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1. Introduction

1.1 Overview

AVAL Consulting Group Limited has been commissioned to carry out a Noise Impact
Assessment for the proposed development at Church Lane, Moston, Manchester, M9 4HW.
The proposal is for the construction of a 28-unit residential apartment complex with an amenity
area for recreational purposes, on currently disused land; alteration to external elevations,
involving installation of windows and door-to-side elevation; parking, cycle and refuse storage.

Detailed site drawings are presented in Appendix B.

1.2 Objective

The planning process requires evidence from a noise impact assessment that mitigation
measures can ensure that noise will remain within acceptable levels on the premises.
BS:8233 guidance suggests that prior to developing a scheme, details of the measures should
be considered so that internal sound levels within all habitable rooms do not exceed 35 dB(A)
Laeq,16hours (07:00- 23:00); and internal sound levels within all bedrooms that do not exceed 30
dB(A) Laeqg, shours (23:00-07:00).

The purpose of the noise impact assessment is to ensure that the proposed scheme and its
usage are suitable for habitation in relation to the prevailing noise in the surrounding area’s
environment. If needed, mitigation measures to accompany the planning application will be
provided.

1.3 Site Location

Figures 1.1 and 1.2 below highlight the site location. The site for the proposed construction of
a residential apartment complex is located on Church Lane between Thorntree Close and
Glenwood Drive. The surrounding area is predominantly residential dwellings, with a nursery
and non-residential storage in the vicinity.

The closest and most predominant sources of noise are considered to be from:
®=  The Nursery
®= The non-residential storage/ commercial building

= Traffic on Church Lane

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 3
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Figure 1.1: Site location (image source: Google Maps)
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2. Relevant Noise Standards

This section summarises all legislation, policy, statutory and non-statutory guidelines relevant
to the proposed development. Furthermore, the latest regional and local planning policy
guidance specifically applicable to the proposed development has been reviewed.

New residential developments are typically assessed in accordance with BS8233:2014 which
incorporates world Health Organisation (WHO) Guidelines.

2.1 The ‘National Planning Policy Framework (NPPF)

The updated 2021 version of the ‘National Planning Policy Framework (NPPF)'! contains
information and general guidance to Local Authorities in relation to considering and taking into
account noise. The National Planning Policy Framework (NPPF) guidance reinforces that
noise should be taken into account considering planning policies and decisions. Some of the
guidance contained within the ‘National Planning Policy Framework (NPPF) includes the
following:

= Paragraph 174e: “...preventing new and existing development from contributing to,
being put at unacceptable risk from, or being adversely affected by, unacceptable
levels of sail, air, water or noise pollution or land instability...”

= Paragraph 185a,b: “Planning policies and decisions should also ensure that new
development is appropriate for its location taking into account the likely effects
(including cumulative effects) of pollution on health, living conditions and the natural
environment, as well as the potential sensitivity of the site or the wider area to impacts
that could arise from the development. In doing so they should:

(a) mitigate and reduce to a minimum potential adverse impacts resulting from noise
from new development — and avoid noise giving rise to significant adverse impacts
on health and the quality of life...

(b) identify and protect tranquil areas which have remained relatively undisturbed by
noise and are prized for their recreational and amenity value for this reason;...”

= Paragraph 187: Planning policies and decisions should ensure that new development
can be integrated effectively with existing businesses and community facilities (such
as places of worship, pubs, music venues, and sports clubs). Existing businesses and
facilities should not have unreasonable restrictions placed on them as a result of
development permitted after they were established. Where the operation of an
existing business or community facility could have a significant adverse effect on new
development (including changes of use) in its vicinity, the applicant (or ‘agent of
change’) should be required to provide suitable mitigation before the development
has been completed.

In conjunction with the ‘National Planning Policy Framework (NPPF)’, ‘The Noise Policy
Statement for England (NPSE)’2, dated March 2010, states the following regarding a long-
term vision of government noise policy:

! The National Planning Policy Framework (2021) https://www.gov.uk/guidance/national-planning-policy-framework
2 Noise Policy Statement for England (NSPE) https://www.gov.uk/government/publications/noise-policy-statement-for-england

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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“Noise Policy Statement for England Aims:
The first aim of the NPSE:

Avoid significant adverse impacts on health and quality of life from environmental, neighbour,
and neighbourhood noise within the context of Government policy on sustainable
development.

The second aim of the NPSE:

Mitigate and minimise adverse impacts on health and quality of life from environmental,
neighbour, and neighbourhood noise within the context of Government policy on sustainable
development.

The third aim of the NPSE:

Where possible, contribute to the improvement of health and quality of life through the
effective management and control of environmental, neighbour, and neighbourhood noise
within the context of Government policy on sustainable development.”

In terms of the NPSE, the impact of noise can be categorised by the following terms:
®= NOEL — No Observed Effect Level — The level where no effect can be detected

= LOAEL - Lowest Observed Adverse Effect Level — The level where adverse effects on
health and quality of life can be detected

= SOAEL - Significant Observed Adverse Effect Level — The level where significant
adverse effects on health and quality of life may occur.

The NPSE further states that:

“It is not possible to have a single objective noise-based measure that defines SOAEL that is
applicable to all sources of noise in all situations. Consequently, the SOAEL is likely to be
different for different noise sources, for different receptors, and at different times.”

No specific guidance is detailed or given in the ‘National Planning Policy Framework (NPPFY)’,
or ‘The Noise Policy Statement for England (NPSE) in terms of acceptable acoustic
criteria/noise criteria in order to achieve the ‘NOEL, LOAEL or SOAEL’. Therefore, it is
considered necessary to refer to alternate national guidance, preferably standardised or
regulated such as an appropriate British Standard (BS), or in the absence of this, alternate
World Health Organisation (WHQ) guidelines, etc.

2.2 WHO ‘Guidelines for Community Noise’

Where noise is assessed against the ‘Absolute Level’, then this can be split into separate
daytime and night-time legislation. The WHO ‘Guidelines for Community Noise’ state in 4.2.7
“Annoyance Responses” that:

“During the daytime, few people are seriously annoyed by activities with Laeq levels below 55
dB; or moderately annoyed with Laeq levels below 50dB. Sound pressure levels during the
evening and night should be 5-70 dB lower than during the day....”

