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1.0

SUMMARY

At the request of Imtech Process a noise impact assessment has been conducted in the
surrounding area of the proposed development at the Five Fords sludge treatment works
near Marchwiel. An ambient noise survey has been performed to assess the background
noise levels at the nearest residential location. The likely industrial noise from the
proposed new processes has been modelled and the specific noise due to the activity
has been predicted at the boundary of the nearest noise-sensitive residences. All
measurements and assessments have been conducted in accordance with the
requirements contained within BS4142:1997 - ‘Method for rating industrial noise affecting
mixed residential and industrial areas'. Propagation of noise from the proposed
development to the residences has been predicted using the methods of ISO 9613-
2:1996 “Acoustics — Attenuation of sound during propagation outdoors — Part 2: General
method of calculation”.

Our assessment in accordance with BS4142 indicates that noise levels due to the new
development will be below the level of marginal significance in the daytime and at the
level of marginal significance at night, however, the night-time levels are less than the
levels specified in the scope of BS4142 for its use. Comparison with indoor living
conditions criteria of BS8233 and World Health Organisation guidelines suggests that
night-time noise levels in bedrooms will be 10 dB below the specified maximum levels for
good sleeping conditions.

Treatment options have been discussed should it be required to reduce the night-time
rating level to the background level of 25dB. It is not likely that reduction below the 25dB
level would result in any perceivable benefit to noise levels in residents bedrooms.

Report Prepared By: Report Approved By:
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2.0

a)

b)

c)

d)

BRIEF FOR CONSULTANCY
PDA Ltd. was engaged to carry out the following:

Predictive noise model

Using predicted noise levels supplied by you for the piant to be installed in the new
development we will caicutate the specific noise due to the development at the nearest
noise sensitive residences during both daytime and night-time operation. We will also
take into account noise due to any increase in deliveries to the site where you indicated
this is likely to occur. Specific noise levels at noise sensitive receivers will be calculated
using the methods of ISO 9613-2 “Acoustics — Attenuation of sound during propagation
outdoors: General method of calculation”.

Impact Assessment

The background noise levels (Lgg) from the noise survey undertaken for the previous
Advanced Digestion proposal, and specific noise levels calculated in part a} will be
assessed in accordance with the requirements of Planning Policy Guidance document 24
(PPG24) *Planning and Noise”, BS4142 "Method for rating industrial noise affecting
mixed residential and industrial areas” and other standards as appropriate in accordance
with the policies of the Local Authority.

Remediation

Where the assessment of part b) indicates that the development is unlikely to meet the
requirements of the Local Authority with respect to noise, we will propose suitable basic
remediation measures.

Report
The results from parts a), b) and ¢} will be presented in a full and detailed reportin a
format that is suitabie for submission to the local authority.

Philip Dunbavin Acoustics Ltd. Tel. (01925) 759380 Fax. (01925} 759320
Email richardcookson@pdaltd.com



RDC/NC/6510 -5- 7" December 2009

3.0

3.1

3.2

3.3

3.4

AMBIENT NOISE SURVEY DETAILS

Site Description

The proposed site is located immediately to the south of the existing sludge treatment
works off Cefn Road, near Marchwiel. The nearest noise sensitive properties are the rear
of houses on the eastern end of Marcella Crescent and the eastern end of Ridgeway
which are 340m south-west from the centre of the proposed development. Five Fords
farm is approximately 400m north of the proposed site. The next nearest property on
Cefn Road is approximately 620m from the centre of the site.

Survey Times and Personnel

Daytime ambient nose measurements were conducted on the 26" September, 2"
October and 5™ October 2008. Measurements were attended and made by Mr. Liam
Kavaney, Mr Joe Grimes and Dr Richard Cookson, all of PDA Ltd.

Night-time ambient noise measurements were conducted on the morning of 6" October
2008. Measurements were attended and made by Mr Joe Grimes of PDA Ltd.

Equipment

With the exception of measurements made on 5™ October, all measurements were
conducted with a CEL Instruments 593 C100 sound level meter, for which a calibration
certificate is held. The CEL 593 sound tevel meter is a type 1 (as per BS EN 60651.
1994 and |IEC 651) computing sound level meter capable of operating as an integrating
sound level meter in compliance with BS EN 602041994 (IEC 804),

Measurements made on the 5" October were conducted with a Rion NA-28 sound level
meter, for which a calibration certificate is heid. The Rion NA-28 is a Class 1 sound level
meter in accordance with IEC 61672-1:2002 capable of operating as an integrating sound
level meter with frequency analysis and statistical functions.

