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1.0

Executive Summary

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

This report has been prepared for Frankham Consultancy Group Ltd. in support of a planning
application for the installation of external chiller plant as part of an overall scheme of
renovation of the British Museum White Wing.

It is proposed to locate new chiller plant at roof level within a light well, the effect of which will
be site the plant well below the roof-line of the building. The proposed location can be
identified from photographs at sections 3 and 8 as well as from an extract the Design and

Access Statement.

A number of technical terms are referred to both in this summary and in the main report. A
glossary of acoustic terms is to be found at section 10.

The nearest potentially sensitive residential receptor was identified as the rear facade of The
Grange White Hall Hotel (2 -5 Montague Street) located 66 metres from the proposed
installation.

The impact of the proposals have been informed from the results of the baseline survey
undertaken to the rear of 1A Montague Street in 2017 which showed that the local sound
environment is materially influenced by HVAC plant (chillers) which serve the Hirayama Studio.
No new survey data have been obtained for this assessment, it is considered that our 2017
survey can still be considered as being within calibration and that it properly describes the local
sound environment at the nearest residential receptors. For ease of reference details of the

baseline survey are to be found at appendix 1.

The type of proposed external plant is listed below. Noise data have been taken from
manufacturers’ data sheets, extracts of which are to be found at section 7.

Schedule of Proposed External Plant

e  White Wing — Air-Cooled Water- Chiller unit - 1Nr x Airedale DeltaChill model ref
DCC014DX-04ADDO.

By reference to LBC's current local noise standards it is predicted that the proposals will fall
within the green zone. No adverse implications for the local sound environment are indicated

and no specific mitigation measures are required.
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2.0 Objectives of Report

2.1 The objective of this report is:

e To assess the extent to which the proposed plant can comply with LB Camden local noise
standards (with mitigation if required).

3.0 Description of Site

3.1 The site is to be found at approximate grid reference 530144(E): 181763(N). It is further

identified by an extract of the location plan below:

Eoies Speoe odeny

Proposal Site

[38ee]

3.2  The aerial photograph below shows the proposal location in relation to its surroundings. The
nearest residential accommodation was identified as The Grange White Hall Hotel which is

some 20 metres from the proposal location.

Proposal location

Grange
Hntel
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4.0

Assessment Framework & Policy Considerations

4.1

4.2

4.3

4.4

4.5

4.6

Local Plan Requirements

The 2017 Camden Local Plan contains the authority’s planning policies in respect of Noise and
Vibration. They are to be found at section A 4 of the local plan. An extract of policy A 4 is given

below:

Policy A4 Noise and vibration

The Council will seek to ensure that noise and vibration is controlled and
managed.

Development should have regard to Camden’s Noise and Vibration
Thresholds (Appendix 3). We will not grant planning permission for:

a. development likely to generate unacceptable noise and vibration
impacts; or

b.  development sensitive to neoise in locations which experience high levels
of noise, unless appropriate attenuation measures can be provided and
will not harm the continued operation of existing uses.

We will only grant permission for noise generating development, including any
plant and machinery, if it can be operated without causing harm to amenity.
We will also seek to minimise the impact on local amenity from deliveries and
from the demolition and construction phases of development.

Local policies are set within a framework of national guidance provided by the National
Planning Policy Framework (NPPF). At the heart of the NPPF there is now a presumption in
favour of sustainable development. However national planning guidance also advises that to
prevent unacceptable risks from pollution, new development must be appropriate for its

location and the effects of pollution on amenity mitigated to an acceptable level.

The local guidance on noise and vibration specifically draws on advice contained in government
guidance contained in the Noise Policy Statement for England (NPSE).

The NPSE embraces three key concepts:

(i) No Observed Effect Level (NOEL) - This is the level below which no effect can be
detected. In simple terms, below this level, there is no detectable effect on health and
quality of life due to the noise.

(ii) Lowest Observed Adverse Effect Level (LOAEL) - This is the level above which
adverse effects on health and quality of life can be detected.

(iii) Significant Observed Adverse Effect Level (SOAEL) - This is the level above which
significant adverse effects on health and quality of life occur.

Extracts from the local plan (below) sets out LB Camden’s requirements for noise fixed plant.