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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Noise Impact Assessment

Land at Church Lane, Moston, Manchester, M9 4HW Aval Eonsul‘hng GFOUD
HAD & Co Property Consultants Ltd

The guidance goes on to provide a daytime? internal acoustic criteria relative to critical health

effect(s) that of 35 dB Laeq,16 hour, and a night-time* level of 30 dB Laeg,8 hour/ 45 dB Larmax linked

with dwelling indoors. Therefore, assuming a maximum external noise level of 50 dB Laeqt

during the daytime, (considering a 15 dB reduction in noise via a partially open window) an

internal noise level of 35 dB Laeq,t should be achieved.

During the night-time periods, a further publication; WHO Night Noise Guidelines For Europe’
published in 2009 states that:

“Below the level of 30 dB Lnignouside, NO effects on sleep are observed except for a slight
increase in the frequency of body movements during sleep due to night noise. There is no
sufficient evidence that the biological effects observed at the level below 40 dB Luightoutside are
harmful to health. However, adverse health effects are observed at the level above 40 dB
Lnight.outside, SUCh as self-reported sleep disturbance, environmental insomnia, and increased
use of somnifacient drugs and sedatives. Therefore, 40 dB Luightouside iS €quivalent to the
LOAEL for night noise..... The LOAEL of night noise, 40 dB Luigntouside, AN be considered a
health-based limit value of the night noise guidelines (NNG) necessary to protect the public,
including most of the vulnerable groups such as children, the chronically ill and the elderly,
from the adverse health effects of night noise.”

Therefore, where absolute levels need to be referenced, a maximum daytime noise limit of 50
dB Laegtcan be considered, with the LOAEL for night of 40 dB Lnigntoutsice being considered.

2.3 IEMA (Institute of Environmental Management & Assessment)

IEMA also defines the sensitivity of receptors according to the table below

Very Substantial Greater than 10 dB Laeq change in sound level perceived at a receptor of great sensitivity to noise

Greater than 5 dB Laeq change in sound level at a noise-sensitive receptor, or a 5 to 9.9 dB Laeq

Substantial - s ]
ubstantia change in sound level at a receptor of great sensitivity to noise

A 3 to 4.9 dB Laeq change in sound level at a sensitive or highly sensitive noise receptor, or a greater

Moderat . A

cderate than 5 dB LAeq change in sound level at a receptor of some sensitivity

Slight A 310 4.9 dB Laeq change in sound level at a receptor of some sensitivity
None/Not Less than 2.9 dB Laeq change in sound level and/or all receptors are of negligible sensitivity to noise
Significant or marginal to the zone of influence of the proposals

Table 2.1 Effect Descriptors (Guidelines For Environmental Noise Assessment, 2014)

2.4 The British Standard 8233: Sound Insulation and Noise Reduction for
Buildings/Code of Practice

BS 8233: Sound Insulation and Noise Reduction for Buildings/Code of Practice provides the
acceptable noise levels. Table 4 of British Standard BS 8233 reproduced below (Table 2.1)
provides appropriate criteria and limits for different situations, which are primarily intended to
guide the design of new buildings or refurbished buildings undergoing a change of use, rather
than to assess the effect of changes in the external noise climate.

8 daytime is typically between 07:00 h and 23:00 h.
4 night-time is between 23:00 h and 07:00 h.

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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Activity Location 07:00 to 23:00 23:00 to 07:00
(Day Time) (Night Time)

Resting Living Room 35 dB Laeg, 16 hour -

Dinning Dining Room/area 40 dB Laeg, 16 hour -

Sleeping (Daytime Bedroom 35 dB Laeg, 16 hour 30 dB Laeg, 8 hour

Resting)

Table 2.2: British Standard recommended indoor noise levels for dwellings (Source: British Standard BS: 8233)

In addition, the WHO Guidelines 1999 recommends that to avoid sleep disturbance, indoor
night-time guideline noise values of 30 dB Laeq for continuous noise and 45 dB Larmax for
individual noise events should be applicable. It is to be noted that the WHO Night Noise
Guidelines for Europe 2009 makes reference to research that indicates sleep disturbance
from noise events at indoor levels as low as 42 dB Larmax. The number of individual noise
events should also be taken into account and the WHO guidelines suggest that indoor noise
levels from such events should not exceed approximately 45 dB Larmax more than 10 — 15
times per night. The WHO document recommends that steady, continuous noise levels should
not exceed 55 dB Laeq On balconies, terraces, and outdoor living areas. It goes on to state that
to protect the majority of individuals from moderate annoyance, external noise levels should
not exceed 50 dB Laeg.

BS 8233 further states that “The noise level in any hotel bedroom, with windows closed, from
all external sources, including road, rail and air traffic and noise from activities outside the
hotel and any adjacent premises, are to be within the range of average noise levels in Table
H3.

Table H.3 Indoor ambient noise level ranges for hotel bedrooms

Period Noise level
Daytime (07:00 - 23:00 hrs) 30-40dB L, 1nour
Might-time (23:00 - 07:00 hrs) 25-35dB L, shour
Might-time (23.00 - 07.00 hrs) 45 - 55 dB L,

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 8
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3. Noise Surveys
3.1 Overview

This section provides the details of the methodological approach taken to assess the
prevailing acoustic environment at the site where new noise-sensitive receptors (residential
units) will be introduced. To establish the current acoustic environment and the monitoring of
noise levels at the site, the noise key indicators namely Laeq, Lago, Lamax, have been used
where appropriate and are described in Appendix A.

3.2 Noise Monitoring Location

Background noise was monitored at the locations shown in Figure 3.1, positioned 2 meters
from the fencing walls. These locations were chosen for monitoring as they capture ambient
noise from Church lane, as well as the commercial space south of the site and nursery on the
east facade and accurately represent the prevailing noise levels in the area.

These monitors were placed at least 3.5m meters from any surrounding objects, so the
devices were considered to be in a free-field configuration. All measurements were carried
out in conjunction with BS7445 partsl & 2.

Figure 3.1 Noise Monitoring Location (Image source: Google Earth Pro)

o

92002 - Noise Monitoring

Church Lane, Moston, Manchester, M3 4HV
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Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 9



Noise Impact Assessment

Land at Church Lane, Moston, Manchester, M9 4HW A\/al EOF]SU |'|'|ng GFOU[J.

