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Cursor: (A)  Leq=73.8 dB  LFmax=92.4 dB  LFmin=38.0 dB
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Cursor: (A)  Leq=71.1 dB  LFmax=90.6 dB  LFmin=41.3 dB
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Cursor: (A)  Leq=67.6 dB  LFmax=87.1 dB  LFmin=30.4 dB
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Cursor: (A)  Leq=66.5 dB  LFmax=89.6 dB  LFmin=32.7 dB
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Cursor: (A)  Leq=74.4 dB  LFmax=102.2 dB  LFmin=56.7 dB
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Cursor: (A)  Leq=68.6 dB  LFmax=83.1 dB  LFmin=47.3 dB

N3 Night Time

12.50 31.50 63 125 250 500 1000 2000 4000 8000 16000 A C
10

20

30

40

50

60

70

80

90

100

110

120

130
dB 14/03/2011 23:00:35 - 23:15:35

Hz
LZeq LZFmax LZFmin

Cursor: [76.8 ; 77.0[ dB   Level: 0.3%   Cumulative: 2.9%   

N3 Night Time

20 30 40 50 60 70 80 90 100 110 120 130 140
0

10

20

30

40

50

60

70

80

90

100
% Based on LAF , 10ms   Class width: 0.2 dB  14/03/2011 23:00:35 - 23:15:35

dB

L1 = 78.4 dB
L5 = 75.5 dB
L10 = 73.5 dB
L50 = 61.8 dB
L90 = 54.2 dB
L95 = 52.8 dB
L99 = 48.8 dB

Level Cumulative

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-08-2012:00:10:05



Cursor: (A)  Leq=68.7 dB  LFmax=106.5 dB  LFmin=52.1 dB
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Cursor: (A)  Leq=59.1 dB  LFmax=77.0 dB  LFmin=44.7 dB
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Industrial Noise - ISO 9613.1/2 (1/3 Octave), Area - version of Area - initial model [C:\Documents and Settings\pdunne\My Documents\Downs AD\Prediction\BIO Facility\] , Predictor Type 7810 V6.00
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751000 

LEGEND
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Bruel & Kjcer~
Th~ calibration Labornlory
Skodsborgvej 307, DK-2850 N~rum. Denmark

CERTIFICATE OF CALIBRATION

CALIBRATION OF:

No: C0908326 Page I of 10

Sound Level Meter:

Microphone:

Preamplifier:

Supplied Calibrator:

Software version:

Date of receipt:

Pattern Approval:

CUSTOMER:

Brnel & Kja:r

Brnel & Kja:r

Brnel & Kja:r

Brnel & Kja:r

BZ7130 Version 2.1

2009-10-01

PTB

2250-L

4950

ZC-0032

4231

Instruction manual:

Identification:

1.72-4031982

No: 2602719

No: 2600864

No: 6365

No: 2605825

BE-I 774-11

ORS Consulting Engineers

Marlinstown Office Park

Mullingar

Co. Westmeath

Ireland

CALIBRATION CONDITIONS:
Preconditioning:

Environment conditions:
4 hours at 23 ·C

see actual values in Ellvirolll1lelltal cOllditiolls sections

SPECIFICATIONS:
The Sound Level Meter has been calibrated in accordance with the requirements as specified in IEC61672-3:2006 class I.
Procedures from IEC 61672-3:2006 were used to perform the periodic tests.

PROCEDURE:
The measurements have been performed with the assistance of Brnel & Kja:r Sound Level Meter Calibration System B&K
3630 with application software type 7763 (version 4.1 - DB: 4.10) and test collection 2250-UM-4950

RESULTS:
--c-,-----------Ir--r-----------

Initial calibration Calibration prior to repair/adjustment
----------------,'

X ,Calibration without repair/adjustment IICalibration after repair/adjustment

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k - 2 providing
a level ofconfidence of approximately 95 %. The uncertainty evaluation has been carried out in accordance with EA-4/02
from elements originating from the standards, calibration method, effect ofenvironmental conditions and any short time
contribution from the device under calibration.

Date of Calibration: 2009-10-07

Trine Madsen )

Cnlibrntion Technician

Certificate issued: 2009-10-07

~(~~liL
/ .

Mort<;n'Hengaard Hansen

/ Approved signlltory

Reproduction of the complete ccrtllicate is allowed. Port urlhe certificate mDY only be reproduced lifter wrillen penn iss ion.
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Bruel & Kjmr ~K
The Calibration LabOrlllOry
Skodsborgvcj 307, DK·21150 Nrerum, Denmark

CERTIFICATE OF CALIBRATION No.: C0908322 Page I of3

CALIBRATION OF:

Calibrator
Identification:

4231 No: 2605825
Date of receipt: 2009-10-01

CUSTOMER:

DRS Consulting Engineers
Marlinstown Office Park
Mu1lingar
Co. Westmeath

Ireland

CALIBRATION CONDITIONS:

Preconditioning: 4 hours at 23° C ± 3° C

Environment conditions: Air Temperature:
Air Pressure:
Relative Humidity:

23° C
101.3 kPa
50%RH

±3° C

± 5 kPa <

±25% RH

PROCEDURE:

The instrument has been calibrated in accordance with the requirements as specified in Product Data
and IEC 60942 : 2003 Class I and Class LS, using Calibration Procedure No. P4231 A 17

RESULTS:

D Initial calibration

D Calibration without repair/adjustment

o Calibration prior to repair/adjustment

D Calibration' after repair/adjustment

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
The standard uncertainty of measurement has been determined in accordance with EA-4/02.

