference sound pressure = 20 micro Pascal 

Equivalent continuous A-weighted sound pressure level, LAeq,T   

A formal definition is contained in SANS 10103. The term “equivalent continuous” may be 

understood to mean the “average” A-weighted sound level measured continuously, or calculated, 

over a period of time, T. It is often loosely termed “sound level” or “noise level”. 

Equivalent continuous rating level, LReq,T  

The equivalent continuous A-weighted sound pressure level, LAeq,T, measured or calculated during 

a specified time interval T, to which is added adjustments for tonal character, impulsiveness of the 

sound and the time of day.  An adjustment of 5 dB is added for any tonal character, if present. If 

the noise is of an impulsive nature an adjustment of 5 dB is added for regular impulsive noise and 

12 dB for highly impulsive noise.  Where neither is present, such as road traffic noise, the LReq,T is 

equal to the LAeq,T.  

Reference time interval 

The time interval to which an equivalent continuous A-weighted sound level, LAeq,T, or rating level 

of noise, LReq,T, is referred. Unless otherwise indicated, the reference time interval is interpreted as 

follows: 

– Day-time: 06:00 to 22:00hrs T=16 hours when LReq,T  is denoted LReq,d 

– Night-time: 22:00 to 06:00hrs T=8 hours when LReq,T  is denoted LReq,n 

Residual noise (often referred to as background noise) 

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

noises (usually those under investigation) are suppressed or absent.  

 

District 

This is related to, but not necessarily equal to, “land-use zoning” applied in urban and regional 

planning. For example, mixed-use zoning may comprise a central business district and a 

residential district. 

 

 



 

 

Loudness 

A term often used by people to describe the magnitude of sound. However, this is not a term used 

in any standard or regulation. This note describes the relationship between the subjective term, 

“loudness”, with the objective physical quantities of sound. 

 

We humans perceive the physical world around us by means of our senses of vision, touch, smell, 

taste and hearing. Each of these sensory responses are not linearly related to changes in physical 

stimuli but based on the logarithm of the ratio of the changes in physical stimuli.  

 

As an example, doubling the power output of a loudspeaker (in Watts) will result in a 3 dB increase 

in sound pressure level at the listener. Yet, virtually all humans will not perceive any difference in 

what is subjectively described as “loudness”. Any change or difference in sound pressure level of 

up to 3 dB is therefore considered to be insignificant. A 5 dB difference in level is distinctly 

noticeable and is considered to be significant while a 10 dB difference is generally judged to be 

twice, or half, as “loud”. 

 

Applying this knowledge to road traffic noise, doubling the number of cars passing a receptor in a 

given time will double the exposure to the sound power emitted by the traffic. The increase in 

sound pressure level would be 3 dB. Yet, as before, the increase is insignificant with most people 

not perceiving any change in “loudness”. 
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NOISE IMPACT INVESTIGATION INTO THE PROPOSED 

DEVELOPMENT OF PORTION 35 OF FARM 918, SOMERSET WEST 

 

1 INTRODUCTION 

 

A residential and mixed-use development has been proposed on Portion 35 of Farm 918, 

Somerset West. 

 

This report describes the procedure and results of an investigation into the potential 

sources and impact of noise on the proposed development. 

 

1.1 OUTLINE OF INVESTIGATION 

 A description of the study area; 

 Outline of the legislative framework pertaining to the investigation; 

 Identification of sources of noise; 

 Procedure for calculating and predicting road traffic noise; 

 Limitations and assumptions; 

 Assessment of the predicted impact; 

 Noise mitigation procedures. 