These reference the NPSE concepts outlined above.
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Local Plan Adoption Version | Appendices 31

Appendix 3: Noise thresholds

The significance of noise impact varies dependent on the different noise
sources, receptors and times of operation presented for consideration within a
planning application. Therefore, Camden’s thresholds for noise and vibration
evaluate noise impact in terms of various ‘effect levels’ described in the National
Planning Policy Framework and Planning Practice Guidance:

« NOEL - No Observed Effect Level

« LOAEL — Lowest Observed Adverse Effect Level

« SOAEL - Significant Observed Adverse Effect Level

Three basic design criteria have been set for proposed developments, these
being aimed at guiding applicants as to the degree of detailed consideration
needed to be given to noise in any planning application. The design criteria
outlined below are defined in the corresponding noise tables. The values will
vary depending on the context, type of noise and sensitivity of the receptor:

« Green — where noise is considered to be at an acceptable level.

+ Amber — where noise is observed to have an adverse effect level, but which
may be considered acceptable when assessed in the context of other merits
of the development.

« Red — where noise is observed to have a significant adverse effect.

Local Plan Adoption Version | Appendices 313

Table C: Noise levels applicable to proposed industrial and commercial
developments (including plant and machinery)

Existing

Noise LOAEL to

sensitive Assessment Design LOAEL SOAEL SOAL

receptor Location Period  (Green) (Amber) (Red)

Dwellings** Gardenused Day ‘Rating level’ ‘Rating level’ ‘Rating level’
for main 10dB* below between 9dB  greater than
amenity (free background below and 5dB above
field) and 5dB above background
Outside living background
or dining or
bedroom
window
(facade)

Dwellings** Outside Night ‘Rating level’ ‘Rating level’ ‘Rating level’
bedroom 10dB* below between 9dB greater than
window background below and 5dB above
(fagade) and no events  5dB above background

exceeding background or  and/or events
57dBLAmax noise events exceeding
between 57dB  88dBLaAmax
and 88dB
LAmax

*10dB should be increased to 15dB if the noise contains audible tonal elements.
(day and night). However, if it can be demonstrated that there is no significant
difference in the character of the residual background noise and the specific
noise from the proposed development then this reduction may not be required.
In addition, a frequency analysis (to include, the use of Noise Rating (NR)
curves or other criteria curves) for the assessment of tonal or low frequency
noise may be required.

**levels given are for dwellings, however, levels are use specific and different
levels will apply dependent on the use of the premises.

The periods in Table C correspond to 0700 hours to 2300 hours for the day
and 2300 hours to 0700 hours for the night. The Council will take into account
the likely times of occupation for types of development and will be amended
according to the times of operation of the establishment under consideration.

There are certain smaller pieces of equipment on commercial premises, such
as extract ventilation, air conditioning units and condensers, where achievement
of the rating levels (ordinarily determined by a BS:4142 assessment) may not
afford the necessary protection. In these cases, the Council will generally also
require a NR curve specification of NR35 or below, dependant on the room

(based upon measured or predicted Leq,5mins noise levels in octave bands) 1
metre from the fagade of affected premises, where the noise sensitive premise
is located in a quiet background area.
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4.7

5.0

Commercial Noise Sources. Appendix 3 is relevant to the proposals. It advises:

A relevant standard or guidance document should be referenced when determining values for LOAEL and
SOAEL for non-anonymous noise. Where appropriate and within the scope of the document it is expected
that British Standard 4142:2014 'Methods for rating and assessing industrial and commercial sound” (BS
4142) will be used. For such cases a ‘Rating Level’ of 10 dB below background (15dB if tonal components
are present) should be considered as the design criterfon).

Calculations - BS 4142:2014 Assessment

5.1

5.2

5.3

5.4

5.5

Reference to the local plan policies identified above indicate that the local planning authority
require the proposed plant to be assessed against a procedure described in BS 4142:2014. The
BS describes a method for rating and assessing:

e  Sound from industrial and manufacturing processes;

e  Sound from fixed installations which comprise mechanical and electrical plant and equipment;

. Sound from the loading and unloading of goods and materials at industrial and/or commercial
premises; and

e  Sound from mobile plant and vehicles that is an intrinsic part of the overall sound emanating
from premises or processes, such as that from forklift trucks, or that from train or ship
movements on or around an industrial and/or commercial site.