HAD & Co Property Consultants Ltd
3.3 Noise Survey Periods

The noise survey was carried out for a period of 24 hours in 1 second intervals, capturing the
prevailing noise environment for a full day-time and night-time period.

Table 3.2 Noise Survey Periods

Measurement Location Start Date Start Time End Date End Time

1 18/05/22 10:55 19/05/22 11:54

2 18/05/22 11:04 19/05/22 12:09

3.4 Details of Noise Monitoring Equipment

The details of the equipment used for noise monitoring have been tabulated below. The sound
level meter used for this survey is a Class 1 device which has been laboratory calibrated, as
well as field calibrated on site before and after monitoring (no calibration drift was recorded).
Calibration certificates are attached in Appendix E.

Table 3.3 Noise Equipment Details

Equipment Serial Number Calibration Certificate Issued
BSWA Class 1 308 Sound level meter 580273 02.01.22
BSWA Class 1 308 Sound level meter 570134 20.01.22
BSWA Class 1 CA111 Calibrator (UKAS) 550282 23.07.21

35 Weather Conditions

The weather conditions throughout this survey period are suitable for the measurement of
environmental noise in accordance with BS7445: Description and Measurement of
Environmental Noise.

Table 3.4 Meteorological conditions during the survey (Source: Worldweatheronline Southall)

Variable Condition

Wind 5.0 m/s Maximum

Cloud cover | 67% Average

Precipitation | 1.7 mm

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 10
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Temperature

20C Max 9C Min
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4, Noise Survey Results
4.1 Ambient noise results

Daytime noise levels between 07:00 — 20:00 were relatively consistent and as expected for
the location, with levels gradually dropping off into the later evening hours. The lowest noise
levels were observed between 01:00 and 04:00.

A full graph of the results (presented in 5-minute intervals) is presented in Figure 4.2 and
Figure 4.3, with the night-time LArmax values (presented in 1-minute ‘event’ intervals) isolated
in Figure 4.3 and Figure 4.4.

A summary of the single-figure day-time and night-time survey levels can be seen below.

Table 4.1 Summary of Noise Results

MONITOR 1 MONITOR 2

Daytime Night-time Daytime Night-time
(07.00-23.00) (23.00-07.00) | (07.00-23.00) (23.00-07.00)

Indicator ) . . )
All values in All values in All values in All values in

Laeg

Lago

La1o

LAFmax

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 12
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LOCATION 1 NOISE PROFILE 24 HOURS
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Figure 4.2 Location 1 Noise profile 24 hours, 5 min intervals

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
Tel: + 44 (0) 333 006 2524 W www.aval-group.co.uk/E contact@aval-group.co.uk 13



Noise Impact Assessment

Land at Church Lane, Moston, Manchester, M9 4HW A\/al EOF]SU |'|'|ng GFOU[J.

HAD & Co Property Consultants Ltd

LOCATION 2 NOISE PROFILE 24 HOURS
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Figure 4.3 Location 2 Noise profile 24 hours, 5 min intervals
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LOCATION 1 LAFMAX NIGHT-TIME HOURS
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Figure 4.4 Location 1 Night-time Noise profile LAFmax values 1 minute ‘event’ interval
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LOCATION 2 LAFMAX NIGHT-TIME HOURS
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Figure 4.5 Location 2 Night-time Noise profile LAFmax values 1 minute ‘event’ interval
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5. Noise Impact Assessment

The predicted external noise levels have been compared with the WHO, BS:8233 to derive
the required noise reduction of fagade/windows.

The internal target levels for bedrooms are based on guidelines laid out by BS:8233

= Day-time (07.00-23.00 hrs): 35dB(A)
= Night-time (23.00-07.00 hrs): 30dB(A)
51 Noise Impact of External Noise (South side/ Monitor 1)

Referring to Section 4 of this Report and considering the nature of the noise from the external
surroundings, it was deemed appropriate to compare the target values mentioned above to
the Laeq (Daytime), Laeq (Night-time), and Lamax (Night-time) values.

It was found that a minimum attenuation level of 56.4 — 35 = 21.4 dB is required during
daytime and a minimum attenuation of 48.9 — 30 = 18.9 dB during the night- time.

ProPG and the WHO community noise guidelines also recommend that the peak noise in
bedrooms should not exceed 45 dB Lamax more than 15 times per night. Pro PG mentions that
“A site should be regarded as high risk if the LamaxF exceeds, or is likely to exceed 80 dB
more than 20 times a night. It further states that behavioural awakening (sleep disturbance)
is likely to occur where the maximum sound level at the fagade of a building with partially open
windows is above

= 85 dB Lamaxr (Where the number of events exceeding this value is < 20); or
= 80 dB LamaxF (where the number of events exceeding this value is > 20).

Based on the Lamax graph showing individual 1 minute events (refer to Section 4.1 of this
report), it can be determined that the maximum night-time values and number of occurrences
referred to by the Pro PG (80 - 85 dB) have been not been exceeded. Based on the full night
of data, it is unlikely that these levels would be exceeded more than 15-20 times per night and
as such would not be deemed high risk.

Based on the night-time Larmax Value recorded (refer to Larmax graph in Section 4), it was found
that a minimum attenuation level of 77.8 — 45 = 32.8 dB is required to meet these criteria.

Therefore, on the overall, a minimum noise attenuation of 32.8 dB(A) is required to account
for a worst-case scenario.

To ensure robust mitigation, it is proposed that all of the proposed building facades
and windows on the South facade should have a minimum acoustic performance of
32.8dB (A).

5.2 Noise Impact of External Noise (North side/ Monitor 2)

It was found that a minimum attenuation level of 55.7 — 35 = 20.7 dB is required during
daytime and a minimum attenuation of 47.7 — 30 = 17.7 dB during the night- time.

Based on the night-time Larmax value recorded (refer to Larmax graph in Section 4), it was found
that a minimum attenuation level of 72.1 — 45 = 27.1 dB is required to meet these criteria.
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To ensure robust mitigation, it is proposed that all of the proposed building facades
and windows on the North and East facade should have a minimum acoustic
performance of 27.1 dB (A).

