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Marchwood Industrial Park,
Marchwood, Southampton,
Hampshire, SO40 4BJ.
Tel: 023 8066 0661 Fax: 023 8066 8064
Email: indnoise@talk21.com
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Report reference: INR/RR/2818C-A.
Client: DS Smith Paper.
Subject: Noise levels at Kemsley Mill.
Date: May/2017.

1.0  Introduction and Summary.

This report describes a noise survey of the DS Smith Kemsley Paper Mill, carried out on the 
1st and 2nd/May/2017. This survey forms a 'follow up' to the one described in our report 
reference INR/2812, carried out on the 11th/January/2017. Two very similar surveys were 
carried out in March/2012 and November/2015. For the sake of clarity, the surveys are 
referred to in this report as 'Survey 1' (2012), 'Survey 2' (2015) and 'Survey 3' (January/2017) 
and 'Survey 4' (May/2017).

The purpose for the 'follow up' was to address two matters outstanding from Survey 3:

All four surveys have been carried out in response to complaints from a resident who lives in 
Eleanor Drive, about 1300 metres to the West of the Mill. I visited Eleanor Drive several 
times in the first three surveys, and was never able to hear or measure Mill noise there. To 
explain the continuing complaints, it has been necessary to hypothesise that Mill noise is 
audible when certain weather conditions, giving unusually good propagation of sound to the 
West, occur. The relevant conditions are a very gentle breeze from the East and a 
'temperature inversion', where air near the ground is colder than in a layer above. In the 
present survey, I visited Eleanor Drive four times, and heard noise from the Mill, clearly, on 
the first of these (only). As far as I can tell (I have no way of measuring an inversion), the 
weather fitted the conditions mentioned above. I have reviewed the weather data for the times 
of my other visits: none of them have Easterly breezes. I think this comes as close to a proof 
of the hypothesis as we are likely to achieve.

In Survey 3, I took readings around two new plant items in the Mill: these are the Runtech
vacuum blowers, and they have replaced two Nash and two Sulzer machines. I understood 
that there was additional lagging work to be done at these machines, which would have 
reduced the noise levels around them, but it turns out that the extent of this was much less 
than I had assumed, and there has not been much change, in the event. Though these 
machines are very noisy, I don't believe they are significant in contributing to the levels of 
Mill related noise in Eleanor Drive, because they are extremely well shielded by the RCF 
building. It would be possible to reduce the sound levels in the area around them by 
improving the house that contains them and lagging some ducts, if desired (but, to repeat, it is 
not relevant at Eleanor Drive).

www.industrialnoisereduction.com
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1.0  Introduction and Summary (continued).
In this, and previous, surveys, noise from road traffic has always been audible in Eleanor 
Drive, and was clearly coming from two main roads nearby: the B2005 and the A249 dual 
carriageway. The level of this has varied widely: for obvious reasons it is generally lower at 
the end of the evening than in the day, and some days are noisier than others. If we take the 
L90 value (near the minimum) for the traffic background, the readings from all the surveys 
range from 38dBA to 47dBA in the daytime and from 31dBA to 42dBA at around 11-00pm.
Leq (average) levels are typically about 4dBA higher than L90.

In the surveys in 'normal' weather, I have not been able to hear Mill noise, as has been said. I 
estimate that the level of it is typically a little lower than 30dBA: hence it is masked by traffic 
noise. On the evening when I heard it, which I take as having 'abnormal' weather, I took a 
number of readings on the green in front of 13 Eleanor Drive between 10-20pm and 00-20am, 
and the range of these was 41dBA to 45dBA (measured as Leq). It may be seen that this falls 
at the upper end of the range of background sound levels.

When the above levels are rated using the method of BS4142:2014, the conclusion is that 
there is no adverse impact in 'normal' weather, but a significant adverse impact in the 
'abnormal' condition. The current version of BS4142 advises strongly that the rating 
calculation should not be taken at face value: the context of the complaint must also be 
considered. In this case, I suggest the following contextual factors are relevant.

It is not possible to predict how often the 'abnormal' condition will occur, but it is clearly not 
very common. I have visited the site ten times, and only heard Mill noise once, and I believe 
the 'noise event' that I observed lasted no more than three or four hours.

The levels observed for Mill related noise in the 'abnormal' condition lie within the range for 
traffic noise, which is present every day and often lasts well into the evening.

However, if the 'abnormal' noise occurs at night, it is likely to be higher in level than the 
background at that time.

When an 'abnormal' noise occurs, it must affect quite a wide area in Kemsley, but there is 
only one complainant, as far as I am aware.

On balance, I suggest that the level of nuisance from Mill noise in Eleanor Drive cannot be 
said to be zero, but might reasonably be considered to be low.