 

2 DESCRIPTION OF THE STUDY AREA 

2.1 EXISTING ENVIRONMENT 

Figure 1 shows an aerial view of the location of the proposed development outlined in 

red. The land is presently undeveloped. The southern boundary is adjacent to the N2 

with the southwest corner of the site approximately 40 m from the signalled intersection 

of Onverwacht Road and the N2. The distance of Onverwacht Road and its future 

extension from the western site boundary increases to approximately 180 m at the 

northern end. The adjacent land is undeveloped. The northern boundary is adjacent to 

the railway line between Somerset West and Sir  owry’s Pass. The eastern boundary is 

adjacent to a religious institution land. 
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Figure 1 Location of proposed development 

 

2.2 PROPOSED DEVELOPMENT 

The proposed site development plan is shown in Figure 2. This would comprise 3 storey 

residential buildings near the N2 and 4 storey mixed use buildings on either side of a 

proposed access road off Onverwacht Road. Single residential units are proposed on the 

northern 1/3rd of the site up to the northern boundary. 

 

The distance between the southern boundary and the facades of the nearest 3 storey 

buildings facing the N2 would be approximately 25 m. 

 

2.3 POTENTIAL NOISE SOURCES 

During a site visit it was obvious that noise emanating from road traffic on the N2 was 

the primary source of noise that could impact on the southern portion of the proposed 

development. Road traffic on Onverwacht Road was sporadic and barely audible at the 

south-western corner of the development site. 

 

It was difficult to get any clarity on the frequency of traffic on the railway line bounding 

the northern development boundary. One internet source indicated hourly operation 

between Cape Town and Grabouw. However, no trains were observed during two site 

visits. It was assumed that train traffic was sporadic. Although maximum A-weighted 

sound levels of a train passing a nearby receptor can be high, when averaged over a 

daytime or night-time period, the respective rating levels and associated noise impact 

would be negligible. Rail traffic noise was therefore not further considered. 

N 

0    100   200  300  400m 
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Figure 2 Site plan of the proposed development
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3 LEGISLATIVE FRAMEWORK 

In accordance with the Environment Conservation Act 73 of 1989, two procedures exist 

for assessing and controlling noise, respectively: 

 The South African National Standard (SANS) 10328:2008 Methods for environmental 

noise impact assessments.  

 The Western Cape Noise Control Regulations (NCR), 2013, P.N. 200, 20 June 2013. 

 

The South African National Standards relating to noise are based on the implementation 

of recommendations contained in the World Health Organization (WHO) Guidelines for 

Community Noise. A pertinent summary is included hereunder. 

 

The glossary contains definitions of the terminology used in the measurement and 

assessment of sound/noise. 

 

3.1 WORLD HEALTH ORGANISATION 

From the collective input of nations throughout the world, including South Africa, the 

World Health Organization (WHO) has prepared globally applicable Guidelines for 

Community Noise to serve as the basis for deriving noise standards within a framework 

of noise management to be implemented at national and regional levels. 

 

In Chapter 4 of the Guidelines it is stated: To protect the majority of people from being 

seriously annoyed during daytime, the LAeq on balconies, terraces and outdoor living 

areas should not exceed 55 dBA and not exceed 50 dBA to protect them from being 

moderately annoyed.  

 

To avoid sleep disturbance, indoor guideline values for bedrooms are LAeq not to exceed 

30 dBA for continuous noise. In order for people to sleep with bedrooms open the night-

time LAeq at the outside façade should not exceed 40 dBA. 

 

It will be noted in the next section that the SANS typical daytime and night-time rating 

levels for a suburban district are in line with the 50 dBA and 40 dBA WHO 

recommendations. 

 

The higher outdoor daytime value of 55 dBA contained in the WHO Guidelines is equal to 

the SANS typical daytime rating levels for an urban district (45 dBA night-time). 

 

In accordance with the WHO Guidelines it is considered that for all new developments, 

such as the present investigation, no residential dwellings should be exposed to rating 

levels that exceed SANS 01013:2008 daytime and night-time values of 55 dBA and 45 

dBA, respectively, for urban districts. 
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3.2 SOUTH AFRICAN NATIONAL STANDARDS 

SANS 10328:2008 contains procedures to be followed to predict the impact of noise 

under investigation based on objective, scientific principles. The predicted impact is 

assessed in accordance with SANS 10103:2008 The measurement and rating of 

environmental noise with respect to annoyance and to speech communication by 

determining whether the rating level, LReq,T, of the noise will exceed the measured 

residual (background) noise level at recipients or, in the absence of measured residual 

level, exceed the typical rating level of noise pertaining to the particular district as 

contained in Table 2 of SANS 10103:2008.    

