Noise Assessment Information

As part of the permit variation request Dairy Partners Limited have completed a noise assessment of
normal operations atthe Newcastle Emlyn Creamery (Grid Ref SN 315 401).

The assessmentwas completed on the 20t May 2018, weather conditions weresunny, and air
movements should be considered calm.

Short duration noise checks (in line with BS 4142:2014), at various locationsaround the plant were
completed, including boundary reviews nearthe closest residential receptors (SN 316 401).

British Standard 4142 "Method for Rating Industrial Noise Affecting Mixed Residentialand Industrial
Areas". The main points of the standard are [in brief] asfollows:

e Make measurements of all noise atthe assessmentlocation, including the "problem" noise,
interms of LAeq - termed the "ambient" noiselevel

e A measurementisthen made of all the noise excluding the "problem" noisein terms of both
LAeqgand LA90; these measurements are termed the "residual" and "background" noise
levelsrespectively.

e the'"residual" LAeqmeasurementisthen subtracted (logarithmically) from the "ambient"
LAeqg measurementto produce the noise level produced by the "problem" noise alone -
termed the "specific" noiselevel [are you following this?]

e Ifthe "problem" noiseistonal [containinganoticeable hiss, whineorhum]orifitis
impulsive [contains bangs clatters, clicks orthumps] orifitisirregularenough to attract
attention [?] acorrection of 5 dBA isadded to the "specific" level to produce the "rating
level" (still withit?).

e The "background" LA90 measurementisthen compared againstthe "rating" level.

e Ifthe "rating" level exceeds the "background" by around 10 dBA or more this "indicates that
complaintsare likely". A difference of around 5 dBA is of marginal significance; ata
difference below 5dBA, the lowerthe value, the less likely that complaints will occur; a
difference of -10 dBA or more is "a positive indication that complaints are unlikely".

Duringthe daytime, measurements of the "problem" noise are averaged overan hour, whereas at
nightthe average is performed overfive minutes. The standard should not be used where BOTH the
background noise and ratinglevel are lowi.e. the background should not be below 30LA90 AND the
rating level should not be below 35dB.

The standard requires that the weather conditions are recorded and are such that the weatherdoes
not cause spurious measurements, e.g. the wind speed at the microphone can sometimes cause a
"fluting" effect across the microphone grid; given that the sound level meter cannot differentiate
(notyet) between noises, it will measure the fluting effect. Windmuffs/windshields are used to
reduce this effect, butdepending on the loudness of the "real" noise, fluting can be important when
the wind speed at the microphoneisas low as 5 m/s.

Process followed

There was no background data available at the time of the noise assessment, keyitemssuchasthe
LNG terminal (Grid Ref. SN 31589 40112) were notin operation, the noise assessmentcould only
capture the noise levels related to normal business activities at the Creamery.



A desktop study based oninformation supplied by the ve ndor of the LNG storage terminal viathe
specification documentrevealed that the only equipment with a potential for noise generation was a
small aircompressorlocated in the control room, this had a noise pressure level whenin fullloading
of 65dB.

The air compressoridentified in the specification (Atlas Copco (Model reference LFX 2.0-10TM 50
230/1/50), isa back-up unit, all air will be supplied from the factory air supply, reducing the
requirement to operate this pump unless the factory airsupplyis lost. The aircompressoris housed
within an acousticcabin, which also doubles as the control room forthe gas terminal.

The most significant noiseemitterinthe LNG process would be the delivery tanker, the refuellingis a
low frequency task likely to be weeklywhen the plantisinfull operation using LNGas the primary
fuel.

The refuelling process takes around 3 hours from start to finishandincludes a period of tank and
pipe cooling (noisegenerator). The tanker pump is a Cryostar CSH 185/4-7.1, the specification
suggests this pump has an 85dB rating.

Using the inverse square law to estimate the sound level pressures based on the information within
the pump specification, we can estimatethat the 85dB rating at 1m from the source, usingthe data
based on a distance of 20 meterstothe nearestresidential receptorthe noiselevel would be 58dB
duringdelivery.

If you measure a sound level I] dB

at distance
d; =1 |m =[3 280839 fi

— = | — then at distance

dy =20 |m =65 61679| i

the inverse square law predicts a sound level

I, = [s8.57sho] dB




Duringa refill of the LNGtank, for use duringthe commissioning process a number of real time noise
readings were taken, the samples were taken overathree minute period with the time weighted
average recorded at each point, focus was paid to the residential receptors located closestto the
terminal position:

RefNo Location Noise levels
1 Bungalow fence line 66.2
2 ETP access gate 65.2
3 20m west of delivery point 69.0
4 25m west of delivery point 67.6
5 40m west of delivery point 66.4
6 20m North of delivery (bungalow 64.1
across road)
7 30m Northas above 67.2
8 30m North East (end of drive 67.4
above)
9 2m from delivery pump 78.5
10 4m from pump 71.1

Significantly the noise emitted from the delivery pump was considerably lower than the 85dB listed
within the specification document, the noise levels recorded were more like 85dB at 2m from the
delivery point.

Noise levels nearthe closestresidential receptors alsoincluded that of the vehicle and traffic
movements, and normal operational noise fromthe plant. Itisrecommended that a full noise study
iscompleted with focus onindividual noises emitted from the plant.



In addition, following the same process of 3 minute reviews (in linewith BS 4142:2014), at various
locations around the plant, including boundary reviews near the closest receptors, ageneral noise
assessment of normal operations has been conducted, the results can be found overthe page:
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38 sample points, were chosen across the site to cover all aspects of normal operations, each point
was monitored for three minsto obtain atime weighted average, at this pointno furtherin depth
investigation of the data has taken place, this was a spot check of the operational noise generated

duringa normal production day.

Data obtained showed levels between 56 - 64dB, with samples closerto the site boundary effected
by trafficonthe busy external road.

Additional focus was placed on the Glycol cooling system (Grid Ref. SN 31586 40149), due to the
acousticbarriers already constructed by Dairy Partners this was notan obvious nuisance noise atthe

boundary.

However, there was adistinct tonal noise identifiable at the boundary fence nearthe closest
receptor (Bungalow), on furtherinvestigation this was found to be generated by the high frequency
pumps attached to the cooling water system on the back end of the cooling towers. After discussion
with Dairy Partners measures to mitigate /control the effects of this noise are being proposed.

Recommendations

Finding

Action

Time scale

Dairy Partners to evaluate the
currenttonal noise being
emitted fromthe cooling
waterpumps

If engineering activities cannot
lowerthe tonalissuei.e.lower
the load on the unitthen
additional measures should be
taken.

Cooling water pumps are high
frequency type, erection of an
acousticbarriershould be
investigated.

Dairy Partners to discuss with
an expertand design asuitable
enclosure toreduce the effect
of the tonal noise.

1 -2 months

Coolingtowersare currently
runningat a higherrating, due
to the warmerweatherthe
towersare undergreater
demand, as such the noise
levels are noticeable

Discuss withthe vendorthe
optionsavailabletothe site,
can the ratingbe dropped, is
there additional measures that
can be taken usingthe Glycol
system.

Discuss the possibility of
upgradingthe systemtoa
newer model, which performs
betterunderthe loadings
expected

4 weeks to discuss options

New actionto be produced
once optionsare known.

Additional monitoring of site
to take place

Additional monitoring required
of the LNG terminal.

Site to have regular noise
reviews (day & Night)

Schedule to be developed
based on 3 monthly frequency.