5.3 Noise Impact on Outdoor Amenity Areas (Gardens)

BS 8223 states that “For traditional external areas that are used for amenity space, such as
gardens and patios, it is desirable that the external noise level does not exceed 50 dB LAeq, T,
with an upper guideline value of 55 dB LAeq,T which would be acceptable in noisier
environments. However, it is also recognized that these guideline values are not achievable
in all circumstances where development might be desirable. In higher noise areas, such as
city centres or urban areas adjoining the strategic transport network, a compromise between
elevated noise levels and other factors, such as the convenience of living in these locations
or making efficient use of land resources to ensure development needs can be met, might be
warranted. In such a situation, development should be designed to achieve the lowest
practicable levels in these external amenity spaces, but should not be prohibited”.

Based on the monitored data in Section 4 of this report, it was found that the prevailing daytime
noise levels were 57dB (accounts for a worst-case scenario). BS8233 states sets an upper
limit of 55dB for outdoor amenity areas. Based on the recorded values, it was found that the
prevailing noise levels is 2dB over the recommended limits. However, based on IEMA and
NPSE guidelines, this can be considered as insignificant and categorised as NOEL, (no
observed adverse effect). Therefore no additional mitigation measures have been
recommended.

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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6. Proposed Mitigation Measures

Mitigation measures need to be in place to minimise the potential negative impacts in order
to ensure that the internal noise limits are achieved, we would recommend the following
scheme of mitigation measures as outlined below.

6.1 Non-Glazed Elements

It is currently understood that non-glazed building facade elements of the proposed
development are comprised of masonry and will be retained.

As deduced in section 5 of this report and to ensure robust mitigation, it is proposed that all
external non-glazed elements of the building facade should be able to provide a sound
reduction performance of at least 33 dB.

This should be easily achieved as part of the Building Regulations 2010 requirements (see
Appendix D), which require a minimum performance of 43 dB (Dntw + Ct) for external
facades.

6.2 Glazed Elements
6.2.1 Facade facing South

It is proposed that any glazed element located on the building facades facing South should
have an acoustic performance of at least 33 dB(A). Examples of glazing configurations to
achieve this performance are included in Appendix C.

6.2.2 Facade facing North

It is proposed that all glazed elements on the building facades facing North should have an
acoustic performance of at least 27 dB(A). Examples of glazing configurations to achieve this
performance are included in Appendix C.

6.3 Separating Floors

In order to protect the amenity of occupiers between the ground and first-floor units, the
separating floor/ceiling/wall structures including the communal entrance should be enhanced
5 dB above the recommended Building Regulations 2010 requirements for Purpose Building
Dwelling-Houses and Flats. This will require a minimum airborne acoustic performance of 48
dB (DnT,w + Ctr) and a maximum impact insulation performance of 54 dB (L’nT,w). It is
understood that the above-mentioned requirements will be achieved with the proposed
separating floor design (refer to Appendix C).

6.4 Ventilation Strategy
From the findings in the noise survey, the prevailing Laeq levels were measured as below.

Table 6.1 Laeq levels at the noise monitoring location

LOCATION 1 LOCATION 2

Indicator Daytime dB(A) Night-time dB(A) Daytime dB(A) Night-time dB(A)

LAeq

In reference to Table 3.2 of The “Acoustics Ventilation and Overheating Residential Design
Guide” (See Appendix E), it was found that the risk category (for a level 1 assessment) is low
during the daytime and medium during the night-time.

It is to be noted that, as per BS 8233, “If partially open windows were relied upon for
background ventilation, the insulation would be reduced to approximately 15 dB, resulting in
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the target levels being exceeded. However, windows may still be openable for rapid or purge
ventilation, or occupant’s choice.”

It is therefore recommended that acoustic trickle vents that have attenuation
characteristics 2 33 dB, Dnew. (see Appendix C for examples) should form part of the design
for continuous ventilation and rapid purge can still be achieved through open windows as the
predicted internal levels with open windows would be 33dB, which is 3dB above and
considered as only having a slight adverse effect (see Section 2 of this report)

6.5 Construction Phase Mitigation Measures
6.5.2 Noise

The effects of noise can vary from a person to person. The negative impacts include a
sensation of loudness, potential interference with speech communication, disturbance of work
or leisure, and disturbance of sleep. It should be noted that within any neighbourhood, some
individuals will be more sensitive to noise than others.

In order to assess instantaneous noise levels at any time, the instantaneous A-weighted
sound pressure level, LpA can be used. This will give an indication of the loudness and degree
of speech interference from noise.

The most commonly used descriptor, however, is the equivalent continuous A-weighted sound
pressure level, LAeq,T. The time period involved should always be stated as the figure is a
mathematical average of all individual contributions of various sources during the reference
period T. When assessing noise from individual events that may not always be present during
a longer period LAeq, it can be useful to use a short reference period (e.g. 5min). As an
alternative descriptor, the maximum sound pressure level, LA(max), or the one percentile
level, LAO1, may be used.

Concerning noise levels, it is proposed that the absolute limit would be determined in
accordance with BS5228-1:2009 and would be subject to an overall daytime noise limit of
75dB LAeq.

6.5.3 Vibration

The sensitivity of the human frame to vibration varies according to the axis of vibration relative
to the human body (e.g. x, y, or z-axis) and the frequency of vibration. In general, except at
very low frequencies, sensitivity is greater in the z-axis (i.e. head to foot). When setting
vibration control targets it is reasonable to assume that people will normally be sitting or
standing during the day and lying down during the night.

With an impulsive source of vibration, it is usual to measure the peak value attained from the
beginning to the end of a drive. It is also usual to measure in terms of peak particle velocity
(P.P.V) if the risk of damage to the building is the primary concern and there is also an interest
in human reaction. If the concern is purely for human tolerance, then acceleration is the
preferred parameter.

Vibrations, even of very low magnitude, may be perceptible to people and can interfere with
the satisfactory conduct of certain delicate activities, e.g. operating theatres, use of very
sensitive laboratory weighing equipment, etc.

Nuisance from vibration is frequently associated with the assumption that, if vibrations can be
felt, then damage is consequently inevitable; however, considerably greater levels of vibration
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are required to cause damage to buildings and structures than to be perceived by the human

body.

Vibrations from site activities to the neighbourhood may, therefore, cause anxiety as well as
annoyance and can disturb sleep, work, or leisure activities. As with noise, in any
neighbourhood, some individuals will be more sensitive to vibration than others.

6.5.4 Noise and Vibration Monitoring Technology

The following factors are typically used to assess the likelihood of disturbance caused by
noise and vibration generating activities.