 

If the rating level, LReq,T, of the ambient noise under investigation exceeds the measured 

and/or the typical rating level, it is probable that the noise would be annoying or 

otherwise intrusive to a community (such as residents) exposed to the noise. This excess 

is then related to the probable response of a community to the noise as indicated in 

Table 5 of SANS 10103:2008. Tables 2 and 5 of SANS 10103:2008 are reproduced in 

part hereunder.  

 

SANS 10103:2008, Table 2 ― Typical rating levels for noise in districts 

1 2 3 4 5 6 7 

 
Type of district 

 
Equivalent continuous rating level (LReq.T) for noise, dBA 

Outdoors Indoors, with open windows 

Day-
night 
LR,dn

a 

Day-
time 
LReq,d

b 

Night-
time 
LReq,n

b 

Day-
night 
LR,dn

a 

Day-
time 
LReq,d

b 

Night-
time 
LReq,n

b 

 
a)  Rural districts 

 
45 

 
45 

 
35 

 
35 

 
35 

 
25 

b) Suburban districts with little 
road traffic 

50 50 40 40 40 30 

c)  Urban districts 55 55 45 45 45 35 

 
d) Urban districts with one or 

more of the following: 
workshops; business premises; 
and main roads  

 

 
 
 

60 

 
 
 

60 

 
 
 

50 

 
 
 

50 

 
 
 

50 

 
 
 

40 

e) Central business districts  65 65 55 55 55 45 

f) Industrial districts 70 70 60 60 60 50 

 

SANS 10103:2008, Table 5 ― Categories of community/group response 

1 2 3 

Excess 

(LReq,T)
a 

dBA 

Estimated community/group response 

Category Description 

0 – 10 
5 – 15 
10 – 20 

>15 

Little 
Medium 
Strong 
Very strong 

Sporadic complaints 
Widespread complaints 
Threats of community/group action 
Vigorous community/group action 

 

In estimating the response of a community (such as residents) to a particular noise 

under investigation Table 5 of SANS 10103 incorporates the diversity of response of 

individuals of a particular community to the noise level.  The estimated response to an 
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excess of LReq,T of noise under investigation is thus not in discrete 5 dB changes, but in 

overlapping ranges of excess. 

 

3.3 WESTERN CAPE NOISE CONTROL REGULATIONS, 2013 

Under Definitions Regulation 1 

 

“disturbing noise” means a noise, excluding the unamplified human voice, which – 

(a) Exceeds the rating level by 7 dBA; 

(b) Exceeds the residual level where the residual noise level is higher than the rating 

level; 

(c) Exceeds the residual level by 3 dBA where the residual noise is lower than the rating 

level; 

 

Under Land use Regulation 4.  

 

(1)  The local authority, or any other authority responsible for considering an application 

for a building plan approval, business license approval, planning approval or 

environmental authority, may instruct the applicant to conduct and submit, as part 

of the application – 

 

(a) a noise impact assessment in accordance with SANS 10328 to establish whether 

the noise impact rating of the proposed land use or activity exceeds the 

appropriate rating level for a particular district as indicated in SANS 10103; or 

(b) where the noise level measurements cannot be determined, an assessment, to 

the satisfaction of the local authority, of the noise level of the proposed land use 

or activity. 

 

(3) Where the results of an assessment undertaken in terms of sub regulation (1) 

indicate that the applicable noise rating levels referred to in that sub regulation will 

likely be exceeded, or will not be exceeded but will likely exceed the existing 

residual noise levels by 5 dBA or more - 

     (a) the applicant must provide a noise management plan, clearly specifying 

appropriate mitigation measures to the satisfaction of the local authority, before 

the application is decided; and 

     (b)  implementation of those mitigation measures may be imposed as a condition of 

approval of the application. 