On the evening when I could hear Mill noise, I was able to identify a tone in it, and 
subsequently to find the source, in the Mill. This was the exhaust duct from the Nash vacuum 
pumps for PM3 and PM4, which comes through the roof of a building attached to the main 
PM3/4 building. The tone is at a very low frequency, about 70Hz. It would be possible to fit a 
silencer in the duct that would eliminate the tone: it would need to be quite large, to achieve 
good attenuation at such a low frequency. I have not attempted to design it at this stage, but 
suggest a 'budget guesstimate' of £20,000 for the cost of it. The effect of the silencer will be 
to eliminate the tone in the 'abnormal' sound in Eleanor Drive: it will not reduce the overall 
dBA sound level very much, since the 'general noise' of the Mill was also audible. I was not 
able to pinpoint any other source that would, if silenced on its own, make a significant 
difference at Eleanor Drive.
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2.0  Noise survey.

2.1  Site description.
Kemsley Paper Mill is a very large and long-established mill. It is located in a largely green-
field area in Kemsley Marshes. To the West and South of the Mill there is a large 
development of modern houses in Kemsley: the nearest houses are about 400m from the main 
Mill buildings. The location of the Mill and its relationship to the housing are shown in 
Figures 1 and 2. Figure 2 includes a cross sectional view through the housing and the Mill: an 
enlarged section through the mill is shown in Figure 3.

The Mill uses waste paper as the raw material for making new (brown) paper, which is used 
to make corrugated cardboard for boxes (elsewhere). On the Mill site, there are substantial 
yards for storage and handling of waste paper, pulp-making plants, three paper mills, large 
warehouses and a steam and electricity generating plant. (The last of these is operated by Eon 
on behalf of DS Smith and is referred to as CHP). 

The three paper mills on the site are numbered PM3, 4 and 6. PM 3 and PM4 are located in a 
large building near the middle of the site and PM6 is in a similar building which lies to the 
West of PM3/4. The noise levels inside the mill buildings are high, but the sound is generally 
well contained by the buildings: most of the noise that is apparent outside the buildings 
comes from exhaust ducts of various kinds on the roofs equipment such as fans and pumps 
located outside. A great deal of the obviously noisy equipment is located on the roofs of the 
mills, so the noise survey paid particular attention to these areas.

Three surveys have been carried out at the Mill in the past, as has been mentioned. Some 
changes in machinery and operating conditions were noticed in the most recent ones (Surveys 
3 and 4), as follows.

Nash vacuum pumps of PM3 and PM4. These machines are located in a building beside the 
main PM3/4 building: the exhausts from them are joined together and exit through the roof as
a single duct. The noise from this duct was very obvious in this survey, on the roofs nearby,
with a very strong tone at about 70Hz, which makes it easy to identify at some distance. By a 
strange chance, it appears that these pumps were not running when I was near their exhaust at 
any of the previous surveys. I am quite surprised at this, but have checked all the results, and 
it appears it must be so.

Runtech Vacuum Blowers at PM6. These new machines were new in Survey 3: they are
located in a new building outside PM6. I now understand there are two more inside the main 
PM6 building. They replace four previous machines, two Sulzer blowers and two Nash 
vacuum pumps. A small amount of lagging has been applied to some of the ducting 
associated with them since Survey 3, but not enough to make any difference to the noise 
levels in the area.

PM6 Roof. The central part of the roof of the PM6 building, which is semi-transparent, was 
being renewed at the time of Surveys 3 and 4. The work had progressed considerably 
between the two surveys, but in both there was an area which was actually open, with a 
working platform inside. It did not seem that a great deal of noise was escaping from this 
hole, however.



Page 5 of 30

INDUSTRIAL NOISE REDUCTION LTD

2.1  Site description (continued).
PM3/4 Roof. There was a significant area of the main roof of this building that I could not 
access, because it was considered unsafe and was awaiting repair. Six extractor fans on this 
roof that were missing in Survey 3 had been renewed at Survey 4. Away from these areas, 
however, the general sound pattern did not seem to have changed much (except that the Nash 
pumps were now audible).

Machine conditions affecting the CHP. In Surveys 1 and 2, there were some stoppages of 
paper machines, which led to steam venting from safety valves in the CHP and areas of high 
noise levels around the vents. I understood that all three paper machines were running 
normally in Survey 3, and there was no abnormal venting in the CHP. (I have to assume that 
the machines stopped from time to time, since the Nash pumps were not making noise when I 
was near them). In Survey 4, I did not take any readings in the CHP, but was not aware of 
venting and assume it was operating normally.

Nearest houses. The main area of housing lies to the West of the Mill, and the nearest houses 
are in Recreation Way. Some of these houses have a view of the Mill, over an embankment. 
However, there is no line of sight to any of the important noise sources, because the sight-
lines are broken by intervening buildings (For example, the noise sources on PM6 building 
are hidden by the RCF buildings). The distance from the main Mill buildings to the nearest 
house is about 400m. My understanding is that there have not been any complaints about 
noise from the mill, from residents in Recreation Way.

Complainant in Eleanor Drive. There is a history of complaints from a resident in Eleanor 
Drive, which lies further to the West, at a distance of about 1300m from PM6. The 
complainant lives at 13 Eleanor Drive. The house is located at the top end of Eleanor Drive, 
beside an open green space, and faces East (towards the Mill).