=  Site location

The relative location of a site in relation to noise or vibration-sensitive receivers will be a
determining factor. The closer a site is to sensitive premises, the higher the likelihood of
complaints due to noise and vibration emanating from the site.

=  Ambient noise and vibration levels

It is understood that the site surrounding is generally representative of a typical busy urban
mixed-use adjacent to an ‘A’ road. The ambient noise and vibration are predominantly related
to the existing road traffic movement.

= Duration of site operations

In general, the longer the duration of all on-site operations, the more likely it is that noise or
vibration from the site will potentially be an issue. In this respect, good public relations are
very important. Local residents may be willing to accept a new status of noise and vibration if
they know and understand the source and the duration of all operations. Therefore, all site
operations are to be carried out according to a stated schedule. Changes are to be notified to
the local authority in advance.

= Hours of work

For any noise-sensitive premises, some periods of the day will be more sensitive than others.
Times of site operation outside normal weekday working hours will also need consideration.

Noise control targets for the evening period in such cases will need to be stricter than those
for the daytime and, when noise limits are set, the evening limit may have to be as low as 10
dB(A) below the daytime limit. Very strict noise control targets should be applied to any site
which is to operate at night.

Ealing Council have stated any associated activites audible beyond the site boundary are to
be restricted to 0800 — 1800 hrs Monday to Friday, 0800 — 1300 Saturday (no work on Sunday
or public holidays).

=  Site Operation

People's attitudes to noise are always influenced by their attitudes to the noise source itself.
Noise and vibration generated from a site will tend to be accepted more willingly by local
residents if they consider that the site operator is adopting the best practicable means to avoid
unnecessary noise.

= Noise and vibration characteristics
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In many cases, the particular identity of noise and vibration will affect people’s judgement and
appreciation of the signal itself. For example, the presence of a high-amplitude impulsive
noise, accompanied by a vibration sensation would render the overall assessment slightly
more onerous as “penalties” would need to be employed. These would comprise weightings
to signals (e.g. 5dB (A) to a highly tonal or intermittent noise source).

6.5.5 Proposed Control Measures for Construction Noise

The contractor to ensure The Best Practicable Means (BPM) (as defined in Section 72 of the
Control of Pollution Act 1974) will be used to reduce noise and vibration levels at all times.
Where practicable the control measures set out in BS 5228:2009 + A1:2014 Part 1 & Part 2,
Section 8 will also be implemented.

The following noise and vibration control measures to be included as a minimum:

= Choice of methodology/technique for operations (including site layout) will be
considered in order to eliminate or reduce emissions at sensitive locations;

= Fixed items of construction plant will be electrically powered in preference to diesel
or petrol-driven;

= |f any specialist fabrication is required, this will be undertaken off-site if possible;
= Noisy plant will be kept as far away as possible from sensitive areas;

= Each item of the plant used will comply with the noise limits quoted in the relevant
European Commission Directive 2000/14/EC/United Kingdom Statutory Instrument
(SI) 2001/1701 where reasonably available;

= Equipment will be well-maintained and will be used in the mode of operation that
minimises noise and shut down when not in use;

= Vehicles shall not wait or queue on the public highway with engines running (unless
the engine is required to power the operation of the vehicle e.g. concrete wagon);

=  Where possible deliveries will be arranged on a just-in-time basis to prevent vehicles
from queuing outside of the site and

=  All materials will be handled in a manner that minimizes noise.

6.5.6 Temporary Noise Barrier or Noise Insulation

Table E2 of BS 5228-1:2009+A1:2014 provides an example of time periods, averaging times,
and noise levels associated with the determination of eligibility for noise insulation.

Noise insulation, or the reasonable costs thereof, will be offered by the developer or promoter
to owners, where applied for by owners or occupiers, subject to meeting the other
requirements of the proposed scheme, where the construction of the development causes,
or is expected to cause, a measured or predicted airborne construction noise level that
exceeds either of the following at property lawfully occupied as a permanent dwelling: the
noise insulation trigger levels presented in Table E.2 for the corresponding times of day; and
a noise level 5 dB or more above the existing pre-construction ambient noise level for the
corresponding times of day; whichever is the higher; and for a period of 10 or more days of
working in any 15 consecutive days or for a total number of days exceeding 40 in any 6
consecutive months.”
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7 Conclusions

An environmental noise impact assessment has been undertaken for the proposed
construction on Land at Church Lane, Moston, Manchester, M9 4HW, based on the daytime
and night-time levels likely to be experienced by the proposed residential units and amenity
spaces.

Predicted noise levels allowed a robust noise insulation proposal to be made to comply with
a minimum value for required attenuation, which would, in turn, provide internal noise levels
for all residential environments of the development commensurate to the relevant design
standard.

The attenuation requirement for external facades will be adequately met by the minimum
requirements of Building Regulations 2010. Mitigation measures have been advised for
windows, ventilation, separating walls, and separating floor. Measures have also been
included for the construction phase as per BS5228.

Following the implementation of measures outlined in section 6 of this report, it can, therefore,
be concluded that the proposed development is not considered to conflict with any national,
regional, or local noise planning policy.
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Appendix A:  Noise Indicators and Acoustic Terminology

Decibel scale - dB

In practice, when sound intensity or sound pressure is measured, a logarithmic scale is used
in which the unit is the ‘decibel’, dB. This is derived from the human auditory system, where
the dynamic range of human hearing is so large, in the order of 10%® units, that only a
logarithmic scale is the sensible solution for displaying such a range.

Decibel scale, ‘A’ weighted - dB(A)

The human ear is less sensitive at frequency extremes, below 125Hz and above 16Khz. A
sound level meter models the ears variable sensitivity to sound at different frequencies. This
is achieved by building a filter into the Sound Level Meter with a similar frequency response
to that of the ear, an A-weighted filter where the unit is dB(A).

Octave Bands

In order to completely determine the composition of a sound it is necessary to determine the
sound level at each frequency individually. Usually, values are stated in octave bands. The
audible frequency region is divided into 11 such octave bands whose centre frequencies are
defined in accordance with international standards. These centre frequencies are: 16, 31.5,
63, 125, 250, 500, 1000, 2000, 4000, 8000 and 16000 Hertz.