 

3.4 DISTINCTION BETWEEN ASSESSMENT PROCEDURES 

SANS environmental noise impact assessment procedures are similar to other disciplines 

whereby the intensity and significance of impact is identified as Low, Medium or High. 

However, the NCR stipulate a noise level criterion that, by law, may not be exceeded. 

Either the noise levels comply with the criterion or they do not. In the latter instance 

noise mitigation procedures must be implemented. The NCR thereby override the 

relative noise assessments in the EIA process.  
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4 THE ASSESMENT OF ROAD TRAFFIC NOISE 

 

With reference to Section 3.2 the assessment of environmental noise is based, not on  

short duration measurements, but on the 16 hour daytime Rating Level, LReq,d, and 8 

hour night-time LReq,n. 

 

4.1 PROCEDURE FOR CALCULATING AND PREDICTING ROAD TRAFFIC NOISE 

No SANS procedures exist for measuring road traffic noise. For noise emitted by road 

traffic the noise levels at a receptor location are calculated in accordance with SANS 

10210:2004 Calculating and predicting road traffic noise. 

 

The LAeq at a receptor location due to road traffic noise is calculated from traffic flow data 

for each hour of a 24-hour day and is termed the 1-hr LAeq or LAeq (1 hr). 

 

The daytime Rating Level, LReq,d, is then obtained by averaging (on an energy basis) the 

sixteen 1-hr LAeq from 06h00 to 22h00. Similarly, the night-time Rating Level, LReq,n, is 

obtained by averaging the eight 1-hr LAeq from 22h00 to 06h00. 

 

The main factors governing the emission of noise from road traffic include: 

1. The number of vehicles passing during each 1 hour. 

2. The mean speed of the vehicles during each hour. 

3. The percentage heavy-duty vehicles during each hour. 

4. The road surface texture. 

5. The road gradient. 

 

The propagation of noise between each noise emission location and each receptor are a 

function of: 

6. Distance between each noise emission portion of the road and receiver. 

7. Intervening topography and structures that may reflect noise towards or shield the 

noise from the receiver. 

8. Air absorption 

9. Ground effects (including sound absorption of the surface). 

 

Provided all of the factors 1 though 9 are known the 1-hr LAeq at a receptor location can 

be accurately calculated and has been validated up to 300 m from a road. 

 

4.2 LIMITATIONS AND ASSUMPTIONS 

Hourly traffic flow data over 24 hour periods for each day of the week is recorded at 

counting stations along national and some provincial roads. The records contain graphs 

of Typical Daily Flows at each counting station. The closest counting station to the study 

area on the N2 is just west of Broadway Boulevard. Figure 3 reproduces the typical flow 

during a week day. The night and day time periods are displayed in blue and red, 

respectively. The profile (shape) of the graph is typical during week days for most major 

roads. Although traffic flows vary for different roads and generally increase over time, 
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the profiles remain very similar. This cannot be applied to Saturdays and Sundays as the 

road traffic flow profiles are quite different. 

 

 

Figure 3 Typical hourly traffic flow counts for a week day at counting 

station N2 Broadway Boulevard 

 

Although there is a large variation in hourly traffic flow over the 24 hour period, due to 

the logarithmic nature of the decibel, there is significantly less variation in 1-hr LAeq. This 

is displayed in Figure 4 for a receptor 10 m from the road edge. 

 

Figure 4 1-hr LAeq for traffic flow displayed in Figure 3 

 

Two notable factors have arisen out of the results of numerous road noise 

measurements conducted along different roads, namely, 

 The value of the measured 1-hour LAeq commencing at either 11h00 or 12h00 is 

almost the same as the value of the 16-hour daytime LReq,d; generally within 0.5 dB. 
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 The value of the night-time Rating Level, LReq,n, is approximately 10 dB lower than 

the daytime LReq,d. 