The sound level meter was mounted on a tripod approximately 1.5 metres above ground
level and at least 3.5 metres from any reflecting surfaces, throughout the survey,

The sound level meter was field calibrated both before and after each measurement
period, during which time no significant deviation from the calibrated level was observed.
The sound level meter was fitted with a microphone windshield at all times.

Weather

During the course of the daytime survey weather was dry, cloud cover varied between
20% and 100%, the temperature was between 9°C and 11°C, and wind speeds varied
between 1 and 3 m/s.
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3.5

4.0

41

4.2

Measurement Positions & Procedure

Initia} measurements were made at two measurement positions, Location 1 - on the car-
park/garages area at the eastern end of Ridgeway adjacent to the farm off the A525, and
Location 2 - in the field at the rear boundary of the houses on Marcella Crescent. The
noise climate at these two locations was found to be the same and subsequent
measuraments were taken from Location 1 only (see Figure 2).

The sound level meter was set up to measure dB{A) and octave bands in terms of Laeg,
Lamax @nd Lage values using a fast time weighting. Measurements were set to five minute
sample intervals with measurement samples being conducted consecutively.

NOISE ASSESSMENT CRITERIA

PPG24

In assessing the naise impact of the proposed development, the guidance taken from
PPG24 “Planning and Noise” has been implemented. PPG24 states that for industrial and
commercial developments near existing residential property, noise can be assessed in
accordance with BS4142. In the same paragraph PPG24 also states,; “general guidance
on acceptable noise levels within buildings can be found in BS 8233".

BS4142:1997

The effect of noise on the nearest noise sensitive residence will be assessed in
accordance with BS4142:1997 - ‘Method for rating industrial noise affecting mixed
residential and industrial areas’.

This standard describes a method of determining the level of a noise, together with
procedures for assessing whether the noise in question is likely to give rise to complaints
from persons living in the vicinity.

Briefly the standard may be thought of as a procedure for comparing the noise from
industrial sources with background noise levels in the ahsence of the industrial noise and
determining the likelihood of complaints.

In accordance with BS 4142 the background noise level is the A-weighted sound
pressure level at the assessment position that is exceeded for 90% of a given time
interval (Lago). The specific noise level is the equivalent continuous (Laeq) s0UNd pressure
level at the assessment position produced by the noise source over a given time interval.

Certain acoustic features can increase the likelihood of complaint over that expected from
a simple comparison between the specific noise level and the background level. Where
such features are present, these are taken into account by adding § dB to the specific
noise level this is called the rating level.

This 5 dB correction should be applied if one or more of the following features occur, or
are expected to be present.
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4.3

4.4

* The noise contains a distinguishable, discrete, continucus tone (whine, hiss,
screech, hum, etc.)

+ The noise contains distinct impulses (bangs, clicks, clatters, or thumps)

e The naoise is irregular enough to attract attention.

From the above the rating level is established, this being the value that is compared with
the background noise.

According to BS 4142 a rating level of;

« 10 dB(A) or more above the background is an indication that compiaints,
attributable to the operation of the noise source, are likely.

¢ 5dB(A) above the background is of marginal significance.

» 10 dB(A) below the background is a positive indication that complaints
attributable to the operation of the noise source are unlikely.

The Scope of BS4142 states that;

“The method is not suitable for assessing the noise ... when the background and
rating noise levels are both very low. For the purposes of this standard,
background noise levels below about 30 dB and rating levels below about 35 dB
are considered to be very low.”

Despite the above statement, there is no equivalent standard for use when noise levels
are very low, and BS4142 is still widely used in these circumstances. However, the limits
suggested by BS4142 may not always be appropriate for these very quiet circumstances.

BS 8233:199%/World Health Organisation guidelines on community noise

BS8233:1999 ‘Sound insulation and noise reduction for buildings ~ Code of practice’
gives guidance on acceptable noise levels inside buildings. |In the case of residential
buildings BS8233 gives maximum indgor levels for reasonable and good resting and
sleeping conditions. These are given in the table below;

Table 1. BS8233 recommended indoor ambient noise levels

Criterion Typical Situation Design range Lao1
Good Reasonable
Reasonable Resting/Sleeping Living rooms 30 40
Conditions Bedrooms 30 35

The ‘Goed’ criterion of BS8233 for bedrooms is equivalent to the recommended level
given in the World Health Organisation ‘Guidelines for Community Noise'.

PPG24 suggests that indoor noise levels {due to noise break-in) may be estimated from
outdoor ambient noise levels by assuming a 13 dB reduction from the fagade noise level
due to a partially open window, equating to a 10dB reduction from the free-field noise
level outside the property.