Reference Time Interval, T

The specified time interval over which an equivalent continuous A-weighted sound pressure
level is determined.

LAeq,T

The A-weighted equivalent continuous sound level. This is the sound level of a notionally
steady sound having the same energy as the fluctuating sound over a specified measurement
period, T.

LatoT
The A-weighted sound level exceeded for 10% of the specified measurement period, T.

LAmax

The highest short duration A-weighted sound level recorded during a noise event.

Lden

The Lden (Day Evening Night Sound Level) or CNEL (Community Noise Equivalent Level) is
the average sound level over a 24 hour period, with a penalty of 5 dB added for the evening
hours or 19:00 to 22:00, and a penalty of 10 dB added for the nighttime hours of 22:00 to
07:00.

Lnight

The A-weighted, Leq (equivalent noise level) over the 8 hour night period of 23:00 to 07:00
hours, also known as the night noise indicator.
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Lago

The A-weighted sound pressure level of the residual noise at the assessment position that is
exceeded for 90 % of a given time interval, T.

Addition of noise from several sources

Noise from different sound sources combines to produce a sound level higher than that from
any individual source. Two equally intense sound sources operating together produce a sound
level which is 3dB higher than a single source and 4 sources produce a 6dB higher sound
level.

Attenuation by distance

Sound which propagates from a point source in free air attenuates by 6dB for each doubling
of distance from the noise source. Sound energy from line sources (e.g. stream of cars) drops
off by 3dB for each doubling of distance.

Subjective impression of noise

Hearing perception is highly individualised. Sensitivity to noise also depends on frequency
content, time of occurrence, duration of sound and psychological factors such as emotion and
expectations. The following table is a guide to explain increases or decreases in sound levels
for many scenarios.

Change in sound level Change in perceived loudness
(dB)
1 Imperceptible
3 Just barely perceptible
6 Clearly noticeable
10 About twice as loud

Transmission path(s)

The transmission path is the path the sound takes from the source to the receiver. Where
multiple paths exist in parallel, the reduction in each path should be calculated and summed
at the receiving point. Outdoor barriers can block transmission paths, for example traffic noise.
The effectiveness of barriers is dependent on factors such as its distance from the noise
source and the receiver, its height and construction.

Ground-borne vibration

In addition to airborne noise levels caused by transportation, construction, and industrial
sources, there is also the generation of ground-borne vibration to consider. This can lead to
structure-borne noise, perceptible vibration, or in rare cases, building damage.

Sound insulation - Absorption within porous materials

Upon encountering a porous material, sound energy is absorbed. Porous materials which are
intended to absorb sound are known as absorbents, and usually absorb 50 to 90% of the
energy and are frequency dependent. Some are designed to absorb low frequencies, some
for high frequencies and more exotic designs being able to absorb very wide ranges of
frequencies. The energy is converted into both mechanical movement and heat within the
material; both the stiffness and mass of panels affect the sound insulation performance
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Appendix B: Site plans
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FLAT SCHEDULE

FLAT AREA (m?)

MINIMUM SPACE
STANDARDS (n7)

Flat 26 - 2B/3P 62m*

61 m*

Flat 27 - 2B/3P 65 m*

61 m*

Flat 28 - 2B/3P 65m*

61m*

Third Floor Plan
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Roof Plan
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Appendix C: Proposed mitigation

Separating floors

Refurbishment/conversion timber separating floor
CELLECTA ScreedBoard” 28 laid on timber sub-floor

Existing timber joists
New ceiling fixed to resilient bars
Floating floor CELLECTA ScreedBoard* 28
treatment (See Table 2RF.06a for full details)

Floor decking 15mm thick {min) wood based board, density
600kg/m’ (min) or existing floor boards (with all
gaps sealed with suitable flexible mastic)

Joists 200mm (min) solid timber joists

Absorbing O 50mm CELLECTA FIBREfon® Micro 50
material ® 100mm {min) mineral wool (45kg/m")

Ceiling See Table 2RF.06b for ceiling treatment

: FASTRACK[TTY NSSPlus

Table 2RF.06a Table 2RF.06b
Installation Details Ceiling Treatment Options
Reslient overlay platform floor system

o1k ol sactel wend at right o e

s 2t DOMT fras) cermrve.
() ScreedBoand” 28 e seeaty scoseic sveriey beard L N P T ————
u-—-n,-nxm-unnn- 10 the joutx # $00me jrax) corves.
Wagts Jhg'' /18 Thgiteand
Caling weanvers
(& CouiscTa Pro Adhesive EY e —— o1
Lmaddawd ok sdesie - 125k’ fomd weth 25mem acres and 3 econd Layer of 1S
Bottle s 1L / 23m” coverage n Inaminal 13 Shghv' | Sond weth AJrvm screwn. with ol joleny
- aagperne
() YELOfon" FSSO
Pouformsad Sasking g

_Inlhl‘h

Ancizian al Product for thia applcation
© Omm CriiscTa ABRGoe Moo 53 ron-ixh polyetsr it
© 100mon ri) minenl wodl 45k’

i 8 b &
Install RUBBERfon” TSS {Thrashald Support Strip) at door BTy e e eat] P Em——
thresholds or whare square edge boards meet, reducing
excessive flex, whilst I ICOUSTIC pe
Compasition: 100% recycled re-banded rutber
Size: B x 7Smam x 1000mm

—_ X
Rarrawe 3 40mm saction of reuient lyer off sack e 920 suilmnt b wat 2t G00TwT () coveree

7N =

Acoustic Performance Third Party Accreditation and Approvals Environmental Credem‘ms
Airborne ' -
impoct. el 5 ooe,
D —— Facted were 50x 2% 1ok CLASS aE.5t 018

. s Assrasc Documam £ fereu B Praciimea b | 95 SO

8295 ¢ imudation Yenrg

Artome teiuks teaed in xoondance with 35 KN 50 16321000

At rensts teated & accordaacs with @5 EN 50 J0-6 1008
0163029-66-77  [[1) cellecta.co.uk technical@cellecta.co.uk
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Acoustic Glass Options

For enviranments where a sound barrier would be

baneficiol, wa advise specifying ccoustic glass

What level of noise reduction is required?