 

Thus, a single 1-hour LAeq measurement commencing at 11h00 or 12h00 will provide a 

good estimate of the daytime Rating Level, LReq,d, and night-time Rating Level, LReq,n, 

which can be used for assessment purposes. This also obviates the need (and associated 

cost) for measuring road traffic noise and recording the traffic flow for each hour of a 24-

hour day. 

 

4.3 ROAD TRAFFIC NOISE MEASUREMENTS 

Sound measurements were recorded on Friday 26 July 2019 commencing 11h00 at the 

southern boundary fence of the development site 13 m from the edge of the nearest 

carriageway of the N2 and 40 m from the intersection with Onverwacht Road. 

Simultaneously, the numbers of light and heavy vehicles passing on each of the 

carriageways were recorded. 

 

The equivalent continuous A-weighted sound pressure level, LAeq, were measured using a 

Type 1 Larson Davis LxT1L precision integrating sound level meter mounted on a tripod 

with the microphone positioned 1,4 metres above the ground. The microphone was fitted 

with a windshield. Prior to and after the measurements the calibration of the meter, 

performed by M and N Acoustic Services cc, was checked using a Brüel & Kjaer type 

4230 Calibrator. 

 

The weather was clear; temperature 17 °C; Wind 0 m/s. 

 

4.4 RESULTS OF THE MEASUREMENTS 

Rows 1 and 2 of Table 1 record the 1-hour traffic flow data and calculated 1-hour LAeq in 

each direction. Row 3 records the total traffic flow data; the measured and calculated 1-

hour LAeq; and the difference between measured and calculated LAeq. 

 

Table 1 Traffic counts and 1-hr LAeq at boundary fence, 40 m from 

intersection 

 

It is apparent that there was a very close correlation between measured 1-hour LAeq and 

that calculated from the traffic flow data thereby confirming the accuracy of the SANS 

10210:2004 road noise prediction model. 

 

Due to the signalised traffic intersection the mean vehicle speeds passing the sound 

measurement location were lower than for free flowing traffic further eastward from the 

intersection where the speed limit is 80 km/hr. Table 2 records the calculated 1-hour LAeq 

 
Direction light Heavy Total %Heavy 

Mean 
Speed 

1-hr LAeq, dBA 

Measured Calculated Difference 

1 Eastbound 1146 154 1300 11.9 60  68.2  

2 Westbound 997 67 1063 6.3 40  61.8  

3 Combined 2143 221 2363 9  68.7 69.1 0.4 
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(to the nearest decibel) at the facades of the nearest proposed 3 storey dwellings, 39 m 

from the N2 road edge, for the same number of vehicles but travelling at 80 km/hr. 

 

Table 2 Calculated 1-hr LAeq at the facades of the nearest proposed 

dwellings 39 m from the N2 for mean vehicle speeds of 80 km/hr  

 

 

 

 

 

 

With reference to Section 4.2 the 68 dBA 1-hr LAeq commencing 11h00 would be a close 

representation of the daytime rating level, LReq,d. The night-time LReqn would be 

approximately 58 dBA. 

 

4.5 ASSESSMENT OF THE RESULTS 

The predicted daytime rating level, LReq,d, = 68 dBA and the night-time LReqn = 58 dBA 

would significantly exceed, by 13 dB, the respective values of 55 dBA and 45 dBA for an 

urban district (refer SANS 10103 Table 2 in Section 3.2). According to SANS 10103 Table 

5 the estimated community response would range between “medium” and “strong” with 

“widespread complaints” or “threats of community action”. In terms of the NCR it would 

be adjudicated as a disturbing noise and noise mitigation procedures would need to be 

implemented. 