2.2  Survey method.
Noise readings were taken with a Rion Real Time 1/3 Octave Integrating Sound Analyser 
(meter), type NA-27, which was checked before and after the survey using a Rion calibrator 
type NC-74. Both are ‘Type 1 / Class 1’ (precision) instruments. The meter was hand-held for 
the survey and a windshield was used throughout. The same meter was used for all three 
surveys. It is calibrated annually in our in-house facility, most recently in December/2016.

The Rion meter is able to take several measurements at once, and to store the results. At each 
measuring point, readings of Leq, L90, L50 and L10, expressed as dBA, dBC and one-third 
octave bands, were stored. In most cases, a ‘spot’ reading lasting about 15 seconds was taken. 
At positions where the sound level was varying, the time for each reading was longer. In the 
car park the duration was generally one minute and a ‘pause’ was taken if there was a noisy 
vehicle movement nearby. For the readings near the houses, the duration was five minutes.

This survey (Survey 4) in the Paper Mill was carried out on Tuesday the 2nd/May/2017. The 
first set of readings were taken on the roofs of PM6, then PM3/4, followed by the Mill 
roadways and finally in the car park. The CHP plant was not visited in this survey. The first 
reading was taken at 9-40am and the last at 6-05pm. As far as possible, the readings were 
repeats of those taken in Surveys 1, 2 and 3.
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2.2  Survey method (continued).
In addition to the survey of the Mill, readings were taken in Kemsley, in Recreation Way and
Eleanor Drive, at around 11-00pm on Monday the 1st/May and at about 8-40am, 6-30pm and 
10-30pm on Tuesday. Again, these were repeats of readings taken in the previous Surveys.
The weather was calm and mild on both days: weather related effects on the readings are 
discussed in some detail in the following sections.

3.0  Results and discussion.

3.1  Sound levels in the Mill.
The noise readings taken in the Mill are summarised in our drawing INR/2818C1, which is 
attached to this report. At each point, two numbers are given, XX/YY: these are the 
dBA/dBC sound levels expressed as Leq. In some cases the L90 value is also given. The site 
is so large that it is difficult to interpret these results, so in Figures 4 and 5 I have drawn 
contours of sound level dBA. I drew these contours by hand, by fitting them as best possible 
between the sound level readings. I should say that there is some degree of artistic licence in 
them, but they do show up the areas where the sound levels are highest. These Figures are 
directly comparable with those from the previous surveys, and it may be seen that the general 
picture has not changed a great deal. There is only one area of difference between the 
contours for Survey 3 and Survey 4: this is the inclusion of the noisy area around the exhaust 
of the Nash Pumps of PM3/4, which was not seen in the previous surveys. Even though this 
exhaust is a powerful noise source, the contour plot has not altered a great deal. This reflects 
the fact that there are many noise sources, and adding one more makes only a small 
difference, overall. The noise from these pumps is quite unusual in having a very 
pronounced, low frequency, tone in it: most of the other sources on site have rather 
nondescript spectra. As evidence of this, Figure 8 shows third octave spectra from readings 
taken near to some of the most prominent sources. 
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3.2  Sound levels in the community.
The sound levels measured in the community are summarised in Figure 2, for all four
surveys, and third octave readings from them are shown in Figure 9. Two positions were 
visited in all the surveys: Eleanor Drive, where the complainant lives, and Recreation Way, 
which is much closer to the Mill. The position in Recreation Way was chosen because, in my 
first visit to Eleanor Drive I could not hear the Mill at all, so I looked for a position where I 
could hear it, and see it. My intention in this was to collect data that would help in calculating 
the sound levels from the Mill in Eleanor Drive, since I could not hear or measure it there.

At the measuring position in Recreation Way, sounds from the Mill and from road traffic 
were audible in all surveys. The main source for road traffic noise was Swale Way, which lies 
between the measuring position and the Mill: this seemed to be a busy road, with a good deal 
of HGV traffic. The road is on an embankment at this point, and there is an acoustic barrier 
fence beside it, which shields the houses from road traffic noise and Mill noise to some
extent. Both were audible in all the visits, nonetheless. The traffic, and its noise, decreased as 
the evenings progressed, as is normal. Over the four surveys, values for L90 at this location 
have varied between 39dBA in Survey 2 at near 11-00pm on a very quiet night, to 49dBA in
Survey 4 at 6-20pm (when there was much more traffic). The corresponding Leq values were 
44dBA and 51dBA.

In Eleanor Drive, the sound levels observed across the four surveys range from 31dBA to 
47dBA, measured as L90 ('near minimum') and from 35 to 50dBA as Leq ('average'). At most 
of my visits, my perception was that the sound I could hear came almost entirely from traffic 
on nearby main roads, and that I could not hear any sound from the Mill. However, I did hear 
it clearly in one visit of Survey 4, on the 1st/May/2017, at around midnight. The sound levels 
at this time were 38-42dBA, L90 and 39-45dBA, Leq (I took several readings). It may be 
seen that these levels fall within the range from other visits, when Mill noise was inaudible. 
This rather unusual phenomenon is discussed in more detail in the section 5, below.
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4.0 Sound power levels.