If appropriate, the specific sound level of the source (LAeq,T) is corrected, by the application
of one or more corrections for acoustic features such as tonal qualities and/or distinct
impulses, to give a 'rating' level (LAr,Tr).The Standard effectively compares and rates the
difference between the rating level of the specific sound and the typical background sound
level (LA90,T) in the absence of the specific sound.

The BS advises that the time interval ('T') of the background sound measurement should be
sufficient to obtain a representative or typical value of the background sound level at the

time(s) the source in question operates or is proposed to operate in the future.
Comparing the rating level with the background sound level, BS 4142 states:
e  Typically, the greater this difference, the greater the magnitude of impact.

e A difference of around +5 dB is likely to be an indication of an adverse impact, depending on
the context.

e A difference of around +10 dB or more is likely to be an indication of a significant adverse
impact, depending on the context.

e  The lower the rating level is relative to the measured background sound level, the less likely it is
that the specific sound source will have an adverse impact or a significant adverse impact.

e  Where the rating level does not exceed the background sound level, this is an indication of the
specific sound source having a low impact, depending on the context.

This assessment considers the effects of the proposed unit operating at full power. In practice
during the evening and night periods overall sound emission levels will reduce by software

control.
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5.6 The starting point for the calculation process is to identify the baseline background (Lagg)

levels in the area. Table 1 below summarises the survey data in respect of the night and
daytime periods now required by Appendix 3 of the LBC Local Plan.

Time Measured Laeq Measured Laso
16/8 hr 16/8 hr
07:00 — 23:00 hrs 55 50
23:00 — 07:00 hrs 50 49
Table 1

5.7 Having established the baseline background noise environment it is possible to calculate the
noise impact at specified distances from the proposed installation and compare these levels
with the baseline L, . This process is set out in the following table (Table 2).

Receptor Design Criteria & Calculations (Night)

15t Floor rear bedroom & G/F conservatory windows | Night Time Background Levels = 49.0dBLaso(shr)
Rear of The Grange White Hall Hotel
Design Target for plant = 39dBLAeq(T)
Proposed Plant (From Manufacturers’ data)
1 Nr. DeltaChil DCC014DX-04ADDO
Sound Power Level = 82dBLw(A)
Distance to Receptor = 66.0 metres.
Surface Directivity Factor Q = 4

Sound Pressure Level = 40.6dB

Less shielding effect of building envelope 10dB(A)**

Sound Pressure Level therefore at receptor = 30.6dB(A)
BS 4142:2014 Assessment - Night Time

Measured Ambient = 50 dB(A)

Residual Sound (Measured) = 50 dB(A)

Acoustic feature correction = 0dB(A)

Notes:
Rating Level = 30.6 dBLaeqtr

* Attenuation for a point source given by formula Attn = 20*log

di/d2 Background Sound Level (LA90) = 49dB(A)

** Reference see: BS 5228:2009 Part 1 Ref: F.2.2.2.1 Excess of Rating over Background = minus 18.4dB
Calculation for Sound Pressure Level = Lw - 20¥LOG10 (distance) - Result — The proposals comply with LBC noise thresholds
11+6
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Receptor Design Criteria & Calculations (Day)

15t Floor rear bedroom & G/F conservatory windows
Rear of The Grange White Hall Hotel Day Time Background Levels = 50.0dBLagoshr)

Design Target for plant = 39dBLAeq(T)

Proposed Plant (From Manufacturers’ data)

1 Nr. DeltaChil DCC014DX-04ADDO
Sound Power Level = 82dBLw(A)
Distance to Receptor = 66.0 metres.
Surface Directivity Factor Q = 4
Sound Pressure Level = 40.6dB

Less shielding effect of building envelope 10dB(A)**

Sound Pressure Level = 30.6dB(A)
BS 4142:2014 Assessment - Night Time
Measured Ambient = 55 dB(A)
Residual Sound (Measured) = 55 dB(A)
Acoustic feature correction = 0dB(A)
Rating Level = 30.6 dBLaeqrr
Background Sound Level (LA90) = 50dB(A)
Excess of Rating over Background = minus 19.4dB

Note:

. . . Result — The proposals comply with LBC noise thresholds
* Attenuation for a point source given by formula Attn = 20*log

di/d2

** Reference see: BS 5228:2009 Part 1 Ref: F.2.2.2.1

6.0 Conclusions

6.1 A baseline assessment of the local sound environment has been carried out.

6.2  The proposed plant are predicted to meet the LPA requirements contained in the LB Camden

Local Plan (July 2017) without mitigation measures.
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7.0 Manufacturer’s Sound Data

pr—

APPLED THIEMAL INND VAT G

DeltaChill Air Cooled
& Free Cool Chiller

100-510kW
R410A

Technical Manual

Technical Data DCCO110X-04ACCO, DCCO1IDXV4ACDO, DCCO14DX-D4ADDO

{Nows: | Units :DCCO11DX-04ACCO DOCO 3DX-04ACD0; DOCO14DX-04ADD0

1238/618 | 1371/628 1481/738
287/136 ©  298/136 290/167
4647454 ¢ 461/ 482 450/ 441

Wl4INs 1 140 1723/080
152179 £ 17erra 08/107
942/9000 800/938 &§30/806

142/ 860

830/622
Sound Power Lovel LWA a1 82 82
Air fiow rate i LUK 55348 : 55348 55348
Ot made P, TRW 0.098 i 0.088 00se
Thermaostat-of mode P, L 0.535 0.5% 0515
Sundby Mode P i o 0.126 0.128 ; 0.128
Crankcass beatnr mose P, i DRW G 0.045 i 0.045 : 0.045

(1) Noming! condtions o3 staled in EV 2016/2281 Tobe 22

{2) Nominal conditions 8 stated in EU 2018/2261 Tadle 21

(3) Performancs dats (Nett) is supplod in acoordance with EN14511-1:2013,

(4) Parformancs dets (Gross) is supphod excluting abstrbed pump power &3 per EN14511.1:2013,
(5) AJ perfoemance Cata Dased Lpon S1ANGANT wilersde CONGgUasOn.
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Chillers

DeltaChill 100-450kW

CB{A) is the overall sound level,

Technical Data
Sound Data - DCC

maeasured on the A scale.
Bused on stendarnd unil. for unts Mied with oplana! pump packages ploase contact Arecale

All S0Und Gaza mmpasad B Nominal condtions: Water inleut 127°C at 35°C nmblent.

DoltaChull 100 - 450%W 7022932 V1.17.0_11_2018

82
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8.0 Photographs

View from White Wing Roof — Looking south (plant location centre shot behind wall

Aerial View of White Wing Roof — Looking south (plant location centre shot behind wall)

11
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9.0 Design Scheme Extract

NEW MECHANICAL PLANT ON THE ROOF - LEVELS 01, 02, 03 & 04

During the works to construct the Crawford staircase and lift a new services riser was
constructed with an area identified to house a new air-cooled chiller unit. London Borough of
Camden planning 2016/3083/P and listed building reference 2016/4254/L dated 19" October
2016. The infill walling to the service riser was built to a sufficient height to mask the chiller
unit. This riser runs from the Level 01 plant room to the roof as illustrated below. The work
will involve lifting a new air-cooled chiller into this space. The structure was designed to
receive the unit which will sit on a proprietary support system. The equipment chosen by the
Museum will be specified not to exceed the pre-existing background noise levels. A recent
background noise survey is included with this application.

Q=X L 2 LEVELOT 5253 m
45400 | / v

/ s,
A 4 ¢ sy,
/ —

HEAD OF RISER WITH
CHILLER S TEMPORARY COVER

Ny =\
=l oM NEW CPONNG FORPFES
: e WAKE G020 TO THE RAN SCREEN
| 'I
1 I

®

Figure 5- section through White Wing lightwell showing mechanical plant location

HOK 90 Whitfield Street | London W1T 4EZ United Kingdom  t +44 (0)20 7636 2006

hok.com
HOK International Ltd Registered in England No. 3115072
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10.0

Glossary of Acoustic Terms

Sound is measured in decibels (dB). To establish a reference framework it is useful to consider two noise
levels which are at the extreme ends of the range to be considered. At the low end, 35 to 40 dB (A) is the
normal noise level in a quiet living room, 35 dB (A) is the noise level given as a target for suburban bedrooms
by the Wilson Report; a government report on noise published in 1963. At the high end is the noise level
experienced at the pavement edge of a busy city centre street, a level of 75 to 80 dB (A).