BS 5228 Part 1 & Part 4

PPG24 in Paragraph 21 of Annex 3 recommends BS5228 "Noise control on construction
and open sites” for detailed guidance when assessing noise from construction sites.
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5.0

5.1

BS5228 discusses the factors that need to be considered when determining criteria,
although there are no specific limits given for noise and vibration levels. Instead heavy
emphasis has been placed on community relations with people living and working in the
vicinity of site operations. Noise from a site wifl tend to he more readily acceptable by
local residents if they consider the site operator is doing all that they can to avoid
unnecessary noise.

Daytime construction is usually acceptable as long as construction noise levels do not
significantly exceed the existing ambient noise level. Higher daytime noise levels can be
tolerated if local residents are informed of the short duration of any particularly noisy task.

For dwellings, times of site operations outside normal weekday working hours will need
special consideration. Noise control targets for evening periods will need to be stricter
than those for the daytime.

BS5288 also suggests that very strict noise control targets should be applied to any site
which is to operate at night. Site noise at the facade of noise sensitive premises may
need to be as low as 40 dB Lacq 10 45 dB Laeg.

MEASURED LEVELS

Basic Assessment

The measured ‘A’ weighted broad band sound pressure levels from the measurement
position are presented in terms of Laeg, and Lago in Tables 2, 3 and 4 below. The Lagq
levels are the logarithmic average of all the measurements during that period. The Lag
daytime levels have been logarithmically averaged over one-hour intervals, whilst the Lagg
night-time levels have been left in 5 minute pericds. The Lagg levels have been shown as
a minimum to maximum range. The levels presented in the Tables have been rounded to
the nearest decibel. Full data is presented at the end of this report.

Table 2. Summary of weekday daytime results

Position Laeq, dB. Lag0, min—-max, dB.
Location 1 45 33-42
Location 2 43 34 -36
Table 3. Summary of night-time results
Position Lacq, 0B, Lage, min—-max, dB.
Location 1 36 25-33
Table 4. Summary of Sunday daytime results
Position Laeq, dB. L aqg, Min—max, dB.
Location 1 46 40 - 43

Philip Dunbavin Acoustics Ltd. Tel. {01825) 759380 Fax. (01925) 759320
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6.0

6.1

6.2

DESCRIPTION OF NOISE SOURCES

Existing ambient noise sources at nearest noise sensitive receivers

During the daytime measurements the dominant noise sources were distant traffic and
birdsong (mainly crows) supplemented by occasional noise from nearby residences in
Marchwiel. During the night-time measurement the dominant noise sources were distant
traffic supplemented by distant plant noise.

Proposed noise sources due to new development

The proposed necise sources for the new development consist of a large number of small
distributed outdoor sources. Noise source data has been supplied as a maximum sound
pressure level at 1m which will be used to specify maximum noise levels from equipment
manufacturers when specific equipment is sourced. The specification refers to the
maximum noise level 1m from the source measured over a reflecting plane and at this
stage the frequency spectrum of the sources is not known. In the case of the CHP units,
these are to be supplied in acoustically treated ‘containerised’ units.

Noise limits for proposed outdoor plant are detailed in Table 5 below;
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Table 5 — Proposed noise sources

Area Plant Sound pressure level at 1m | Duty cycle|Operating times
(dB(A)] ©
1 Qdour control ductwork 55 1 24h
Tankers offloading 80 0.958 ¥ | 0800 - 1700
Pump mixer 75 1 24h
2 Pump mixer 75 0.33 24h
Thickener feed pumps 80 3 24h
Thickeners 50 3 24h
Odour ductwoerk 55 1 24h
4 Digester feed pumps 70 2 24h
Pump mixer pump 75 0.67 24h
Recirculation pump 70 1 24h
Pump mixer pump 75 0.67 24h
Recirculation pump 70 1 24h
Thickener mixer pump 75 0.33 24h
Heat exchanger recirculation 70 1 24h
Odour ductwork 55 1 24h
5 Gas holder inflation 75 1 24h
Pressure relief system gas holder 75 0° 24h
blower
Waste gas destructor 75 0% 24h
6 | CHP unit/ standby generator © 60 2 24h
CHP water circulation pump 65 2 24h
Boiler 75 0° 24h
Boiler water circulation pump 75 0 24h
Exhaust flue 75 1 24h
8 Digested sludge mixer pump 75 0.33 24h
Peolymer offloading 80 1 0800 - 1700
Digested sludge transfer pump 75 1 24h
13 Odour control fans 75 1 24h
Odour ductwork 55 1 24h
Notes,
a) Duty cycle is a ‘fraction on-time’ derived from the number of piant operating multiplied by the
estimated on-time fraction.
b) Based on 19 tankers per eight-hour day. Although there are three offloading stations which in theory
could operate simultaneously BS4142 daytime assessments are performed over a ene hour period.
As the offload phase for each tanker takes only 10 minutes it is unlikely that the noise level will
significantly exceed the average duty when taken over a one-hour assessment period. For avoidance
of doubt the duty cycle used is double the average calculated duty.
c) The pressure relief gas holder, waste gas destructor, boiler and boiler recirculation pumps are only

used during break-dewn / emergencies where for seome reason the CHP units are not able to process

the gas produced. These have nof been included in the general noise calculations.
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8.3

d) Sources have been treated as point sources for propagation calculations from small pumps ete. For
Odour control ductwerk, Thickeners and GHP unita a correction has been applied for the estimated
suiface area of the plant.