Date of Calibration: 2009-10-07 Certificate issued: 2009-10-07

Susanne J0rgensen
Approved signatory

Trine Madsen
Calibration Technician

Reproduction orthe complete certificate is allowed. Parts of the certificate may only be reproduced after wrincn pennission.
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Bruel & Kj~r 4;K
The Calibration Laboratory
Skodsborgvej 307, DK·28S0 Nlrrum, DctUTUrk

CERTIFICATE OF CALlliRATION
No.: C0908322 Page 2 on

MEASURED VALUES:

1. Sound Pressure Level 94dB

Nominal Accept Level Accept Level Measured Measurement

Value Lower Upper Value Uncertainty

dB dB dB dB dB

94,00 93,80 94,20 94,07 0,09

2. Sound Pressure Level114dB

Nominal Accept Level Accept Level Measured Measurement

Value Lower Upper Value Uncertainty

dB dB dB dB dB

114,00 113,80 114,20 114,09 0,09

3. Frequency

Nominal Accept Level Accept Level Measured Measurement.
Value Lower Upper Value Uncertainty

Hz Hz Hz Hz Hz

1000,0 999,0 1001,0 1000,0 0,1

4. Distortion (THO)

Measured with bandwidth 20Hz to 20kHz ("AUdio Band Pass" A-weighted).,
Level in Accept Limit Measured Measurement

dB % Value Uncertainty %

94 1,0 0,5 0,2
114 1,0 0,2 0,2

CALIBRATION EQUIPMENT:

Description Type Serial No.
Pistonphone 4228 2399336
Measuring Amplifier 2636 812851
Precision Altenuator 5936 2058925
Frequency Counter HP 5316A 2632AI0087

. Transducer Assem~ly 159545 006
Dis!. Ana. Hameg HM8027 03982
Vaisala Barometer I PTBIOOA U2450020
Voltmeter Agilent 3440lA US36074161
Sound Level Meter 2238 2231703
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CERTIFICATE OF CALIBRATION

Date of issue: 28 September 20 IO Certificate Number: C I008230

~

@
UKAS

CALIBRATION

Bruel & Kjc:er~
The Calibration Laboratory
Skodsborgvej 307, DK-2850 Neerum, Denmark
E-Mail: ukservice@bksv.com

0174

Page I of 2 pages

Hellrik Ny 10/1

Customer: ORS Consulting Engineers
MarlinslOwn Office Park
Mullingar
Co. Westmeath
Ireland

Manufacturer:

Description:

Type:

Serial No:

Brtiel & Kjeer

Sound Level Calibrator

4231

2605825

Inventory ID:

Customer Ref: Service Contract

"

Date of receipt: 24 September 20 I0

Calibration Date: 28 September 20 I0

'.

The calibralion was pcrformed 10 laboratory procedure TWI-I04-DK.

Sound pressure level in the coupler of this calibrator was measured with a calibrated, laboratory grade condenser micro

phone specilied in Ihe certificate. In the case of 1/2 inch microphone, the 1/2 inch adaptor supplied with the calibrator was
used. Choice or I or 1/2 inch microphone is specilied in the customers order.

Sound pressure level measured was compared with sound pressure level generated in the coupler or a working standard

pistonphonc calibrated by the National Physical Laboratory using the same microphone and at the same ambient con

ditions.

Appropriate corrections for atmospheric pressure during calibration and for measurement system frequency and level re

sponse were taken into account.

Sound pressure level results given in the certificate are the mean of 5 measurements.

Calibration results apply at ambient conditions during the process of calibration. which are given in the cenificatc.

The reponed expanded uncertainty is based on a standard uncertainty muhiplied by a coverage faclOr k =2, providing

a level of confidence of approximatcly 95%.

The uncenainty evaluation has bcen carried out in accordance with UKAS requirements.

Notc: Calibration aftcr adjnstmcnt

This certilil:atc is issued in accordance with the/laboratory accreditation requirements of the United Kingdom Accreditation Service.
It provides traceability of measurement to recognised nalional slandards. and to units of measurements realised at the National
Physical Laboratory or othcr rccognised national swndards labormories.
This cerlilicate may not be reproduced other than in full. except with the prior written approval of the issuinl.! laboratorv

CUBK4:!3IAIO
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CERTIFICATE OF CALmRATION

UKAS Accredited Calibration Laboratory No. 0174

1. ACOUSTIC MEASUREMENTS

Certificate Number

CI008230

Page? of? pages

Coupler Microphone Output Level, +20 dB Level Frequency Total Harmonic
Configuration Type dB re 20 !!Pa Step in dB Hz* Distortion

(without grid) at ambient test %':'
conditions

1/2" 4180 94.00 20.01 1000.0 0.5
I" - - - - -

Measurement
0.15 0.04 0.1 0.3

Uncertaintv
-

* Frequency and Distortion measurements are not covered by the UKAS accreditation.

Ambient conditions during calibration were:

Note:

Atmospheric Pressure:
Temperature:
Relative Humidity:

100.92 kPa
24.3°C

49 %
,

Manufacturers manual should be consulted when the calibrator is used with free field microphones
which are normally supplied with sound level meters.

This instrument was calibrated by: Lene Petersen

END
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Engineering a Sustainable Future

QRS Consulting Engineers I DRS Building I Marllnstown Office Park I Mullingar, Co. Westmeath I Ireland

Environmental Noise Survey

Bio Agrigas,
The Downs,
Mullingar,
Co. Westmeath

October-December 2011

T 0449342518

F 044 934 4573

E info@ors.ie

W www.ors.ie

Client Revision Date Compiled Checked Approved

Bio-Agrigas A 05/12/2011 MOC DC

Newdown, The Downs
Mullingar
Co. Westmeath

Page 1 of 18
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Executive Summary

An Environmental noise survey was conducted at the five noise sensitive locations surrounding the
proposed site of the Bio-Agrigas Plant at The Downs, Mullingar, Co. Westmeath. This survey was
conducted as part of a further information request by Westmeath County Council (planning ref#11/S0SS).
The survey was conducted between October and December 2011 at five locations: (Monaghans NSL1),
(Murtaghs NSL2), (Flynns NSL3), (Carrolls NSL4) & (Flynns NSLS). The noise survey consisted of both
daytime and night-time monitoring to ensure statistically representative figures.

The purpose of the noise survey was to establish base noise levels in the surrounding areas. As the
proposed plant will eventually be IPPC licensed, noise monitoring is a key element of any facility
maintaining its license. These baseline figures will be a good resource in reflecting the expected noise
levels in the surrounding areas.

While some tonal qualities were recorded at any monitoring locations, these were not persistent over the
monitoring period and were due to unexpected noise sources which will be detailed in the report.
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For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-08-2012:00:10:05



--'.''6IQJiA4'''·

1 Scope

DRS Environmental Consultants were commissioned by Thomas Flynn of Bio-Agrigas Ireland to conduct a
Daytime and Night-time broadband; one-third octave noise broadband survey at 5 predetermined noise
sensitive monitoring locations in Newdown, The Downs, Mullingar, Co. Westmeath. All tests were carried
out at both, during day-time and night-time. The site of the proposed plant is located to the north of the
existing commercial premises, with the surrounding lands mainly of agricultural at Newdown, The Downs
Mullingar, off the Dublin Sligo Road (N4). The site is bounded to the north by the regional road, The
Downs to Killucan (R156), to the east by agricultural land, to the west by agricultural lands and the
proposed N4 The Downs Grade Separation and to the south by the N4 Dual Carriageway. The plant is
located approximately 7km from the town of Mullingar.
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2 Monitoring Locations

Environmental noise monitoring was carried out at locations NSL1, NSL2. NSl3, NSL4, & NSlS. The survey
was conducted during the daytime operation of the business which is presently there. The proposed
plant typically will be in operation 24hrs a day all year round. The monitoring locations are detailed
below in Table 1 and presented in the attached map in Appendix B.