 

5 MITIGATION OF ROAD TRAFFIC NOISE 

5.1 NOISE BARRIER CLOSE TO THE N2 

The primary and recommended noise mitigation option would be the erection of a noise 

barrier, without apertures, along the entire length of the southern boundary of the 

proposed development. A noise barrier may comprise any vertical structure extending 

parallel to a road that is continuous and without apertures and with a minimum surface 

mass of 24 kg/m2. This includes walls made of brick or concrete, metal, safety glass, 

Perspex, wood and earth berms or any combination of these. Trees & shrubs provide 

negligible sound reduction. However, they play an important role in reducing or 

eliminating the visual distraction of passing vehicles. They also enhance the landscape of 

berms and hide potentially unsightly noise walls. 

 

Local authorities often stipulate a boundary wall to be interspersed with a palisade fence. 

This would nullify any noise reduction and would thereby be in conflict with the NCR. 

 

It is important to note that noise barriers are only effective if they are located close to 

the source of noise and/or the receptor and that the “effective” height of the barrier is at 

least 1 m and preferably greater than 2 m. “Effective” height is the vertical distance 

between where the line-of-sight joining noise source and receptor intersects the barrier 

and the top of the barrier. This is illustrated in Figure 5 for a double storey residence on 

ground at the same elevation as the road. 

 
Direction light Heavy Total %Heavy 

Mean 
Speed 

Calculated  
1-hr LAeq, dBA 

1 Eastbound 1146 154 1300 11.9 80 66 

2 Westbound 997 67 1063 6.3 80 63 

3 Combined 2143 221 2363 9 80 68 
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For buildings the receptor is taken to be the top of ground and/or upper storey of 

windows that can be opened for ventilation. 

Figure 5 Effectiveness of a noise barrier – not to any scale 

 

 

From the results in Section 4.4 Table 3 records the required heights of a noise barrier, 

located within and close to the southern boundary of the proposed development, were 

calculated to reduce the outdoor daytime LReq,d to 55 dBA (shown in bold font) at the 

facade windows of the multi storey dwellings closest to the N2. The night-time LReq,n 

would be approximately 10 dBA lower than the values in the table. The associated LReq,d 

at the other floors are shown in normal font. 

 

Table 3 Required noise barrier heights to comply with LReq,d = 55 dBA 

Barrier height, 

m 

LReq,d, dBA at façade window 

Ground floor 1st floor 2nd floor 

4.1 55 59 64 

5.5 53 55 59 

7.5 50 53 55 

 

It is prudent to note that the respective values shown for a ground floor window would 

be that in the gardens and outdoor play areas.  

 

Noise barriers of between 7 m and 11 m height are common throughout Europe, the 

U.S.A. and eastern countries along national, provincial and main roads passing close to 

residential areas. This is obligatory in many instances. Three examples are shown in the 

Appendix. With appropriate landscaping all provide a positive impact by replacing the 

negative effects of noise, exhaust, dust and visual pollution with beautiful, peaceful 

settings plus increased security. The additional development costs of a noise barrier are 

often recouped from the increase in value of properties benefitting from the barrier. 

 

Upon implementation of the mitigation procedures the intensity of noise impact within 

and outdoors of the relevant residential dwellings would be low. The values of the 

respective rating levels of noise would decrease with increasing distance from the N2. 

 

A summary of the noise impacts is contained in Table 4.  

Effective barrier height benefiting 
ground floor window only 

 
Lines of sight 

Upstairs window: 
No reduction in noise level 
 
Ground floor window: 
Some reduction in noise 
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Table 4 Summary of N2 road traffic noise on residential dwellings, gardens 

and outdoor play areas 
Impact Noise 

Description of 
impact 

Road traffic noise impact on residential dwellings close to the N2 

Mitigation Erect noise barrier close to the southern boundary of the proposed development 

Assessment Without mitigation With mitigation 

Nature Negative Negative 

Extent Immediate Limited to the site and 
immediate surroundings 

Immediate Limited to the site and 
immediate surroundings 

Duration Long term Operational life of the 
development 

Long term Operational life of the 
development 

Intensity High natural, cultural and social 
functions and processes 
are altered to the extent 
that it will temporarily or 
permanently cease 