In the reports for previous surveys, I listed estimates for the sound power levels (SWL's) for 
some sources or groups of sources. The list below is updated from Survey 3, rearranged in 
order of loudness, and has the PM3/4 vacuum pumps added. I would repeat my earlier 
comments: I would not claim very great accuracy for my estimates, but I feel they are useful 
in giving an approximate ranking of the most prominent sources. I offer some comments as 
follows.

 The list applies to sound levels outside buildings, only. There are many other sources 
inside, but they are not relevant in this survey.

 The new Runtech machines have the highest sound power level of all, measured as 
dBA. The fact that dBA and dBC are equal indicates a sound that has most of its 
energy in the higher frequency bands: this makes it very unusual. The machines are 
located near ground level, by the roadway between two tall buildings. Both these 
factors will reduce its importance as a source at any distance.

 The PM3/4 Nash pumps exhaust has the highest dBC sound power level, and the 
greatest difference dBC minus dBA. This indicates a strong tone at a low frequency: 
70 Hz in this case. The exhaust is located on a high roof. Both features make it more 
likely that this sound may be audible at some distance.

 Most of the other sounds have values for dBC minus dBA of about 7dB. This often 
indicates a sound with a fairly featureless, broadband, spectrum, which makes it 
difficult to identify individual sources at any distance.

SWL of PM6 Runtech pipe work : 119dBA/119dBC
SWL of PM6 new Runtech blower, from building: 114dBA/114dBC
SWL of Belbond fan 2A/2B exhaust: 113dBA/119dBC
SWL of PM3/4 Hood exhausts (total): 112dBA/119dBC
SWL of PM6 Hood exhausts (total): 112dBA/117dBC
SWL of PM3/4 Nash vacuum pumps: 111dBA/133dBC
SWL of PM6 extractor fans on wall (total): 109dBA/116dBC
SWL of Belbond fan 1A exhaust: 109dBA/116dBC
SWL of E-Line silo pumps (total): 109dBA/112dBC
SWL of two exhausts on PM4: 106dBA/112dBC
SWL of open roof shutters on PM3/4: 105dBA/109dBC
Group of five fans on PM3 roof : 104dBA/109dBC
SWL of PM6 plastic-glazed area of roof: 103dBA/113dBC
SWL of PM6 external chiller: 102dBA/112dBC
SWL of PM3/4 plastic-glazed area of roof: 100dBA/110dBC
SWL of PM6 Nash pumps and exhaust: 99dBA/109dBC
SWL of PM4 extractor fans on top roof: 98dBA/106dBC
SWL of PM6 dormer roof louvres: 96dBA/104dBC
SWL of CHP Plant normal operation: 100dBA/106dBC

SWL total of all: 123dBA/134dBC
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5.0  Sound levels in Eleanor Drive - analysis.

I have carried out sound surveys at Kemsley Mill on four occasions, in 2012, 2015, 
January/2017 and May/2017, as has been mentioned. All of them have been motivated, to 
some extent at least, by the wish to respond to complaints about noise from the Mill from a 
resident, who lives at 13 Eleanor Drive, located about 1300 metres to the West of it. It has 
always been rather difficult to evaluate these complaints, because I have not been able to hear 
any sound that I could identify as coming from the Mill, in Eleanor Drive. In the present 
survey (Survey 4) I visited Eleanor Drive four times. I could hear the Mill clearly in one of 
the visits, but not in the other three. I offer my analysis of the situation, as follows.

5.1  Summary of the sound levels observed in Eleanor Drive.
I have set out a summary of the results from all the surveys in tabular form, below. All the 
readings were taken over periods of five minutes, and the sound levels reported represent 
'average' (Leq) and 'near minimum' (L90) levels at the time. Weather details for Surveys 3 
and 4 are from my observations at the site: the older ones are taken from a website called 
weatherunderground.com. 

Date
06/03/2012
11/01/2017
02/05/2017
02/05/2017
Mean

Eleanor Drive: Sound levels in daytime: Mill not audible.

Time
17-57
19-39
08-56
18-34

Leq, dBA/dBC L90, dBA/dBC Temp WSpeed Direct
50/59
43/55
46/57
50/57
47/57

38/53
41/54
44/53
47/54
43/54

6
7
11
13

2
5
0
5

S
W
NW
N

Date
06/03/2012
02/11/2015
10/01/2017
02/05/2017
Mean

Time
22-53
23-09
23-00
22-40

Leq, dBA/dBC L90, dBA/dBC Temp WSpeed Direct
44/56
35/54
40/52
45/57
41/55

39/50
31/49
37/49
42/54
37/51

-
9
7
10

-
4
4
7

-
SE
SW
N

Eleanor Drive: Sound levels, late evening and 'normal' weather: Mill not audible.

Date
01/05/2017
01/05/2017
02/05/2017
02/05/2017
Mean

Time
22-21
23-08
00-12
00-19

Leq, dBA/dBC L90, dBA/dBC Temp WSpeed Direct
43/56
45/61
41/59
42/54
43/58

39/51
42/59
38/55
39/53
40/55

9
9
9
9

0
0
0
0

E
E
E
E

Eleanor Drive: Sound levels, late evening and 'abnormal' weather: Mill clearly audible.