- -- --
Table 1: Noise Monitoring locationslMonitoring location I Description

I NSll This two storey dwelling is located approximately 600m to the northwest of the
(Monaghans) proposed piant

NSl2
Murtagh's Piggery is apprOXimately 300m due north of the proposed plant.

(Murtaghs)
NSL3 This is directly beside the proposed plant location. There is one residential

(Flynns) family home located here.
NSl4 Two storey family dwelling located 600m to the SW of the proposed site.

- (Carrolls) --
NSLS

(Quinns) Detached Bungalow situated SOOm to the SSW of the proposed site.

3 Activities on Site

Activities which took place at the existing site consisted of grain drying silos and mechanically driven
machines for the production of animal feeds. Other activities on site included some light plant machinery
(i.e. Fork-lifts, HGV). operating around the yard.

4 Durations & Measurements of Surveying

In accordance with EPA Guidelines Documents-(Environmental Noise Survey 2003), sampling was
conducted over different days and at different times during the day to ensure that the survey was
statistically representative. A series of measurements were undertaken over a typical period of 4 hours
during daytime and over a minimum of 2 hours during night-time. As the facility is not built as present, a
period which represented typical or worst-case operational conditions_could not be monitored. In this
instance that will be addressed b.y using prediction modeling software (Predictor Software Suite Type
7810). The software is approved and has been used by the EPA, to forecast noise levels in the
surrounding areas where the plant will be operational. For the purpose of this report, Daytime
monitoring hours refer to hours between 08.00 and 22:00. Night-time hours refer to hours between
22:00 and 08:00. The following measurement was carried out at each location:

• Day and Night-time Broadband measurements LAeq, LAlO, and LA90, over a 4hrs (Daytime) &
2hrs (Night time) minute period.

• 1/3 octave band frequency analysis.
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5 Weather Conditions

While every effort was made to carry out the survey in accordance with the requirements of ISO 1996:
Acoustics - Description and Measurement of Environmental Noise and the Environmental Protection
Agency 'Environmental Noise Survey Guidance Document', regarding weather conditions, it should be
noted that this is not always possible.

Ideally, measurements should be taken in 'neutral' weather conditions. This means in the absence of
wind and precipitation, and ideally in conditions of standard temperature and pressure. Clearly, these
conditions very rarely apply. The noise monitor was fitted with a windshield throughout the survey. An
average wind speed of less than Sm/sec is the preferred limit when noise measurements are being taken,
with 7m/sec an upper limit. On the days in question, wind speed was within limits. In as far as possible,
care was be taken to avoid measurements so close to objects as to give rise to Wind-derived noises, e.g.
trees, pylons, etc.

Weather information was taken from the automatic Met-Eireann weather station, located at Mullingar
Co.Westmeath. Weather conditions varied slightly during the monitoring period. Monitoring was
conducted over a two month period because:

aj Weather Conditions were not suitable
b) Duration of Monitoring Periods

All other Meteorological conditions detailed below are within normal monitoring ranges. Wind speed is
provided in metres per second.

Table 2: Met Eireann Data (Mullingar) - Daytime

Location Date
Rainfall
(mm)

Max
Temp

(DC)

Min Temp
(0C)

Grass Min
Temp

(DC)

Gusts
(knots)

Mean
Windspeed

(m/s)

NSL 1
26/10/11 L_O._l_-+-_l_l._l__

I
__.2__-1__-_2._8 -__1 3._4__-1

l

NSL 2

NSL3

NSLS

13/10/11

12/10/11 I

18/10/11 r
19/10/11

0.1

1.'1

2.7

1.6

18 11.2 10.9

11.2

1.5

-1

1

I

1
1_-

2.5

2.6

3.9

2.7

-
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Mean
Windspeed

(m/s)

Gusts
(knots)

Grass Min
Temp

(DC)

Min Temp
(DC)

Max
Temp

(DC)

Rainfall
(mm)

Table 3: Met Eireann Data (Mullingar) - Night time

DateLocation

- -- --

INSL 1 06/12/11 I 2.4 7.1 0.6 -2.2 - 3.7

[

NSL2 05/12/11 0.6 4.8 0.5 -1 - 3.8

I-

NSL3 07/12/11 1 6.1 1.4 -0.9 - 4.1

NSL4 15/11/11 0 12.9 5.6 1.3 - 2.6

NSL5 17/11/11 7.5 12.9 4.4 -0.3 - 6.1

--

6 Instrumentation & Methodology

Measurements were made using a Bruel & Kjaer 2250 integrating sound level meter (SLM) with selective
1:1 or 1:3 octave band filters. Calibration was carried out on site using a Bruel & Kjaer acoustic calibrator
at 94dB (A). The meter was calibrated before and after the monitoring round. Factory calibration
certificates for the SLM and the acoustic calibrator, detailing equipment serial numbers, calibration
traceability and recalibration dates are presented in Appendix C of this report. A "Windshield" was also
fitted to the sound meter at all stages of monitoring.

The sound level meter was mounted at 105m above ground level. A sample period for the noise
measurements was selected to be 4hrs (Daytime) & 2hrs (Night time).

7 Glossary ofTerms

Ambient noise: The total encomp;ssing sound in a given situation at a given time usually composed of
sound from many sources, near and far.

Background Noise Level: The A-weighted sound pressure level of the residual noise at the assessment
position that is exceeded for 90 per cent of a given time interval, T. (LA90, T).

Criterion Noise Level: The long-term mean value of the noise level that must not be exceeded. This is
generally stipulated in the waste permit and it may be applied to a noise source, a boundary of the
activity or to noise sensitive locations in the vicinity of the facility.
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1/3 Octave Band Analysis: Frequency analysis of sound such that the frequency spectrum is subdivided
into bands of one-third of an octave each. An octave is taken to be a frequency interval, the upper limit
of which is twice the lower limit (the unit offrequency is the Hertz, Hz).

dB (decibel): The scale in which sound pressure level is expressed. It is defined as 20 times the logarithm
of the ratio between the RMS pressure of the sound field and the reference pressure of 20 micro-pascals
(20 IiPa).

dBA ar d8(A): An 'A-weighted decibel' - a measure of the overall noise level of sound across the audible
frequency range (20 Hz - 20 kHz) with A-frequency weighting (I.e. 'A'-weighting) to compensate for the
varying sensitivity of the human ear to sound at different frequencies.