Low natural, cultural and 
social functions and 
processes are not 
affected 

Probability Definite The impact has occurred 
here or elsewhere and 
could therefore occur 

Low probability possibility of impact 
occurring is low 

Significance High natural, cultural and social 
functions and processes 
are altered to the extent 
that it will temporarily or 
permanently cease 

Very low natural, cultural and 
social functions and 
processes are essentially 
unaffected or 
insignificantly affected 

Reversibility Partially 
reversible 

Impact may be partially 
reversible within long term 
timeframe 

Partially 
reversible 

Impact may be partially 
reversible within long 
term timeframe 

 

5.2 NOISE MITIGATION AT BUILDING FACADES 

It is understood that the developer wishes to combine the erection of a noise barrier with 

installing “double glazing” on the upper floors of the residential buildings. This proposal 

is not supported by this author. 

For clarification, “double glazing” usually refers to two panes of glass separated by a few 

millimetres set into the same frame. Their intended function is to provide improved 

thermal insulation. Their acoustical properties are such that they provide the same or 

lower sound attenuation compared to a single pane of glass with a thickness equal to the 

sum of the thicknesses of the panes used in the double glazing unit. 

 

In “stopping” noise intrusion the primary requirement is that window and door frames 

are provided with soft rubber gaskets that ensure an airtight seal when windows/doors 

are closed. The smallest aperture will significantly degrade the sound attenuation 

properties of a window or door. Fibre gaskets often used in aluminium frames do not 

provide an airtight seal. They thereby also do not stop the ingress of water during rain 

accompanied by strong winds. 

 

Sealed windows and doors would necessitate the installation of noise attenuated 

mechanical fresh air handling systems. Although common in office buildings the cost 

might be prohibitive for residential dwellings. 

 

Where additional noise mitigation is required on upper storeys due to insufficiently high 

noise barrier along the southern boundary of the proposed development the following 

mitigation procedure, comprising two parts, is recommended: 
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1. The access to each residence as well as bathrooms, kitchens and toilets should be 

along the southern facades facing the N2 with all living rooms, bedrooms and 

balconies facing away from the road. However, with open windows required for 

ventilation, interior sound levels would still be intrusively high. The addition of the 

following procedure would thus be required. 

2. The access corridors to each dwelling unit should be enclosed by sealed glass 

windows similar to the example illustrated in Figure 6. In contrast to that shown in 

Figure 6 the access stairwells should have openings for fresh air ventilation facing 

away from the road.   

 

 
Figure 6 Access corridors to dwelling units fitted with glass noise barriers 

 

Upon implementation of the mitigation procedures the intensity of noise impact within 

the relevant residential dwellings would be low. 

 

However, the surrounding gardens and outdoor play areas would still be exposed to 

noise levels without mitigation. 

 

A summary of the noise impacts is contained in Table 5. 
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Table 5 Summary of N2 road traffic noise impact within residential 

dwellings – excluding surrounding outdoor spaces 

 
Impact Noise 

Description of 
impact 

Road traffic noise impact within residential dwellings close to the N2 

Mitigation Sealed windows applied to access corridors of residential units; access, kitchens 
and bathrooms on southern façade facing the N2; all bedrooms,  living spaces 

and open balconies facing away from road 

Assessment Without mitigation With mitigation 

Nature Negative Negative 

Extent Immediate Limited to the site and 
immediate surroundings 

Immediate Limited to the site and 
immediate surroundings 

Duration Long term Operational life of the 
development 

Long term Operational life of the 
development 

Intensity High natural, cultural and social 
functions and processes 
are altered to the extent 
that it will temporarily or 
permanently cease 

Low natural, cultural and 
social functions and 
processes are not 
affected 

Probability Definite The impact has occurred 
here or elsewhere and 

could therefore occur 

Low probability possibility of impact 
occurring is low 

Significance High natural, cultural and social 
functions and processes 
are altered to the extent 
that it will temporarily or 
permanently cease 