(Deg C) (m/sec)
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5.1  Summary of the sound levels observed in Eleanor Drive (continued).
When rating sound levels from industrial activities affecting residences, it is normal to use 
the L90 (near minimum) level to represent the background noise level in the area. In this 
case, on the days when I could not hear the Mill, the daytime L90's range from 38dBA to 
47dBA and those at the end of the evening from 31dBA to 42dBA. My observations have 
always been that the background sound in the area comes from road traffic. There are two 
main roads nearby: the B2005, Grovehurst Road, is about 200 metres to the East and the 
A249 dual carriageway about 600 metres to the West, and I have been able to hear traffic 
noise from both directions in the various surveys. The lowest background level observed was 
on the 2nd/November/2015: on this occasion I noted that there was very little traffic, at the 
end of a day when there had been widespread fog. When averaged over the four surveys, the 
background levels (L90) were 43dBA in the daytime and 37dBA at the end of the evening.

In comparison, the mean sound level on the evening when I could hear the Mill was 40dBA
(L90) and 43dBA (Leq). On this occasion, it was clear to me that the sound was coming 
mainly from the Mill, with little contribution from traffic (indicating a lower than average 
level for traffic noise). As far as I can tell, the weather conditions appeared ideal for 
'abnormal' sound transmission towards Eleanor Drive (see below). It was very still, with the 
faintest hint of a breeze coming from the East (but not strong enough to give a reading on my 
anemometer). The day had been warm, but with one or two very light showers: perhaps this 
would cool the ground enough to provoke the temperature inversion(?).

There is no way of telling whether this example represents the 'worst case' of abnormal sound 
transmission, but the impression of the Mill noise being the dominant source was very 
striking at the time. However, I believe the 'acoustic event' did not last long, probably only 
two or three hours at around midnight: certainly it had gone the following morning. I think it 
is quite likely that nobody noticed it, except me.

5.2  What does the Mill 'sound like'?
The sound of the Mill has a 'broadband' nature: there is generally no significant tonality 
observable at in it, at any distance from the Mill. My perception of it was that it 'sounded 
much the same' at the edge of the car park and in Recreation Way: these positions are about 
250m and 400m from the PM6 building, respectively. When I visited Eleanor Drive in the 
evening of the 1st/May, I found that I could hear the Mill, and my first impression was that it 
sounded much the same here, too. After a little while, however, I noticed a difference: a low 
frequency tone, not very strong, at about 70Hz, which shows up in the third octave spectrum 
as a small peak at the 63Hz and 80Hz bands. I was not convinced at first that it came from the 
Mill: I revisited Recreation Way and could not hear or find it there. On returning to Eleanor 
Drive the tone was clearly present, however, and, on investigating further, I found that there 
was a spatial variation in the level of it: by moving the meter around I could pick a high spot 
or a low one, for the reading in the 63Hz band. My experience is that this is a common 
feature where low frequency tonal sounds meet reflecting surfaces such as house facades: it is 
a result of interference between incoming and reflected sound waves. I took readings at a 
number of positions on the green in Eleanor Drive, and found this pattern of highs and lows 
was quite consistent, and widespread. All the readings, except for the first one at 10-21pm 
(essentially at a randomly chosen position), were taken at 'high spots' in this tonal pattern.
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5.2  What does the Mill 'sound like'? (continued)
In the survey in the Mill, the following day, I was able to identify this tone as being 
associated with the exhaust from the Nash pumps of PM3/4.

5.3 Mechanism for abnormal transmission of sound to Eleanor Drive.
The resident complains that the Mill is much louder at some times than others, but these 
times do not appear to correlate with any unusual activities in the Mill. It has been suggested 
in previous reports that the explanation for this may be that high noise levels occur when a 
rather unusual weather condition called 'temperature inversion' occurs. I believe that the 
sounds that I have heard do tie in with this theory, and my explanation of it is as follows.

Eleanor Drive lies to the West of the Mill, about 1300m from PM6. The intervening terrain is 
largely flat, and many of the sound sources in the Mill are 15 metres or so above ground 
level. The important acoustic aspects of this location are illustrated in Figure 6. It may be 
seen that there is no direct line of sight to any of the noise sources because other buildings in 
the Mill form barriers: the RCF building is particularly important in this respect. In Figure 6, 
the sight line from a 'typical' source in PM6 is shown: the effective height of the barrier 
formed by the RCF building is about 7.5 metres. A barrier of this size gives a very significant 
shielding effect: I have set out the equation for sound level below, so that the various 
elements are shown as clearly as possible.

SWL Dist   DI Atmos Shielding
SPL at Eleanor Drive = 123dBA/134dBC - 62 + 3 - 11 - 3dBA/0dBC - 18dBA/11dBC
(For all of Mill) = 32dBA/53dBC

The blue lines in Figure 6 can be viewed as sound 'rays' from source to receiver. These 'rays' 
are straight for small distances, but can be caused to curve over longer distances by weather 
conditions. If the rays are curved downwards, it is possible for the sound level at the 
receiving point to be higher than one would normally expect (and vice versa). The most 
favourable set of conditions for this to happen is when a gentle breeze from East to West is 
coupled with a 'temperature inversion', where the air at ground level is colder than a layer at a 
higher level. Both conditions can cause downwards curving. The two do not necessarily 
occur together, but if they do, the curving effect is additive.