25dB Low 1o normol speech can be
overheard and interpreted easily
30 dB Standard to loud speech can be
overheord and discrimincted easily
35dB Lowd speech can be distinguished and
interpratad undar normal background levels
40 dB iloud speech con be heard but

not easily distinguishad

45 dB Loud speech can be heord
bBut not distinguished

50 dB Very loud speech or shouting can

be heard but nod distinguished

Products, Processes and Applications

Optional features Quality Standards

* Sound

toughened

BS EN

Processes
¢ Drilling
sofety gloss
and BS EN 14449

manufoctured in accordance w

Overview of single skin glass types to be
used to achieve poricular dB ratings

32 dB 6 mm toughenad

35dB 6.8 mm acoustic laminate
10.8 mm PVB laminated

40 dB 14.8 mm acoushe laminate

45 dB See double glazed skin options

50 dB See double glozed skin options

Overview of double skin options to be
used to achieve particular dB ratings

Gap between panes

et | 30mm | 50mm | 75mm | 100mm | 200mm | 250mm

of pone

émm |32¢B |33dB |35d8 |364B 39 dB 40 dB

8mm |34dB |35dB |37d8 |394B 42 dB 44 dB

W0mm |36dB |37dB |39d8 |41 dB 45 dB 46 dB

12mm |38dB |40dB |42 dB |44 dB 48 dB 49 dB

{Sound reduction can be achieved when bath piaces of glass are of the same
thickness. dB roting vones occording fo air gap between the ftwo panels,)

aned Glass: manufoctured in accordonce

VA interfayer is

UNI EN ISO

12543.4:2000° ond is certified by the monufacturer.

tons

arrvol wolkw

1, Regulation 14 of the H

y of Work Act os well os Approved Document N

of the Bwiding Regulotions
Cy
finti

RING areas

areas where enhanced performonce is required

Ezsex Sofety Glass Lid, Units 1.3 Moss Road, Withom, Essex CM8 3UQ
K Yel: 01376 520061 Fax: 01376 521176 Web: www.esguk.co.uk Email; soles
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2500EA / 5000EA

Acoustic window ventilator

Physical specification

All measuraments in millimetres unless otherwise

inchgatesd

Materials: Aluminum Alloy

Installation
1. Prepare the window frame with the correct slot sizes.
2. s the self tapoing screws 1o install the aooustic parts,

3. Llze stamddard pyramic vent screws toinstall the canopy and vent,

Acoustic Ventilation T

The best of both worlds... achieves
Building Regulations’ EA requirements
along with fantastic acoustic
performances up to 45dB(A)

Features and benefits Lets comprise of: Performance
2300EA Acaustic SO000EA Acoustic » Smalest acouste windoe vents 1 EA vent + 1 external acoustic 2E00EA acoustic performance
[ [ revdding 25 00mm® ar SO00mm® module — pravidng noise reduction ]
e 3 o Fai T n.EE}m e e .
¥ s t E‘J i 1 equivalent area ventlabon on the wilh discrest intermal aesthstics. e _,r"'ﬁ‘-\/
[T B
: 150 e 412 —_— rarksat 1 EAvent + 2 acoustic modules i A .4" AT
*  Achigves the best acoustic ifor internal and exdermal ingtal) - g =1 ? .t.:;a’
Eil:3 L[ perfaerrances for wirdaw venlilatars provading maximum roise reduckan. 3 an
anvailakle within the UK —up bz i
e
A5dB(A)
Exleimnal Entesnal 5 -
* Asimple, vet adaptable, solulion
o mieat required specifications o
- a8 153 ¥ L T 2 -
E T 1 3 EI B 5 E T I 3 E P ]:: Buildrg Reguiation reguirements - Frasssssy ik
= b £- i ingarparating bolh high lesels of aEADEAN AT
250 [ a1z (R poring 4 b
I equivalent area ventlalon and JEOIE AN ACT
70 e Aroust: neese redustion et
* Medularity of acouslic seis provides -
— — flexibility for ingtalaltion and acaustic . /ﬁ"“'*-._‘
perfaerrancs ‘(f"'\‘ ]
*  Aesihelically pleaging design which e i|r g }rjf
is sy ko open and conlral by the ; a0 ¥
2500EA Acoustic slot size S000EA Acoustic slot size homesarers g .
I_E'lght. 13mm HB'HM‘-: 13mm * Expallsnl :'!i:|iﬂh|.l"‘¢f.‘."‘i e larmanse
[ 11
wilk upreard wr defection bo reduce ; "
Length Langth Cantral gap Langth .
Sheerigh of draughts o
e T,
192mm 17 10¢ntn T2 > h.'f.ﬂ:,l rescing Aadd oo geclion in S Fraguancy (HI)
I 3| Hey
srncd g irdLallalicoms SOOOEAW ACT
GOOTEAW. A2
Muodels, control options and key data
Acougtic parfarmance
Proguct code Bescrigtion comets | Basw B (0 Brow ) | Bk wea ' Gl
2000EMN AT " Went + 1 Acouste Exterral Moduk Froriz ATeELA) 40dE 40dB 2670 White
IEOTEANN. AL " Wanl + 2 Accuste Maduas Frove AEE{A} EEel] +2:8 2670 White
SOONEAW ACT © Vet 4+ 1 Accuste: Esterral Moculs Frans AedTiAE il 1] ATE S350 Whits
SOODEAN ACR2 - Went + 1 Acoustc Modules Fromit AEcEiA) Aod b 3udb a0 White

Call: 1276 6053800  Email: ordersi@greenwood.co.uk Visit: wwwigreenwood.couk  Twitter: follow us @greenwoodairvac
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Appendix D: Building Regulations 2010 Internal acoustic performance standards

Table 0.1a Dwelling-houses and flats - performance standards for separating walls,
separating floors, and stairs that have a separating function

Airborne sound insulation Impact
sound insulation sound insulation
DI‘IT,W + Gtr dB Lln'rlw dB
(Minimum values} (Maximum values)
Purpose built dwelling-houses and flats
Walls 45 -
Floors and stairs 45 62
Dwelling-houses and flats
formed by material change of use
Walls 43 -
Floors and stairs 43 64

Table 0.1b Rooms for residential purposes - performance standards for separating
walls, separating floors, and stairs that have a separating function

Airborne sound insulation Impact
sound insulation sound insulation
Dn];w L o CIr dE L‘nf_w 'dE
(Minimum values) (Maximum values)
Purpose built rooms for residential purposes
Walls 43 -
Floors and stairs 45 62
Rooms for residential purposes
formed by material change of use
Walls 43 -
Floors and stairs 43 64