Very low natural, cultural and 
social functions and 
processes are essentially 
unaffected or 
insignificantly affected 

Reversibility Partially 
reversible 

Impact may be partially 
reversible within long term 
timeframe 

Partially 
reversible 

Impact may be partially 
reversible within long 
term timeframe 

 

6 CONCLUSIONS 

 

The results if the investigation identified noise emanating from road traffic on the N2 

would have a high noise impact on residential dwellings and surrounding land within the 

proposed development located close to the southern site boundary. The daytime and 

night-time rating levels of noise would significantly exceed the typical rating levels of 

noise for an urban district as contained in Table 2 of SANS 10103:2008. 

 

The primary and recommended noise mitigation option would be the erection of a 

continuous noise barrier, without apertures, along the entire length of the southern 

boundary of the proposed development. Results of calculations indicated that the height 

of the barrier would need to be 7.5 m in order to reduce the levels of road traffic noise at 

the facades of 3 storey residential dwellings and surrounding outdoor spaces closest to 

the N2 so as to comply with the SANS criteria. 

 

Where additional noise mitigation would be required on upper storeys due to an 

insufficiently high noise barrier along the southern boundary of the proposed 

development the following mitigation procedure, comprising two parts, is recommended: 

 

3. The access to each residence as well as bathrooms, kitchens and toilets should be 

along the southern facades facing the N2 with all living rooms, bedrooms and 

balconies facing away from the road. However, with open windows required for 
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ventilation, interior sound levels would still be intrusively high. The addition of the 

following procedure would thus be required. 

4. The access corridors to each dwelling unit should be enclosed by sealed glass 

windows similar to the example illustrated in Figure 6. In contrast to that shown in 

Figure 6 the access stairwells should have openings for fresh air ventilation facing 

away from the road.   

  

Upon implementation of the mitigation procedures the intensity of noise impact within 

the relevant residential dwellings would be low. However, the surrounding gardens and 

outdoor play areas would still be exposed to noise levels without mitigation. 

 

A proposal to install “double glazing” to upper stories of residential dwellings is not 

supported by this author. 

 

The potential impact of railway traffic on residences along the northern boundary of the 

proposed development was considered to be negligible. 

 

7 NOISE MANAGEMENT PLAN 

 

During the detail design of the proposed development the practical implementation of 

erecting a 7.5 m high noise barrier, without apertures, along the entire southern 

boundary of the development site, as recommended, is to be considered.  

 

In the event that the 7.5 m height is not achievable this will require design of the 

residential buildings to incorporate the following noise mitigation procedures: 

 

1. The access to each residence as well as bathrooms, kitchens and toilets to be located 

along the southern facades facing the N2 with all living rooms, bedrooms and 

balconies facing away from the road. 

2. Due to the necessity of open windows required for ventilation the access corridors to 

each dwelling unit should be enclosed with a glass noise barrier and the access 

stairwells should have openings for fresh air ventilation facing away from the N2.   
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APPENDIX  

 

BARRIERS SEPARATING PEACEFUL GARDENS FROM NOISY ROADS 

FIGURE A1 Two sides of a 7m high, 7m wide earth embankment along the 

8-lane A3 Cologne-Düsseldorf motorway, Germany. Gardens of 2½ 

storey homes back up to the barrier 

Note that the example in Figure A1 provides an important visual benefit. The residents 

look out onto a “hill” covered in green shrubs while the motorists experience a peaceful 

view of what looks like a dense forest. 
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FIGURE A2 Opposite sides of 7 m high Plexiglas on top of earth berm along 

4-lane N201, Hoofdorp, The Netherlands. Road noise inaudible. 

  

Plexiglas 

Earth berm 

Resident going fishing 
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FIGURE A3 5 m high reinforced concrete wall along 5-lane Stanhope Road, 

Claremont, Cape Town 

 