Facade Level: Noise levels at locations 1m from the facade of a building are described by the term Facade
Levels and are subject to higher noise levels than those in open areas (free-field conditions) due to
reflection effects.

Free-field Conditions: These are conditions in which the radiation from sound sources is unaffected by the
presence of any reflecting boundaries. In practice, it is a field in which the effects of the boundaries are
negligible over the frequency range of interest. In environmental noise, true free-field measurement
conditions are seldom achieved and generally the microphone will be positioned at a height between 1.2
and 1.5 metres above ground level. To minimise the influence of reflections, measurements are generally
made at least 3.5 metres from any reflecting surface other than the ground.

Hz (Hertz): The unit of sound frequency in cycles per second.

Impulsive Noise: A noise that is of short duration (typically less than one second), the sound pressure
level of which is significantly higher than the background. In determining whether a tonal adjustment
applies, reference must be made to ISO 1996-2 (1987) - Section 4.1.

Impulse Exponential - Time-Weighting: This is a time-weighting which is available on some sound level
meters and it represents an arbitrary compromise in an attempt to provide a means to measure the
sound level of short-duration impulsive sounds. Impulse time-weighting has a design goal exponential
time constant of 35 ms for sound signals that increase with increasing time and 1.5 seconds for sound
signals that decrease with increasing time.

LAeq, T: The equivalent steady sound level in dB containing the same acoustic energy as the actual
fluctuating sound level over the given period, T.

LAmox: The maximum RMS, A-Weighted sound pressure level occurring within a specified time period;
the time weighting fast or slow is usually specified.

Noise: Any sound, that has the potential to cause disturbance, discomfort or psychological stress to a
subject exposed to it, or any sound, that could to cause actual physiological harm to a subject exposed to
it, or physical damage to any structure exposed to it, is known as noise.

Noise Sensitive Location: Any dwelling house, hotel or hostel, health building, educational establishment,
place of worship or entertainment, or any other facility or other area of high amenity which for its proper
enjoyment requires the absence of noise at nuisance levels.
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Rating level (LAr, T) : The specific noise level, plus any adjustment for the characteristic features of the
noise.

Residual noise: The ambient noise remaining at a given position in a given situation when the specific
source is suppressed to a degree such that it does not contribute to the ambient noise (residual noise
level is measured in terms of LAeq, T).

Root Mean Square (RMS): The RMS value of a set of numbers is the square root of the average of their
squares.

Sound Exposure Level (SEL or LAE): Is the measure of the A-Weighted sound energy used to describe
noise events such as the passing of a train or aircraft; it is the A-weighted sound pressure level if occurring
over a period of 1 second, would contain the same amount of A-weighted sound energy as the event.

Specific noise level: A component of the ambient noise which can be specifically identified by acoustical
means and may be associated with a specific source. In BS 4142, there is more precise definition as
follows: 'the equivalent continuous A-weighted sound pressure level at the assessment position produced
by the specific noise source over a given reference time interval (LAeq, T)'.

Time-weighting: One of the averaging times (Fast, Slow or Impulse) used for the measurement of RMS
sound pressure level in sound level meters.

Tonal Noise: Noise which contains a clearly audible tone, i.e. a distinguishable, discrete or continuous
note (whine, hiss screech or hum etc.). In determining whether a tonal adjustment applies, reference
must be made to ISO 1996-2 (1987) - Section 4.
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8 Noise Measurement Data

Table 4: Daytime Monitoring Data Oct-Dec
2011

Monitoring Time l LAeq,4hrs

Location
dB(Al

I

NSL 1 11:37 - lS:37 57

NSL2 13:04 -17:04 57

-

NSL3 09:42 - 13:42 63

NSL4 11.49 - 15.49 67

.. -

NSL5 10.46 - 14.46 58

Table 5: Night time Monitoring Data Oct-
Dec 2011--

Monitoring I Time LAeq,2hrs

Location
dB(Al

NSL 1 22.03-00.03 56

-
I

NSL2

I
22.38-00.38 56

i
II NSL3 22.37-00.37 61

I
NSL4 22.49 - 00.49 48

-

NSL5 01.10-03.10 60

--';sm i 3lQ"'-
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Table 6: 1/3 Octave Band Analysis (12.s0Hz - 400.00Hz) (Daytime)

-

44 45

N N N
:I: :1:,:1:

~ 8 i g10 ";!o
IlG r;:1~
i---'

35 36 39
- -

39 42 43

46 44

N
:I:

8o
00

N N N
:I: :I: :I:

8 ~,8
~ gIg
... "'I N

-15---;; -2-5-
1

1--31-
1

1--3-3-'1-3-~---i " I" I~'
~ 21 26 30 32 t35 361n 41

•

... N N ...
:1:,:1: :I: :I:
o 0 0 0
In 0 0 ~

N .,g NO 11'1
...... N

-611~10

-8 I -2 I 4 12
-t--t--t----j--+--+--j--+-t--t--t--t-----j---j

I~ 2 8 D 22 ~ 33 ~ 41 ~ MigN5L3

NSL2

NSll

Monitoring
Location

I
I

I Table 7: 1/3 Octave Band Analysis (sOO.DOHz -l60DO.DOHz) (Daytime)

- 1-

!
N N N

N N N N N N N N N N N N N :I: :I: :I:
:I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I:

Monitoring g g g 0
~

0 0
~ g 0 ~

0 g0 g 0 0
0 0 0 C! 0 0 g §Location 0 0 0 g 0 g § g 0 g g g g g
0 m 0 11'1 11'1 0 11'1
11'1 '" 00 0 N '" 11'1 ... 0,0 m 0 0 N '"... ... ... N N m

I Il:tlll\ '" 00 ... ... ...
,

I '~N5Ll 45 49 50 51 50 47 43 39 34 21 15 8 4 3

NSL2 45 46
I

47 49 47 47 45 43 41 35 33 29 23 1740 37
I --

NSL 3 49
*52

51 57' 48 46 46 i 43 [ 42 41 40 29

"~NSL4 521~~64 53 , 54 54 52 44 ~ 37 32 I 29 26 22 18I iI I-+---.
NSL5 43 50 47 I43 39 I 36 32 28 25 20 16 10 I 7 I47 51, 52

i
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(Night time)Table 8: 1/3 Octave Band Analysis 112.50Hz - 400.00Hz)