SWL Dist   DI Atmos Shielding
SPL at Eleanor Drive = 123dBA/134dBC - 62 + 3 - 11 - 3dBA/0dBC - 8dBA/5dBC
(For all of Mill) = 42dBA/59dBC

In Figure 7, the sight line from the exhaust chimney of the Nash Blowers in PM3/4 is shown: 
the effective height of the barrier formed by the RCF building in this case is about 4.5 metres.
The sound from the exhaust has a very powerful tone at about 70Hz, and a low frequency 
tone is less well shielded by a barrier (a 'softer' shadow is thrown). The calculation in this 
case becomes:

SWL Dist   DI Atmos Shielding
SPL at Eleanor Drive = 111dBA/133dBC - 63 + 3 - 11 - 3dBA/0dBC - 9dBA/9dBC
(For PM3/4 Exhaust) = 28dBA/53dBC
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5.3  Mechanism for abnormal transmission of sound to Eleanor Drive (continued).
If the shielding effect of the RCF building is lost, in the case of a temperature inversion, the 
calculation becomes as follows. If we compare Figures 6 and 7, it is also clear that noise from 
the exhaust of PM3/4 requires less steepness of curving of the sound ray than many other 
important sound sources in the Mill, so is likely to be one of the first to become audible in 
Eleanor Drive when an inversion condition occurs.

SWL Dist   DI Atmos Shielding
SPL at Eleanor Drive = 111dBA/133dBC - 63 + 3 - 11 - 3dBA/0dBC - 0dBA/0dBC
(For PM3/4 Exhaust) = 40dBA/62dBC

All the above calculations must be viewed as approximations, but the results fit fairly well 
with the sound levels actually measured in Eleanor Drive. I would draw some conclusions 
from them as follows.

 The Mill is inaudible in Eleanor Drive for much of the time.
 However, this location is quite sensitive to the effect of temperature inversion, since it 

can cause a large part of the shielding effects normally present to be lost.
 The geometry, and the nature of the noise, mean that the exhaust of the Nash 

machines of PM3/4, is particularly likely to be heard.
 However, if it was silenced completely, the reduction in sound level, measured as 

dBA, is likely to be quite small, because the 'overall' sound from the rest of the Mill is 
significant, too.

Finally, a calculation for the sound level due to the new Runtech machines, in normal 
weather, is as follows. Considering the result from this, I believe it is highly unlikely that 
these machines can be heard in Eleanor Drive at any time.

SWL Dist   DI Atmos Shielding
SPL at Eleanor Drive = 120dBA/120dBC - 62 + 3 - 11 - 13dBA/9dBC - 28dBA/26dBC
(For Runtech m/cs) = 9dBA/15dBC

6.0 Assessment of the sound levels in Eleanor Drive.

British Standard BS4142:2014 ‘Methods for rating industrial and commercial sounds’ is the 
most widely used method for rating sounds affecting residences. A brief summary of it is 
given in an appendix herewith. The essence of the rating method is to compare the 'specific 
noise level' outside the residential facade, which is the sound level that is due to the Paper 
Mill in this case, with the background sound level that would exist in its absence. Rating 
calculations for Eleanor Drive are as follows: they are based on the levels tabulated in section 
5.1 above.

For 'normal' weather conditions. Daytime Midnight
Paper Mill specific sound level: <30dBA <30dBA
Correction for tonal or other content: +0dBA +0dBA
Rating level: 30dBA 30dBA
Background level: 38-47dBA 31-42dBA
Rating over background: -8 to -17dBA -1 to -12dBA
Conclusion: No adverse impact
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6.0  Assessment of the sound levels in Eleanor Drive (continued).

For temperature inversion conditions. Daytime Midnight
Paper Mill specific sound level: 41-45dBA 41-45dBA
Correction for perceptible tonal content: +4dBA +4dBA
Rating level: 45-49dBA 45-49dBA
Background level: 38-47dBA 31-42dBA
Rating over background: -2 to +11dBA +3 to +18dBA
Conclusion: Significant adverse impact, especially at night

The current version of BS4142 suggests strongly that the context of a noise situation should 
be considered, rather than merely relying on the numerical result from the rating calculation. 
It seems to me that this suggestion is particularly relevant in a case, such as this, where the 
complaint situation only occurs from time to time. I suggest the following factors may be 
considered relevant.

 The sound of the Mill was very obvious on the evening when I heard it, but the sound 
levels were not particularly high.

 The background noise level in the area, due to traffic, is often as high, or higher, than 
the observed level of noise from the Mill. It should be said, however, that the traffic 
noise level is also very variable. If a 'Mill noise event' occurs at night, the traffic noise 
level is likely to be lower than Mill noise.