e) A standby diesel generator is proposed for maintenance / emergency use when the CHP is not
operating. The standby generator should not produce higher noise levels than the CHP such that the
overall levels calculated in the model will be maintained during maintenance.

Proposed noise sources during construction phase

Although the exact construction programme has not yet been determined the type and
number of plant likely to be used in each phase of the construction process has been
supplied. Likely noise levels due to the plant operation have been determined in
accordance with the suggested procedures of BS5228. As the particular plant has not yet
been selected measurements of similar activities have not been used in the construction
noise model. Instead the following sources have been used, in order of preference;

A. The European Union harmonised noise limits for outdoor equipment where these
have been defined for the particular item of plant. These limits are periodicalty
decreased to ensure reducing noise levels with advances in technology. As it is
unlikely that all plant used on the site will be new, the limits enforced for plant
manufactured from 3™ January 2002 have been used. Note that from 3" January
2006 noise limits for new plant have been reduced by a further 3dB.

B. The limits expressed in part A. require knowledge of the power (in kJ) of the item
of plant. Where this is not known and cannot be reasonably estimated sound
power levels for typical plant of the type selected have been used. Generally the
larger and louder items of plant have been selected from the European
Commission database of equipment subject to noise limits, which contains the
rated noise levels of all equipment certified for operation in the European Union
{See http://ec.europa.eu/enterprise/mechan_equipment/noise/citizen/app/}.

C. Where plant are not subject to EU noise limits and manufacturers data is not
available the measured sound power levels from BS 5228 have been used.
These represent a very conservative assumption as the measurements in BS
5228 have not been updated since the 1986 issue of the standard and hence
represent the noise levels generated by technalogy from over 20 years ago.

D. Sound power levels for heavy goods vehicle operation has been assumed to be
80dB(A) as this again is the maximum EU limit for these types of vehicles. Sound
power levels for transit vans have been taken from the measured value for a
diesel Ford Transit van from the VCA Car fuel data database (See

http://Awww, veacarfueldata org.uk/search/search.aspy.

Full details of the scund power value used and the source of data are given in the source
calculation sheets appended to this report.

The sound power levels represent the static sound power level of the items of plant under
full operational load. These have been adjusted for the estimated duty cycle of the piant.
Both in terms of it's activity level during typical usage, and the likely percentage of time
operated over the working day.
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7.0

8.0

8.1

NOISE PROPAGATION CALCULATIONS

Noise propagation calculations from the site of the proposed development to the closest
residential receivers have been calculated for the operational phase in accordance with
150 9613-2 "Acoustics — Attenuation of sound during propagation outdoors — Part 2:
General method of calculation”.

ISO 9613-2 is basically 2 method for calculating the ‘worst case’ propagation of noise
outdoors (i.e. for downwind propagation or under a "weli-developed moderate ground-
based temperature inversion, such as commonly occurs at night”). The method takes the
sound power of the source and applies corrections for directivity and attenuation due to
various environmental factors. The factors considered for this assessment were as
follows;

s Ay, - the attenuation due to geometrical divergence
s Ag — the attenuation due to the ground effect

For the purposes of this assessment it was assumed that the sources will be omni-
directional. Due to the large number of small individual sources which make up the
proposed new development this is likely to be a reasonable assumption.

Further attenuation factors are specified in the standard, for attenuation due to
atmospheric absorption, attenuation due to barriers and attenuation due to propagation
through foliage, industrial sites and areas of housing. These further attenuations have all
been neglected as there are not believed to be significant barriers between the source
and receiver or large areas of foliage. There is likely to be some additional attenuation
due to atmospheric absorption however these additional terms all require the octave
band frequency spectrum of the source noise in order to calculate the attenuation and
this is not available at this time.

For the construction phase propagation has been estimated in accordance with the
procedures of BS 5228. These use a correction factor for distance attenuation over either
hard or soft ground. In this case the 'soft ground' attenuation factor has been used. This
is broadiy equivalent to the method of ISC 9613 described above and takes into account
geometrical divergence and attenuation due to the ground effect in the single correction
factor.