-

IN N N N N N N N N N N N N N N N

I
:I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I: :I:

I
:I:

Monitoring c c c c c c c c c g c c g g g g
III C C C III C! C C C! c c

Location N .,; d iii ..; c d ,.; c d iii d d d iii

J

d... ... NI N '" .. III ID .. C N ID C III ... li... ... ... N N '"
-- I - i -I

~
I I

iN5L 1 9 13 16 20 23 25 35 34 32 32 I 32 33 34 37
f--- f---

N5L2 2 6 10 14 17 22 26 32 32 32 33 32 34 36 38 40

I

,

N5L3 -7 -2 4 14 15 20 26 31 34 35 36 36 36 33 33 36
,

IN5L4 -11 -6
I

-2 3 8 15 18 24 27 I 25 I 23 22 23 25 27 29

N5L5 1.10 -1 I 4 12 14 18 23 30 32 33 32 I 33 34 34 35 38
.

Il Table 9: 1/3 Octave Band Analysis (SOO.DOHz -160DO.OOHz) I (Night time) l

I

3 I

NSL2

N5L1

NSL5

N5L4

I
Monitoring

Location

~ :I:CNII~ ~ ~ ~ ~ ~ ~I~ ~I~ ~ ~ ~ ~
g egg g g g g g gig g g g ~ g

I ~ gig ...§ ~ ~ N§ ~ ~ §II§I~ ..§ § ~ ~
~ ~ ~ ~ N M ~ ~I~ ~ ~ ~I

I .

42 461. 49 51 49 46 41 35 30 25 I 21 18 I~~-3-

44 46 r49 51 49 -4-6-~ 37 -3-4- -3-1- 28 26 23 19 14 9

1-----:1--1--+----1-- -1--/--1--+--+-----+1-+--+--1-- - --

1__N_5L_3__I__4_3-11_4_8_~_3_1._5_6_1-5..4c-+_5_0-j__45-+_4_0-f 35 i 29 23 i 19 14 10 5 3

33 136 40 43 ;;, 38 33 27 21 15 I 12 11 I 8 6 4 3 I

441 48 _5_3--,1'_5_5_1~31~ -4-7i 41 ~ 30 I 23 . 19 1 14 1--;-, 6 i
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9 Interferences

Below is a comprehensive breakdown of all the noise interference/sources, which occurred at all
monitoring locations during the Environmental Noise Survey

Location/Date

NSL 1/26lh Oct

NSL 2/13lh Oct

NSL 3/12'h Oct

NSL 4/18lh Oct

NSL S/191h Oct

Noise Sources/Interferences - (Daytime)

IM,;",o",,, of 00" •"'t••"';0" ." ......,
Regional Road (R1S6) The Downs-Killucan. It was also
noted that the house next door had two loud barking
dogs also.

Regional Road (R1S6) also runs very close to these
premises. Other noise sources included background
noise from the piggery itself.

This is a very busy yard at Flynn Machinery Depot. Large
HGV vehicles were the main noise source at the
monitoring point.

On the day in question, the prevailing wind was
Northwest. This meant that noise sources from Flynns
Machinery Depot were clearly audible, albeit faint.

This particular house is situated right on the boundary of
the very busy N4 dual carriageway (Dublin-Sligo). As
there is a large amount of traffic on the road at all times,
a prominent and constant noise arising from the road
itself exists. This was determined to be the main source
of noise at this location.

Noise Sources/Interferences - (Night time)

Date I
NSL 1/61h Dec ! It was noted that a southwesterly wind was blowing on

the night monitoring took place. There was only one
main noise source noted, and that was the N4 Dual
Carriageway. Vehicular noise travelled across the flat
open fields and was clearly audible at this site.
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NSL 2/05" Dec lilt was noted that a southwesterly wind was blowing on

the night monitoring took place. There was only one
main noise source noted, and that was the N4 Dual
Carriageway. Vehicular noise travelled across the flat
open fields and was clearly audible at this site.

NSL 3/7'h De~ , NSL 3 is located only a few hundred yrds from the N4
dual carriageway. Main source of noise at this location
came from passing traffic on this road. Also, the
homeowners' dogs were barking for long periods.

-_I

NSL 4/1S'hNov

NSL S/l7'h Nov

Background noise included low frequency rumbling noise
from the N4 Dual Carriageway which is located close to
the dwelling. Birdsong and rustling foliage was also
present.

Reasonably sustained southwesterly breeze blowing on
this night. Wind speed was getting near the limits, but
was still within EPA Guidelines for weather conditions.
Southwesterly wind meant all traffic noise from
adjoining N4 Dual Carriageway was being carried directly
towards the monitoring location J

10 Evaluation of Measurement Data

Table 4 through 9 summarises the Daytime and Nighttime broadband and 1/3 octave measurements for
all monitoring locations surveyed. Each location was monitored for 4hrs during the daytime, and 2hrs
during the night time.

Day Monitoring Oct-Dec 2011

~
At monitoring location NSL1, a 4., of S7dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

~
At monitoring location NSL2, a LA.., of S7dB (A) was recorded during the monitoring period. There was
some tonal noise qualities present at this location. This, however was attributed to a once of noise
source on site, as tonal qualities were not repeated at any other stage during the noise monitoring
survey.

!l!ill.
At monitoring location NSL3, a LA., of 63dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

NSL4
At monitoring location NSL4, a LA" of 67dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.
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Mill.
At monitoring location NMS, a LA'" of 58dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

Night Monitoring Oct-Dec 2011

NSLl
At monitoring location NSL1, a LA" of 56dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

~
At monitoring location NSL2, a LA" of 56dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

NSL3
At monitoring location NSL3, a L.", of 61dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

NSL4
At monitoring location NSL4, a LAo, of 48dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

Mill.
At monitoring location NSLS, a LAo, of 60dB (A) was recorded during the monitoring period. There was no
tonal noise qualities present at this location.