 It is not possible to say how often Mill noise events will occur. However, I have only 
heard it in one visit out of ten. On reviewing the weather history data for that night on 
weatherunderground.com, I find that the wind turned round, and that the wind 
direction was only Easterly for a short period at around midnight. On this basis, it 
seems likely that the 'abnormal noise' situation only lasted for three or four hours, at 
most.

 When a Mill noise event occurs, it must affect quite a wide area in Kemsley. On the 
night I heard it, I walked around in the green in Eleanor Drive, and it was audible 
everywhere there. Nonetheless, there is only one complainant, as far as I am aware.

 Taking all these factors into account, I suggest it is reasonable to conclude that the 
impact of Mill noise in Eleanor Drive is quite small, overall.

6.0  Possible noise control measure.

The sound from PM3/4 Nash pumps exhaust has been noted above, and it could be eliminated 
by fitting a silencer at some point in the ducting. I have not attempted to specify the silencer 
at this stage: it would need to be quite large to be effective at the very low frequency of the 
tone in the noise, so questions of how to support it, and where to position it, will arise. I 
suspect the exhaust airflow must contain a significant amount of water, which may mean the 
silencer will need to be made from stainless steel. I suggest a 'budget guesstimate' for the cost 
to supply and install such a silencer of £20,000.

I would repeat: I would expect the effect of fitting this silencer to be to eliminate the tone at 
Eleanor Drive, as audible in abnormal weather conditions, but not to reduce the overall level 
of Mill noise (dBA) by very much.
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Appendix.
BS4142:2014 ‘Methods for rating and assessing industrial and commercial sounds’

Industrial noise affecting housing is covered by the Environmental Protection Act 1990, 
which is administered by the Local Authority. There is a British Standard that the Authority 
may use to assess any given case: this is BS 4142:2014 ‘Methods for rating and assessing 
industrial and commercial sounds’. This Standard has recently replaced its predecessor, dated 
1997. In essence the method consists of comparing the 'industrial' noise level measured
outside the houses with the background level which would exist in the absence of the 
industrial noise. The greater the difference between the two, the greater the 'adverse impact' 
of the noise is judged to be.

In the context of the Standard, the 'noise level at the houses' is the specific noise level that is 
attributable to the industrial operation in question. If this noise has an irritating feature such 
as tonality or repeated impulses, a number of penalties, ranging from 3dBA upwards, may be
added to the specific level before making the comparison: this adjusted level is called the 
rated noise level. The background noise level is always lower at night than by day, so if the 
noise continues through the night the Standard automatically sets a stricter criterion than 
applies if it does not.

BS4142 uses two ways of representing noise levels, L90 and Leq, as follows.

L90 is the level which is exceeded for 90% of the time and thus represents more or less the 
lowest level one is likely to measure, given that the actual level varies all the time. In the 
standard, L90 is used to define the background noise level, the view being that this measure 
will eliminate events such as occasional passing traffic, so that a ‘true’ figure for background 
level will be recorded.

Leq is a kind of average of the actual varying levels, and in BS4142 it is used as the measure 
of the specific noise level. Because of the way the average is taken, the Leq figure is in fact 
weighted somewhat towards the higher end of the range of actual levels. It is intended that 
the Leq should be a measure of how annoying or disturbing the noise is.

At the end of the calculations, the method produces a number referred to as rating over 
background, being the difference between the rated noise level and the background noise 
level. The greater the difference, the greater the adverse impact of the noise is judged to be. 
A difference +10dBA is described as a likely to be an indication of a significant adverse 
impact. +5dBA and +0dBA are described as having an adverse impact or little impact, 
depending on context. The Standard emphasises the importance of context, when considering 
the result from this numerical procedure.

It is, perhaps, worth pointing out that if the noise level is constant, as is normally the case for 
Kemsley Mill, then L90 and Leq are equal. Industrial noises from major machinery generally 
have much of their acoustic energy at low frequencies, and this is not always well represented 
in a dBA reading, since the A weighting emphasises contributions at higher frequencies. For 
this reason, I generally record dBC, which represents the low frequency element of the sound, 
as well as dBA. Be aware, however, that the method of BS4142 is based on dBA values 
(only).
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RCF PM6 PM3/4 CHP

Measurement positions: Eleanor Drive Recreation Way

Figure 1. Satellite Map.
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Survey 1 readings taken on 6th/March/2012.

Recreation Way

Leq = 44dBA/56dBC, L90 = 39dBA/50dBC at 22-53 on 06/03/2012.
Leq = 50dBA/59dBC, L90 = 38dBA/53dBC at 17-57 on 06/03/2102.

Leq = 43dBA/57dBC, L90 = 41dBA/55dBC at 22-42 on 06/03/2012.

Eleanor Drive RCF CHPPM4/3PM6

Figure 2. The Mill and residential roads nearby.
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Leq = 35dBA/54dBC, L90 = 31dBA/49dBC at 23-09 on 02/11/2015.

Leq = 44dBA/58dBC, L90 = 39dBA/57dBC at 22-53 on 02/11/2015.

All readings taken over periods of five minutes.

Survey 2 readings taken on 2nd/November/2015

Survey 3 readings on 10th and 11th/January/2017.