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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Appendix E: Overheating Ventilation Risk Assessment

Table 3-2 Guidance for Level 1 site risk assessment of noise from transport noise sources "¢l relating
to overheating condition

Risk category for Level 1 Potential Effect Recommendation for
assessment [Note 5| without Mitigation Level 2 assessment
Lagg, 1 [Note 3] |neq, Bhe
during during
07:00 - 23:00 23:00 - 07:00
Recommended

65 dB

2= a8 Increasing risk

of adverse effect
IVIET T
60 di
Optional

50 aB

55 dB

Use of opening windows as

50 dB Negligible primary means of mitigating

Tl overheating is not likely to
result in adverse effect

Mot required

Newhaven Enterprise Centre, Denton Island, Newhaven BN9 9BA
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Appendix F: Calibration Certificates

Ceruficate of Calibration Class 1

BSWA-V-CO21-08-P02T4
g CERTIFICATE OF CALIBRATION
SR TiEH TYPE: 8SWa 308 ki SIN: 580276 Rie020122%

1. APPEARANCE Pass
2. CALIBRATION (sound)
Cakbrator. ___ BR4231

Sound Level 938  dB Frequency 1000 Hz
Microphone Model | SN: MFPZ2211 (580283 —
__Fiter | Nominal[dE] Indn:.ahnn[da: Emrordg] |
A ] e8| w938 00
c | %38 [ @8 | 00
| @38 938 | 0o
3. FREﬂUEHC‘r WEIGHTINGS (sound & electncal)
Z-weightmg (sound & electrical) A'C-weighting (electical. plus Z-waighting ermor)
Frequency | AftenuationidB)
B N S R - R 2
10 | 690 | 143 | 00
B B N ¥ - T -
N5 | @5 | .31 | 06 |
63 | 262 | 08 | 00
125 | 161 | 02 0.0
P R
_S00 | =33 0.0 0.0
w00 |02 | 02 | 0z |
200 | 15 T ey [ 03
_ 4000 | 1.2 I 08 03
"m0 | 10 | 29 os |
1000 | 121 1 -2 | 05
| 20000 381 | 2BB | 14
4. LEVEL LINEARITY (electrical)
Filter=A; Fsin=1kHz
Mominal[dB) | 20 | 21 | 22 | 23 [ 24 | 25 7 30 | 40 | 50 | 60 | 70 | 80 | &9
|ndn:mn[da],_1w-z1 220 | 230 240 1250 | 300 | 400 | 500 | 600 | | 700 800 | 890
e e — — o
Eror{fdB] | 0.1 | 0.0 | 00 | 00 | 60 (00 |00 |00 |00 | 60 | 00 | 90 1{:9
Nominsl[dB] | o0 i @ | %2 [ 93 | 94 | 85 | S | @7 | 98 [ %8 | 100 | 110 | 120
Indicabion|dB]| 80.0 [mn |8z0 | 830 IRET] 0 | 970 | 980 660 (1000 nauimn
ErrorfdB) | 00 | 00 |00 |00 |00 |00 |00 |00 |00 |00 |00 | 00 | 00
| NaminalldB] - 129 | 130 | 131 [ 132 1133 | 134
indicaton|dB); 1200 | 130.0 [131.0 1320 | 1330 |1340
ErrorfdB] | 00 | 00 | 00 | @0 | 00 | 0.0
5. SELF-GENERATED NOISE LEVEL (zound)
Measured in anechows chamber wmh mlnmphum Backlight Off, Electrical noise please refer user manwal
[ Fiter | A | z
[Indic: dB ~ 18 ~23 I =3

. TIME WEIGHTINGS (elecirical)
Fiter=A; Fein=4kHz: Steady Lwal-ﬂz-dBA

7. TONEBURST RESPONSE :_nhﬂmlh
Fitter=A, Fain=qkHz

Ste Level L 4= 132.0 dB
Tone Burst Duration Response[dB] _
[ms] Py L Lasmuts | Laela
S00 0.1 | 41 L -3 1
200 0 | 75 | I -
50 4.8 T 32 | I - s
10 | 12 | -20.1 | 201
& BSWA TECH, Al rights resened. V1.2 u2
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Corliticate of Cahbration Class 1

8. REPEATED TONEBURST RESPONSE (slactncal)
Fiter=A. Fam=4kHz

BSWA-IV-CO2 H9POZTA

Steady Level L,= 1320 dB :
Tone Burs! Duration | Tone Burst Interval | Ru:pon::iuli]
ms Frm i
S ____Lml_  —— [ms) : u 7
0 800 ’ gLl
50 200 J' 1.0
T RS 40 [ -7.0 -
“d'u_E'HLﬂAD INDICATION (elecirical)
Filler=A; Fsin=1000Hz
p ErroddB] | Della of Positrve and
Hominal[dE] “Steady | Posdive Hall Cycle | Negatve Half Cycle | Negatve[dE]
134.1 01 | 1] 02 oo
10. C-WEIGHTED PEAK SOUND LEVEL (elecincal)
Filer=C; Peak. Fsin=500Hz a5
g )= - i
Steady Sl Lavel Gyl | Posltu: H;F Cycle Nagaiive Hall Cycle
~ 4dB Below Top _ | T 36 1= [ 23
____Middle | =36 [ ?3 | 23
108 Above Floor | ay | 25 23
CONDITIONS _ ~ TEST EQUIPMENT —
) i | [ ltem |Manulacturer|  Model | 8IN on
Temperature | 18 T 1 L B&K - 4231 A00E422 Sound Calibrator_|
Relatve | . | ; 2 | Agilent | 332208 |MY44038043| Signal Generator |
Humidity | 0 % 5 Agient 344014 |SGATO00236] Digial Multrmeter
Slic |y 044 lep ; T NJzy | Zvsi420 | 0425 | Step Attenuator
Pressure | ] " 5 '] BEK 4180 2412074 | Standiwd Mcrophone |
TEST PROCEDURES IN ACCORDANCE WITH Class 1 Perfformance Verified.
IEC 61672-3:2013 Test Qualified.

pare;_201| v ) w | oresteign IQ APVD (sig.):

© BSWATECH. Al rights roserved, vi?
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