The sensitivity of the human ear varies with pitch or frequency. The designation “"A” used in this assessment
simply means that the noise level was measured using a meter which is able electronically to respond very
closely to the performance of the human ear.

Decibels are measured using a logarithmic scale, and therefore two numerically equal values cannot be added
together arithmetically. Two equal noise levels occurring together form a new level which is 3 dB (A) higher
than either alone. Thus two identical vehicles each producing 65 dB (A) outside someone’s window will
produce, not 130 dB (A), but 68 dB (A) if both engines are running together at the same distance from the
microphone.

If one sound source is 10 dB (A) below an adjacent louder source, then the combined effect will be virtually no
different to the louder one alone.

Experiments have shown that most people will indicate that a sound has become twice as loud, when on a
measuring meter it has risen by about 10 dB (A). Also it is generally accepted that a difference in 3 dB
(doubling in energy terms) is the smallest incremental step that can be distinguished by the average human
ear.

Some additional acoustic terms are also referred to in this report. These are:

LA10: is the noise level just exceeded for 10% of the measurement period, and calculated by statistical
analysis.

LA90. This is the sound level exceeded for 90% of a time interval T. La90 and it is termed background
sound or noise level. It is effectively a measure of the minimum noise level which is experienced in the
absence of specific noisy events such as brake squeal or engine backfire.

La eq(m) is the equivalent continuous sound level over a time T, which can be described as the “energy -
average” noise level.

La max is the highest noise level recorded by the measuring meter during a single event e.g. overlying
aircraft. In this assessment the meter was set to “fast” response.

Ambient Sound - This is the all encompassing sound at a given location at a within a specified time
frame and comprises the sound from all near and distant sources.

Noise - Noise was defined in the Wilson Report on 1964 as “unwanted sound’. Noise excluded vibration,
except where indicated otherwise.

13
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Appendix 1 - Baseline Survey

Al.1l

Al.2

Al.3

A single survey position was established at ground floor level in the rear garden of the subject
building (1A Montague Street). The survey equipment and survey location can be seen in the
photograph below:

Survey Position

Grange White
Hall Hotel

View of Survey Position (Looking north

A Svantek 959 precision grade sound level meter was used to objectively measure the local
sound environment from around 11:30 hrs on 20™ April 2017 to 12:30hrs on 22™ April 2017.
The meter was mounted on a tripod at a height approximately 1.5m above ground level.

The memory features of the meter were used to automatically capture and store sound energy
data every 10 minutes. The meter (Serial number 11229) was calibrated on site prior to the
commencement of the survey to 104dB using a Castle Associates acoustic calibrator (serial
number 0500301). A calibration check was also performed at the end of the survey period. No
drift in calibration was observed. The weather was fine and dry throughout the survey with a
light south westerly breeze (less than 5m/s).

Ariel View of Survey Position & Proposal Location

14
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Al.4 Survey Results

Al.5 The following graph, compiled from the raw survey data shows the time / sound level history
recorded at the survey point.

1/1A Montague Street - B line S d Data

a0

80

70

-
<

%- = Ch1(SLM) P1 (A, Fast) MAX [dB]

g 60 . | Ch1 (SLM) P1 (A, Lin} LEQ [dB]

3 Ch1 (SLM) P1 (A Lin} LEQ LN (8] L90
F]

5O

40

Al.6  The above graph confirms a subjective assessment that the sound environment in the rear
garden of No.1 / 1A Montague Street is materially impacted by the existing Hirayama Studio
plant which operates 24/7. The following graph provides a frequency analysis comparison
between the measured ambient sound and the proposed plant. It can be seen from the
following graphs that the proposed plant will exhibit a very similar tonal signature to that
already existing. This is relevant to the BS 4142: 2014 assessment which advises that where
new tonal components are to be introduced by a new noise source it may be appropriate to
apply up to a 15dB penalty to account for potentially annoying tonal components. In this case
it is considered that no tonal penalty is justified.

1/ 1a Montague Street

50 -\
40 v —e— PURY EP450
~— Ambient

Sound Level dB

83 126 2680 500 1000 2000 4000 2000
Fraquancy Hz
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Al.7

Al.8

Discussion of the Survey Results

The local sound environment is materially impacted by day and night from the adjoining chiller
plant. Reference to the above graph shows there is very little diurnal variation in either the

ambient (Laeq) Or background (Lago) noise levels.
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