11 Conclusions

Overall it can be concluded that the baseline noise measurements for the surrounding area fall
approximately between 4S-6SdB. ORS have determined that the majority of noise sources at all the
monitoring locations arose from the N4 Dual Carriageway. While tonal noise qualities were present at
one location, this was a once off occurrence, and therefore is not seen as of any influence. No tonal or
impulse qualities were noted at any of the other noise monitoring locations.
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Appendix A - Noise Measurement Graphs
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NSL1 Day

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 10/26/2011 11 :37:21
End Time: 10/26/2011 15:37:21
Elaosed Time: 04:00:00
Bandwidth: 1/3-0ctave
Max Inout Level: 140.70

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Soectrum: FS A

Instrument Serial Number: 2602719 i
Microphone Serial Number: 26008641
Inout:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration Time: 10/26/201111:35:47
Calibration Type: External reference
Sensitivitv: 51.5193045139313 mV/Pa

NSL1 Day

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdB1· IdBl IdB1

Value 0.00 57.0 79.7 45.7
Time 11:37:21 15:37:21 4:00:00
Date 26/10/2011 26/10/2011
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NSL2 Day

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 10/13/201113:04:22
End Time: 10/13/201117:04:22
Elaosed Time: 04:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.72

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Soectrum: FS A

Instrument Serial Number: 2602719 I
Microphone Serial Number: 26008641
Inout:
Windscreen Correction: UA-D237 I
Sound Field Correction: Free-field 1

Calibration Time: 10/13/201113:03:02
Calibration Tvpe: Extemal reference
Sensitivitv: 51.3570420444012 mV/Pa

NSL2 Day

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdBl' IdBl IdBl

Value 0.00 56.2 86.2 40.9
Time 13:04:22 17:04:22 4:00:00
Date 13/10/2011 13/10/2011

NSL2 Day
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NSL3 Day

Instrument: 2250-L
Application: BZ7132 Version 3.0.1
Start TIme: 10/12/2011 09:42:47
End Time: 10/121201113:42:47
Elapsed Time: 04:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.61

TIme Freauencv
Broadband (excl. Peak\: FSI AC
Broadband Peak: C
Spectrum: FS A

Instrument Serial Number: 26027191
Microohone Serial Number: 26008641
Input:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration TIme: 10/12/201109:41:13
Calibration Tvoe: External reference
Sensitivitv: 52.0583018660545 mViPa

NSL3 Day

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%1 [dBl [dBl [dBl

Value 0.00 62.5 89.4 48.9
TIme 09:42:47 13:42:47 4:00:00
Date 12/10/2011 12/10/2011

NSL3 Day
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NSL4 Day

Instrument: 2250-L
Application: BZ7132 Version 3.0.1
Start Time: 10/18/2011 11 :49:03
End Time: 10/18/2011 15:49:03
Elapsed Time: 04:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.71

Time Freauencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS A

Instrument Serial Number: 26027191
Microphone Serial Number: 2600864 I
Input:
Windscreen Correction: UA-0237I
Saund Field Carrection: Free-field I

Calibration Time: 10/18/2011 11 :39:58
Calibration Tvpe: External reference
Sensitivity: 51.3641387224197 mV/Pa

NSL4 Day

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdBl IdBl IdBl

Value 0.00 67.1 110.2 43.2
Time 11:49:03 15:49:03 4:00:00
Date 18/10/2011 18/10/2011

NSL4 Day
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NSL5 Day

Instrument: 2250·L
Application: BZ7132 Version 3.0.1
Start Time: 10/19/2011 10:46:02
End Time: 10/19/201114:46:02
Elapsed Time: 04:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.73

Time Freauencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS A

Instrument Serial Number: 2602719 I
Microphone Serial Number: 2600864 I
Input:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration Time: 10/19/201110:44:40
Calibration Tvoe: External reference
Sensitivitv: 51.3062179088593 mV/Pa

NSL5 Day

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time £%1 IdBl IdBl IdBl

Value 0.00 57.2 81.0 44.2
Time 10:46:02 14:46:02 4:00:00
Date 19/10/2011 19/10/2011
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NSL 1 Night

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 12/06/2011 22:03:33
End Time: 12/07/2011 00:03:33
Elaosed Time: 02:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.78

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Soectrum: FS A

Instrument Serial Number: 2602719 I
Microohone Serial Number: 26008641
Inout:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration Time: 12/06/2011 22:01 :25
Calibration Tvpe: External reference
Sensitivitv: 51.0469749569893 mV/Pa

NSL 1 Night

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdBl' IdBl IdB1

Value 0.00 55.9 69.6 44.2
Time 22:03:33 00:03:33 2:00:00
Date 06/12/2011 07/12/2011
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...
NSL 2 Night

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 12/05/2011 22:38:35
End Time: 12/06/201100:38:35
Elaosed Time: 02:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.69

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Soectrum: FS A

Instrument Serial Number: 26027191
Microohone Serial Number: 26008641
Inout:
Windscreen Correction: UA-0237I
Sound Field Correction: Free-field I

Calibration Time: 12/05/201122:36:21
Calibration Tvoe: External reference
Sensitivilv: 51.5264235436916 mV/Pa

NSL 2 Night

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%1 [dBl· [dBl [dBl

Value 0.00 56.0 82.9 47.8
Time 22:38:35 00:38:35 2:00:00
Date 0511212011 06/12/2011

NSL 2 Night
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NSL3 Night

Instrument: 2250-L
Application: BZ7132 Version 3.0.1
Start Time: 12/07/2011 22:37:10
End Time: 12/08/2011 00:37:10
Elapsed Time: 02:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.77

Time Frequencv
Broadband lexcl. Peak': FSI AC
Broadband Peak: C
Spectrum: FS A

Instrument Serial Number: 2602719 I
Microphone Serial Number: 26008641
Input:
Windscreen Correction: UA-Q237 I
Sound Field Correction: Free-field I

Calibration Time: 12/07/2011 20:36:05
Calibration Tvpe: External reference
Sensitivity: 51.0857775807381 mViPa

NSL3 Night

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdBl IdBl [dBl

Value 0.00 60.2 82.4 49.4
Time 22:37:10 00:37:10 2:00:00
Date 07/12/2011 0811212011

NSL3 Night
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NSL4 Night

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 11/15/201122:49:06
End Time: 11/16/2011 00:49:06
Elaosed Time: 02:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.68

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Soectrum: FS A

Instrument Serial Number: 2602719 I
Microphone Serial Number: 26008641
Inout:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration Time: 11/15/2011 22:46:43
Calibration Tvpe: Extemal reference
Sensitivity: 51.6059771180153 mVIPa

NSL4 Night

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 IdB1· IdB] [dB]

Value 0.00 47.3 64.8 37.9
Time 22:49:06 00:49:06 2:00:00
Date 15/11/2011 16/11/2011