Leq = 46dBA/60dBC, L90 = 44dBA/58dBC at 19-20 on 11/01/2017.
Leq = 41dBA/58dBC, L90 = 39dBA/57dBC at 23-12 on 10/01/2017.

Leq = 43dBA/55dBC, L90 = 41dBA/54dBC at 19-39 on 11/01/2017.
Leq = 40dBA/52dBC, L90 = 37dBA/49dBC at 23-00 on 10/01/2017.

Leq = 45dBA/59dBC, L90 = 42dBA/57dBC at 22-29 on 10/01/2017.

All readings taken over periods of five minutes.

RCF

Swale Way

Dual carriageway
A249

Railway

Grovehurst Road
B2005

Attlee Way

Newman Drive

Leq = 50dBA/57dBC, L90 = 47dBA/54dBC at 18-34 on 02/05/2017.
Leq = 46dBA/57dBC, L90 = 44dBA/53dBC at 08-56 on 02/05/2017.

Leq = 41dBA/59dBC, L90 = 38dBA/55dBC at 00-12 on 02/05/2017.
Leq = 45dBA/61dBC, L90 = 42dBA/59dBC at 23-08 on 01/05/2017.

Leq = 44dBA/57dBC, L90 = 42dBA/54dBC at 22-42 on 02/05/2017.

Leq = 51dBA/61dBC, L90 = 49dBA/59dBC at 18-21 on 02/05/2017.
Leq = 48dBA/62dBC, L90 = 46dBA/59dBC at 08-42 on 02/05/2017.
Leq = 46dBA/58dBC, L90 = 43dBA/57dBC at 23-56 on 01/05/2017.
Leq = 48dBA/60dBC, L90 = 47dBA/59dBC at 22-55 on 01/05/2017.

Leq = 50dBA/60dBC, L90 = 49dBA/58dBC at 22-17 on 02/05/2017.

Survey 4 readings on 1st and and 2nd/May/2017.

Only at this visit, in Eleanor Drive.
Mill noise was clearly audible.
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Figure 3. Cross sectional view.

to the West of the Mill (in normal atmospheric conditions).
Note how the PM buildings are shielded by the RCF buildings: this reduces noise levels
Cross section is taken through Eleanor Drive (about 800m off to left) and the main mill buildings.

PM6 PM4/3 CHPRCFRecreation Way

Belbonds 2

Runtech house (new)

200 metres

Nash pumps exhaust
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Figure 4. Contours of dBA.
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95-100dBA

90-95dBA

80-85dBA

85-90dBA

70-80dBA

Figure 5. Contours of dBA.
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Recreation WayEleanor Drive RCF CHPPM4/3PM6

Line of sight (A) Diffracted ray path (B)

Ray path curved by weather conditions (C)

C
RCF PM6

B
A

B = Sound ray diffracted over top of RCF building in 'normal' weather conditions.
A = Line of sight from a typical sound source to Eleanor Drive.

C = Sound ray curved downwards in 'abnormal' weather conditions.

'Abnormal' weather in this context has a gentle breeze from the East, a temperature inversion, or both.

Figure 6. Possible weather influence on sound levels in Eleanor Drive.
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Eleanor Drive Recreation Way RCF CHPPM4/3PM6

Line of sight (A)

Ray path curved by weather conditions (C)

C
RCF PM6

A

A = Line of sight from exhaust duct to Eleanor Drive (broken by PM6 and RCF).
Note that curvature of ray C, to pass over RCF, is much less than for most sources on PM6.

C = Sound ray curved downwards in 'abnormal' weather conditions.

'Abnormal' weather in this context has a gentle breeze from the East, a temperature inversion, or both.

Figure 7. Sound 'ray' paths from PM3/4 Nash exhaust to Eleanor Drive.

PM4/3

Nash pumps exhaust
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Figure 8A. Readings near prominent prominent sources. The red marker is dBA.

Runtech blowers. Top: Outside the sliding doors. Middle: Outside disc filter building, at 
opening in wall. Bottom: Close to the ducts at the back of the building.
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Figure 8B. Readings near prominent noise sources. The red marker is dBA.

Top: About 7m from PM3/4 Nash pumps exhaust. Middle: About 5m from Belbond 
2A/2B exhaust. Bottom: About 2.5m from Belbond 1A exhaust.
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Figure 9A. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 10-22pm, when a 'high spot' for 63Hz band was not sought.
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Figure 9B. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 11-08pm, taken at a 'high spot' for the 63Hz band reading.
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Figure 9C. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 00-12am, taken at a 'high spot' for the 63Hz band reading.
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Figure 9D. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 00-19am, taken at a 'high spot' for the 63Hz band reading.
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Figure 9E. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill not audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 08-42am. This was traffic noise. Hump at 4kHz was birdsong.
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Figure 9F. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill not audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 6-34pm. This was traffic noise. Hump at 4kHz was birdsong.
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Figure 9G. Survey 4: 2nd/May/2017, outside 13 Eleanor Drive. Mill not audible.

Top: L10 (near maximum). Middle: Leq (average). Bottom: L90 (near minimum).
Reading at 10-37pm. This was traffic noise.