BS4142 ASSESSMENT

Calculation Procedure

To be able to conduct an assessment of the noise generated by the new industrial
development in accordance with BS4142 we have undertaken calculations of the likely
noise contribution at the nearest noise sensitive residence.

Corrections have been applied for distance (geometrical) attenuation assuming
hemispherical propagation from the sources. Additional attenuation due to ground
absorption has been applied in accordance with equation (10) of ISO 9613-2:1996 which
is valid for A-weighted “sound propagation ... over porous ground or mixed ground most
of which is porous”.
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In order {o calculate the ground absorption it has been assumed that the source height is
generally 1m above ground level and the receiver height is 5m above ground level
(approximate upstairs window height) giving a mean propagation height of 3m.

It was assumed that the overall noise produced by the site would not require acoustic
character correction. Although some of the sources were intermittent these were each
only a small fraction of the site noise and were unlikely to switch on/off at the same time,
similarly aithough frequency for the sources is not available, with such a large number of
individual sources of similar sound power it is unlikely that specific tones will be dominant
even if some of the sources were tonal in themselves.

8.2 Calculation Results
The specific noise levels at the nearest residences on Ridgeway and Marcella Crescent
were calculated as shown below,
Table 6 — daytime specific noise calculation
Area | Sound power |Distance [m]|Ground attenuation| Sound pressure at receiver Lo [dB]
Lus [dB] [dB] (hemispherical propagation)
1 88.5 380 4.5 24.4
2 82.9 315 45 20.4
4 88.8 380 4.5 247
b 83.0 350 4.5 19.6
8 87.9 320 4.5 25.4
8 89.5 360 45 259
13 83.1 330 4.5 20.3
Total 32.1
Table 7 — Night-time specific noise calculation
Area | Sound power |Distance [m]|Ground attenuation| Sound pressure at receiver Lya [dB]
Lwa [dB] [dB] {hemispherical propagation)
1 80.4 380 4.5 16.3
2 82.9 315 45 204
4 88.8 380 4.5 247
5 83.0 350 4.5 19.6
6 87.9 320 45 25.4
8 84.2 360 45 20.6
13 83.1 330 4.5 20.3
Total 30.4
8.3 Comparison with background

PPG24 states that the likelihood of complaints about noise from developments can be
assessed, where the Standard is appropriate, using guidance in BS 4142,

As stated in section 4.1 BS4142 compares the noise level produced by the industrial
source with the background Lagg noise level within the area with the absence of the
source.
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9.0

Details of our assessments are included below.

Daytime assessment

Background Noise Level Lagp =33dB
Contribution from source alone Lag, =32dB
Acoustic Character Correction =+0dB
Rating Level (BS4142:1997) =32dB
Excess of Rating Level Over Background Level dB =-1dB

Night-time assessment

Background Noise Level Lagy =25dB
Contribution from source alone Lpeq =30dB
Acoustic Character Correction =+0dB
Rating Level {(BS4142:1997) =30dB
Excess of Rating Level Over Background Level dB = +5dB

In accordance with BS4142 the assessment is below the level of marginal significance
during the day, and at the level of marginal significance during the night. However it
should be noted that the night-time assessment has both a rating level below 35 dB and
a background below 30 dB which is below the suggested minimum noise level criterion
for the application of BS4142 (See section 4.1).

CONSTRUCTION PHASE NOISE ASSESSMENT

The noise during the construction phase has been modelled at the nearest noise
sensitive residences in accordance with BS 5228, The traverse correction for mobile
plant has been negiected in accordance with the procedure as the traverse length of the
site is less than half of the distance from the nearest point of the site to the nearest
receptor. This is a conservative treatment as the traverse adjustment results in a
reduction to the overall noise level. Daily Laoq Noise levels and durations at the nearest
noise sensitive residences are summarised in Table 8 below. Distances have been
calculated from the centre of the site to the nearest residences in Marchwiel.

Philip Dunbavin Acoustics Lid. Tel. {01925) 759380 Fax. (01925) 759320
Email richardcookscon@pdaltd.com



RDC/NC/B510 -15. 7™ December 2009

Table B — Construction phase daytime noise level

Construction phase Sound pressure level at Planned duration {wks]
nearest noise sensitive
receiver L., [dB]
1 56 4
2 58 8
3 58 8
4 57 12
5 50 24
6 46 12
7 56 8
8 51 6

According to BS 5228 significant impacts due to noise are likely where the construction
noise fevel exceeds the pre-existing ambient noise level by 10 dB or more. As the
minimum measured ambient Lae, prior to construction was 43 dB, this suggests that
significant noise impacts are likely at levels greater than 53 dB. As such construction
phases 1,2,3,4 and 7 are likely to cause significant impact over a total period of
approximately 40 weeks.