NSL4 Night
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NSL5 Night

Instrument: 2250-L
Aoolication: BZ7132 Version 3.0.1
Start Time: 11/17/201101:10:12
End Time: 11/17/201103:10:12
Elapsed Time: 02:00:00
Bandwidth: 1/3-octave
Max Inout Level: 140.68

Time Freouencv
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS A

Instrument Serial Number: 2602719 I
Microphone Serial Number: 26008641
Inout:
Windscreen Correction: UA-0237 I
Sound Field Correction: Free-field I

Calibration Time: 11/15/2011 22:46:43
Calibration Tvpe: External reference
Sensitivity: 51.6059771180153 mVIPa

NSL5 Night

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time 1%1 [dBl [dBl [dB]

Value 0.00 59.6 72.0 33.5
Time 01:10:12 03:10:12 2:00:00
Date 17/11/2011 17/11/2011

NSL5 Nighl
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Appendix B- Noise Monitoring locations

111_001_3C_111205R1moc Page 17 of 18
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----------~-
Appendix C - Calibration Certificates

Page 18 of 18
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CERTIFICATE OF CALffiRATION

Date of issue; 08 September 2011 Certificate Number; CII 07110

••••• ,0'.••••••

~@1
U l< AS

C,\L1l1lt,\TlO~

Brliel & Kjcer •
The ColibndoD Laboratory
Skodsborgvej 307. DK-2850 N..rum, Denmark
Tel: +45 45 800 500 Fax: +4545801 405
EmaU: ukscrvicc@bksv,com

CALIBRATION OF:

0174
Page I of2

e-£d=?
Nils Johansen

Approved Signatory

Sound Level Calibrator:

Date of calibration;

CUSTOMER:

ORS Consulting Engineers
Marllnstown Office Park
Mullinger
Co. Weslmeath, Ireland

Brilel & Kjmr Type 4231

07 September 2011

No: 2605825 Id;-

Customer Ref; Sarvlce Contrnct

CALmRATION CONDITIONS:

Preconditioning:

Environment conditions:

SPECIFICATIONS:

5 hours at 23·C ± 3·C

Air Temperature; 22.3 ·C, Air Pressure; 99.8 kPa, Relative Humidity: 52 % RH.

The Sound Level Calibrator Brilel & Kjmr Type 4231 has been calibrated in accordance with the requirements as specified in
IEC60942:2003 Annex B.

PROCEDURE:

The measurements have been performed with the assistance ofUKAS Calibrator Calibration System 150065 by using
procedure TWI-104-DK.

RESULTS:

Unless otherwise stated herein, the reported uncertainty is based upon a standard uncertainty multiplied by 0 coverage foctor
k =2, providing 0 levcl ofconfidence of approximately 95%. The unccrtainty evaluation has been carried out in accordance
with UKAS requirements. The uncertainties refer to the measured values only with no account being taken ofthe ability of the
device Wlder test to maintain its calibrntion.

Note: Colibration .s received.

This catilitlllc: is issued in nccord:l.nc:c: with the Illbomlof)' llCat:dit1tion rcquitemrnu oflhc Unilct1 Kin£tlmn Ac:cn:dillluon Service. II provides tr.lcc:lbilily orml:ll!UfCmc:nllo
reeognlJelllUllional stantlAnls. I1IlU Ip unilS oftne:lSWancnt te:lli.5ed lit the Nlltiol\Dl Ph)'sic::l11.:l.bDl":lIOf)' or DlhtT TCcognised rul1il;lnll.\ SI4Illbrdt; ID.bor.l.loria.. This c:milie:::uc: mOl)' nol be
reproduced tllhcr a.han in full, aCC'J'll ""ilh Ihe prior wriUen opprovul ofthe issuin& ID.bof;llol)'.
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CERTIFICATE OF CALIBRATION
Certifieote Number:

ClI07110

UKAS ACCREDITED CALIBRATION LABORATORY No. 0174

1. \Tisual Inspection
OK.

Page 2 of2

2. Procedure Description
Sound pressure level in the coupler of this calibrator wos measured with 0 calibrated, laboratory grade condenser microphone
specified in the certificate. In the case of 1/2 inch microphone, the 1/2 inch adaptor supplied with the calibrator was used. Choice
of I or 1/2 inch microphone is specified in the customers order.

Sound pressure level measured was compared with sound pressure level generated in the coupler of a working standard
pistonphone colibrated by the National Physical Laboratory using the same microphone and at the same ambient conditions.

Appropriate corrections for atmospheric pressure during calibration and for measurement system frequency and level response
were taken into account.
Sound pressure level results given in the certificate are the mean of5 meosurements. Colihration results apply at ambient
conditions during the process ofcalibration, which nrc given in the certificate.

3. Acoustic Measurements

Coupler Microphone - Output Level, +20 dB Level Frequency Total normouic
Configuration Type dB ~e 20 "Pa ot Step in dB Hz* Distortion

(without grid) omblent test G./c *
.onditions

11211 4180 94.03 20.02 1000.0 0.4

I" - - - - -
Measurement

0.15 0.04 0.1 0.3Uneertolnly -

• Frequency and Distortion measuremeots are not covered by the UKAS accreditation, but is included for completeness.

4. Note
Manufacturers manual shall be consulted when the calibrator is used with free field microphones which are norrnolly supplied
with sound level meters.

This instrument was calibrated by: Lene Petersen. -

End-----

Tb~ uDccrtll.lnllu quoted for the measurement shown nrc bued on an ntlmQlcd conntlcnclI: probability of not leu IhllD 95-1. using 11 cDvcngc factor k>-l.
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Bruel &Kjmr 9
TIll: Colihrollion Loborulorr
S1;odsbof1!\'cj J07, 0"':'-2850 N:t:rum. Dcnmurk

CERTIFICATE OF CALIBRATION

CALIBRATION OF

No: CII07125 Page 1 of 10

Sound Level MeIer:
Microphone:
Preamplifier:
Supplied Calibmtor:

Software version:
Instruction manual:

CUSTOMER

BrOel & Kj",r Type 2250 Light
BrOel & Kj",r Type 4950
BrOel & Kj",r Type ZC-0032
BrOel & Kj",r Type 4231

BZ7131 Version 3.0.1
BE-I774-11

DRS Consulting Engineers
Marlinstown Office Park
MUllingsr
Co. Westmeeth. Irelend

No: 2602719
No: 2600864
No: 6365
No: 2605825

Panem Approval:

Id: -

PENDING

CALIBRATION CONDITIONS
Preconditioning: 4 hours at 23°C :I: 3ClC

Environment conditions: See aCIJlo/l1olllr!s JIJ E,wirolllllC!1Ilaf co"ditiolls Sr!caOIlS.