Where significant impact is predicted steps should be taken to reduce noise levels where
possible. Ideally noise levels shouid be as low as possible although noise must be
considered in conjunction with other impacts, so lower noise levels with for example a
much longer duration may not necessarily be regarded as a reduction in impact.

The above predictions are based on unshielded propagation and may be reduced by
careful use of shielding such as positioning of site cabins, hoardings or mounding of spoil
prior to removal. As a rule of thumb partial line-of-sight shielding reduces noise levels by
approximately 5dB whilst full line-of-sight shielding reduces levels by approximately 10
dB. Also reducing the number of each type of plant operating by half will reduce the Laeg
due to that particular plant by 3dB.

The proposed site hours are 7:30am to 6pm during weekdays and possibly Saturday
morning, as such the increased impact due to evening and traditional weekend leisure-
time working will be avoided.

Further to the above the following measures can be used to reduce impacts of
constructicn noise:

® The contraciors should develop and maintain positive relations with local residences and
building owners to inform of site progress and to forewarn of periods of unusually high
noise levels and the likely duration.

¢ The use of well maintained equipment at all times.

¢ The use of low noise equipment wherever possible.

e Stationary plant equipment could use acoustic enclosures or be located some distance
away from the residential locations wherever possible.
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For the construction phases causing significant noise impact the following items are the
dominant noise sources and noise reduction strategies should be targeted at treating
these items to obtain maximum effect. The assumed sound power of each of these items
is shown in the calculation sheets for each phase in the appendix to this report. Where
possible plant with a lower sound power rating should be utilised, or the strategies
outlined above should be employed to reduce the impact at nearby sensitive receivers
where possible.

Phase 1;
The 25t all terrain dumpers, bulldozers and woodchippers.

Phase 2;
The 25t all terrain dumpers, bulldozers, vibrating compaction rollers and 35t excavators.

Phase 3;
The hydraulic pecker, pre-cast concrete piling, vibrating compaction rollers, 25t dumpers
and 35t Excavators.

Phase 4;
The 25t dumpers, vibrating compaction rollers and 35t excavators.

Phase 7,
The 25t dumpers and vibrating compaction rollers.

Note that part of construction phase 2 is described as 'Upgrade to Cefn Road at site
entrance'. The particular operations at the site entrance have not been determined at this
time. Particular care must be taken with these operations as the nearest residences in
this case are much closer than those for the main site with houses approximately 80m
from the current site entrance and these are likely to be subjected to considerably higher
noise levels for than predicted for the duration of work at the site entrance. Good
relations and maximum attention to reduction of noise impact at these locations will be
required for this phase of the development. Possible temporary re-location of the site
entrance further away from the noise sensitive properties could also be considered.

Philip Dunbavin Acoustics Ltd. Tel. (01925) 759380 Fax. {01925) 759320
Email richardcookson@pdaltd.com
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10.0

11.0

VIBRATION

The only significant vibration sources at the distances considered to the nearest
residences are likely to be due to piling operations. The type of piling required for the site
has not yet been determined and vibration levels are also dependent on the local geology
and soil type. It is recommended that vibration measurements for the piling rig selected
on a similar soil type are obtained prior to commencing piling operations and the likely
vibration levels at nearby sensitive properties are estimated. it is however unlikely that
very high vibration fevels at the nearest residences will be experienced due to the
relatively large distance (around 280m) from the nearest properties to the edge of the
site.

DISCUSSION

Assessment of the operational noise of the plant in accordance with BS4142 shows that
the daytime noise level is 1 dB below the background noise level and as such is 6 dB
below the ‘marginal significance’ criterion of BS4142. For the night-time assessment the
rating level is 5dB above the background level and is therefore at the level of ‘marginal
significance’. It should be considered however, that these levels are below the noise
levels at which BS4142 is intended for use and the criteria specified may not be
appropriate at these levels. Considering the predicted night-time specific noise due to the
source of 30 dB, and an assumed attenuation of 10dB due to an open window, this would
result in an internal level of 20dB in bedrooms which is 10 dB below the ‘good’ criterion
for sleeping conditions given in BS8233 and suggests that sleep disturbance would not
be likely at these levels. in addition it is likely that the true rating level will be somewhat
below that calculated due to atmospheric attenuation which has been neglected from the
calculations due to a lack of frequency data for the noise sources.

It is also worthy of note that the background noise levels at the noise sensitive properties
considered may increase somewhat prior to the development proposed, due to the
construction of the proposed Wrexham Industrial Estate Southern Access Road. The rear
boundaries of the noise sensitive residences considered are within 1km of the proposed
road scheme, with a direct line-of-sight propagation path, and any increase in background
noise levels due to the road will result in further masking of noise produced by the
proposed treatment works development.

In order to achieve further reduction of the rating level at night remedial treatments would
be required for number of the plant on-site. Calculations show that to achieve a night-time
rating level equal to the pre-existing background would require a 10dB reduction of the
noise levels from areas 6 and 8 and a 5dB reduction of noise levels from areas 2 and 4.
These reductions could be achieved by one of the following methods, listed in order of
preference;

a) Source plant with a lower sound power. By using ‘Best Available
Technology', and fitting manufacturers ‘hush kits’ to plant where available to
achieve the required reduction at source,

b) Enclose noisy plant with an enclosure with an insertion loss equal to the
required additional attenuation. Frequency data for the plant enclosed would
be required te specify the design and PDA can advise on suitable design if
required. Note that any vents or openings would also require acoustic
treatments.

Philip Dunbavin Acoustics Lid. Tel. {01925) 759380 Fax. (C1925) 759320
Email richardcookson@pdaltd.com
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c) An imperforate barrier of minimum mass 10kg/m® which is positioned such
that there is no line-of-sight propagation between the sources and the noise
sensitive residences is likely to give a reduction of the order of 10dB.
However, careful consideration needs to be given to reflected paths to
ensure that the screening due to the barrier is not compromised and the
actual reduction achieved is dependent on the frequency spectrum of the
source.

The above assessments have assumed that there are no significant sources associated
with the new development other than those specified in Table 5. n particular care should
be taken to ensure that vibration or noise from plant is not transmitted to pipework or
ductwork from which it is then radiated as a secondary noise source. PDA can advise on
suitable attenuation measures if required when further details of the likely noise
spectrum of the various sources is available. A further assumption is that the noise will
be dominated by the plant located outdcors. In order for this assumption to be valid it
should be ensured that noise break-out from any new buildings is limited to 75dB Ly for
each building. PDA can advise on suitabie attenuation measures if required.

For the construction phase of the development although significant impact is predicted
for a large proportion of the construction phase, no noise reduction strategies or
shielding allowances have been applied and the 'significant impact’ level is only
exceeded by a maximum of 5dB. Hence, utilising the noise reduction methods suggested
in Section @ and by maintaining good communications and community relations it is likely
that the construction can be achieved without significant adverse impact to the
surrounding residences.

12.0 CONCLUSION

At the request of Imtech Process a noise impact assessment has been conducted in the
surrounding area of the proposed development at the Five Fords siudge treatment works
near Marchwiel. An ambient noise survey has been performed to assess the background
noise levels at the nearest residential location. The likely industrial noise from the
proposed new processes has been modelled and the specific noise due to the activity
has been predicted at the boundary of the nearest noise-sensitive residences. All
measurements and assessmenfs have been conducted in accordance with the
requirements contained within BS4142:1997 — 'Method for rating industrial noise affecting
mixed residential and industrial areas'. Propagation of noise from the proposed
development to the residences has been predicted using the methods of ISO 9613-
2:1996 “Acoustics — Attenuation of sound during propagation outdears — Part 2: General
method of calculation”.

Our assessment in accordance with BS4142 indicates that noise levels due to the new
development will be below the level of marginal significance in the daytime and at the
level of marginal significance at night, however, the night-time levels are less than the
levels specified in the scope of BS4142 for its use. Comparison with indoor living
conditions criteria of BS8233 and World Health Organisation guidelines suggests that
night-time noise levels in bedrooms will be 10 dB below the specified maximum levels for
good sleeping conditions.

Treatment options have been discussed should it be required to reduce the night-time
rating level to the background level of 25dB. It is not likely that reduction below the 25dB
level would result in any perceivable benefit to noise levels in residents’ bedrooms.

Philip Dunbavin Acoustics Ltd. Tel. (01925) 759380 Fax. {01925) 759320
Email richardcookson@pdaitd.com
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Daytime ambient noise survey. Marchwigl

Time
Location 1 10:00:00
10:05:00
10:10:00
10:15:00
10:20:00

tocation 2 10:25:00
10:30:C0
10:35:00
10:40:00
10:45:00
10:50:00
10:55:00
11:00.00
11:05:00

Location t $1:10:00
11:15:00
11:20:00
11:25:00
11:30:00
11:35:00

l.ocation 2 11:40:G0
11:45:00
11:50:00
11:55:00
12:00:00
12:05:00

Location 1 12:10:00
12:15:00
12:20:00
12:25:00
12:30:00
12:35.00

Location 2 12:40:00
12:45:00
12:50:00
12:55:00
13:00:00
13:05:00

Location 1 13:10:00
13:15:00
13:20:00
13:25:00
13:30:00
13:35:00

Location 1 14:00:00
14:15:00
14:30:00
14:45:00

Location 1 Avg Laeq

Location 2 Avg Lag

LAeq

45.9

42
455
46.7
49.1

43.8
41.1
42.7
43.5
41.8
4.3
41.6
39.8
44.4

413

46.2
47
48

43.4

LASO

36

36

34

35

42

45 Min Lagg

43 Min Lago

33 Max Lagg

34 Max Lagg

42

36



Nighttime ambient naise survey

00:55
01:00
01:05
01:10
01:15
01:20
01:25
01:30
01:35
01:40
01:45
01:50
01:55
02:00
02:05
02:10
02:15
02:30
02:45
03:00
03:.05
03:10
03:15
03:20
03:25
03:30
03:35
03:40
03:45
03:50

AVg LAeq

37.1
35.9
37.1
34.6
36.1
33.8
33.3
33.5
37.0
32.8
315
33.8
33.5
40.7
315
32.3
375
39.9
28.9
27.7
32.9
36.2
36.6
34.1
36.3
32.5
36.2
37.3
34.3
36.2

36

Min LAQO
Max Lago

33.0
32.0
33.0
32.0
33.0
32.0
32.0
32.0
32.0
32.0
30.0
20.0
28.0
30.0
30.0
29.0
29.0
28.0
25.0
26.0
26.0
27.0
28.0
28.0
28.0
28.0
31.0
30.0
30.0
31.0

25.0
33.0



Sunday ambient noise survey

LAeq
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45
13:00
AVg LAeq
Minfmum Lagg

Maximum Lagp

46
43.4
43.5
45.7

47
46.7
43.7
44.2
44.3

46
49.9
44.3
49.7

46

LAQ0

M.7
40.7
40.2
41.1
41.9
40.9
41.2
414
41.7
.7
41.9
40.9
42.5

40
43



Propagation calculations



Distances for plant areas to reciever

Region

WE e AN -

Distance
380
35
380
350
320
380
330

Sources atarea i

Tanker ofieading
Pump mber

Odour duciwork
Total

Ground attenuation
Grand totat

Area 2

Pump mier
Thickener feed pumps
Thickeners

Qaour ductwirk

Total

Ground attenuation
Grand total

Area 4

Digester feed pumps
Pump mber pump
Recirculation pump
Pump mber pump
Recirculation pump
Thickener mber pump
Heat exchanger recirculation pumps
Odour ductwork

Total

Ground attenuation
Grand total

Area s

Gas holder blowers

Pressure relief system gas hotder
Wasle gas deslructor

Total

Ground atlenuation

Grand total

Area §

CHP units / deisel generator
CHP Water circulalion pumps.
Boiler

Boiler waler circulation pumps
Exraust flue

Total

Ground attenuation

Grand fotal

Area B

Digesled Sludge Moer Pump
Polymer offloading

Digested Sludge Transfer pump
Tatal

Ground attenuation

Grand total

Area 13

Odour conirat fang
Odour ductwark
Total

Ground attenuation
Grand tetal

Lp1im

Eff area

a0 0

56 1382301

75
&0
50 84
55 2626371

0

0
75

75

0
55 3593982

7%

75

&0
65

7%
75

75

75

75
55 2073451

Outy

0.958333
0.333333
1

0.333333
3

3
1

2
0.6866667

1
0656667

1
0.333333
1
1

1
1.00E-06
1.00€-06

2
2
1.00E-06
1.00E-06
1

0.333333
1
1

Daytime

Highttime Cay

LwA

8738
782
76.4
885

45
a4.0

752
728
740
79.2
829

45
T84

81.0
a2
780
81.2
780
782
780
806
gga

45
843

830
230
230
830

45
788

858
780
0.0

830
8739

43§

78.2
as.0
830
89.5

45
85.0

430
68.2
834

45
78.7

Night

oo
8.2
6.4
80.4

159

B2
7Z8
M0
752
829

784

810
812
30
a12
780
32
780
806
88.9

p4.4

830
230
230
83.0

4.5
785

854
760
00
00
830
87.9

835

782
00
830
842
45
797

830
66.2
83.9

L¥]
Te7

Area

[ TN U

Tankar delivery duty calculation

No of lankers 48
Offload time (h} 0.1666667
Operating hours 3
Offloading duty 0.9583333

Reciever levels

Altenuatior Daytime  Nig
244
204
247
196
254
25.¢
203
aza

Ground attenualion 1o ISC 9613-2:1996
hm {mean heght) im
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Construction noise calculations
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