SPECIFICATIONS
The Sound Level Meter BrUet & Kjrer Type 2250 Light has been calibrated in accordance with the requirements os specified in
IEC6 I672-1 :2002 class I. Procedures from IEC 61672-3:2006 were used to perform the periodic tests.

PROCEDURE
The mensurements hove been perfonned with the assistance ofBrilel & Kjo:r Sound Level Meter Cnlibrnlion System 3630 with
application software lype 7763 (version 4.5 - DB: 4.50) by using procedure 2250-L-4950.

RESULTS
Calibration Mbde: Calibration as received.

The reported expanded uncertainty is based on!!'e standard uncertainty multiplied by a cov;mge factor k = 2 providing a level
ofconfidence ofapproximately 95 %. The uncertainty evaluation has been carried out in accordance with EA.a4/02 from
elements originating from the standards, calibration method. effect of environmental conditions and any shOrltime contribution
from the device under calibrntion.

Date or calibmtion: 2011-09-08

iI~"IL-"",,'d-,,=:~__
~~dstrupAndersen

Calibration Technician

Dale of issue: 2011-09-08

iJSJOll8nsen

Approved Signatory

Rcprnducliun nl'lhc clIlIlplclC cerlilicUIC ;s alluwed Pans nflhc ccnllicatc lnuy unly be rcproduced uller \\THlcn pcnnissinll
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Brliel &Kjcer ¢
TIle Calibration lIIborolOry
SkotJsoorgvcj 307, 01':-1850 N~rum. Denmark

CERTIFICATE OF CALIBRATION

1. Calibration Note
nfn

2. Summary

No: CII07125 Page 2 of 10

~:!.:-~~~im!~aryJ!1~~~~t~~~__ _ ~. Passed
4.2. Environmenlal conditions, Prior to calibration IPassed
4.3-:-R~f;':;;ce info~~tio~------ ---- iP";;d_.. -------_. __.__.-
~.~~dic~~~n~th~~nl!!'_~~on_~eck freque~cy__ 1Passed
,!:~~Self-genernted nois':!-Microp!,one installed __ -jPassed

_~:~~5.~~s.t~nlsig~1 tests ofn frequency~eigh!!..~g. C weighting _ __ _ _ _ -JPass~.'!=-=-=-_
,!:7:.~elf-gen':!:.a~ed n~!se, Electrical !Pnssed

,!:_8. Eleclricnl signnl tests offre9uency weightings, A w.~j.!'ling =-__J!nssed~-~__~_=~_
~~_E~"!~_~~!l.~..!-!~~l!i-"ffrequenc:r weightings, ~weig~~ng IPnssed
~.IO. Elec!ricn!_~~_nal te~~offrequency we!!lhlings, Z weighting ----------- -- -I~!~sed --~_===

,4.!! ..!'~~q!,,,-~an~timeweigh~~ngs_~t.!~2: _ _ _ _ _I'~a~~~_

~.:..~2. Level~!neori"!y on thc!.:!c:~~_~e leverJ'.Dng~Uppe~___ _ Passed
;4.13..!-evel Ji~~~3n the reference_level range, _!1'~=-r _ ____ _ _ --- - ,"Passed

4.14. Toneburst response, Time-weighting Fast - -::::IPossed

I~US~ Toneb.!'_~t re-;;'on;': Time-weighting ~lo;-- -- -~--=-___ IPass:.d_-_----

4.16. Toneburst resp~~e. LA~ __ /Pnssed

:~17. Peak ~~~'.,,~~~el. 8 kt:!~ __ i~- - -
4.18. Peak C sound level, 500 Hz -I Pnssed
4.19. Overload indication ----I Passed -

~io. Envi~nm';~i condit~~. Following~~iibration - rp~;d"'

The sound level meter submitted for periodic testing successfully completed the c1nss I tests of IEC 61672-3:2006, for the
environmental conditions under which the tests were perfonned.
However, no general s13temenl or conclusion can be made about confonnnnce crlhe sound level meter to the full requirements of
IEC 61672-1 :2002 because evidence was not publicly available. from an independent testing organiznlion responsible pattern
approvals, to demonstrnle that Ihe model ofsound level meier fully conformed to the requirements in IEC 61672·1:2002 and
because the periodic lest of IEC 61672-3:2006 cover only a limited subset of the specification:;.in IEC 61672-1 :2002.,
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Briiel &Kjcer ¢
The Calibmlion lubornlory
SkodsbofBv~j 307. Dl\·28S0 Na.'llIm. D~mark

CERTIFICATE OF CALIBRATION

3. Instruments

No: CII07125 Page 3 of 10

Gcncmtor

~mpli~rDividcr

Calibmtor

~~~~
Voltmeter

jlnstrument _.

IBriicl & ~~o:r. TI'P: 3~60

IBriicl~ Kjo:-" Tl'pc 3111

IBriicl .& Kjo:r, Tll,,-4226 _

'Briiel & Kjo:r, Tl'pe WA-0302-B 15 pF

-IAgilen~ Type~4970A ~-- --

~\II!ntClryNo.

1235600'4

123111004

: 12422~O.!!

!15050300.2

1142101028---
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Brliel &Kjan ¢
The Calibmliun Luboralol)'
SkodsborcYcj 307. DK-185U Ntcrurn. Denmark

CERTIFICATE OF CALIBRATION No: CII07125 Page 4 of 10

4. Measurements
4.1. Preliminary inspection
Visually inspect instrument., ilnd operate all relevant controls. (section 5)

Routine Passed

4.2. Environmentnl conditions, Prior to calibration

Actual environmental conditions prior to calibration. (section 7)

MCllSun:d I
I IDeG/kP,1 L

~~RHJ

Ai; temper-lime - -. 22.30 L
~i;-pr':~fc_-.-- 1995,-_j_: __-_~
Relative humidity ! 53.00

4.3. Reference information
Information about reference range, level Dnd channel. (section 19.h + 19.m)

___ ____I:~_~:B7 -_._
Rcrcrence sound pressure 94
~ev~I. -1_ _ __

Rcrcnmce level rlmsc i 140

Chnnnci number

4.4. Indication at the calibration check freqnency

1.00

O.I~93.85

1000.00

MeDSure and adjust sound level meter using the supplied calibrator. (section 9 + 19.m)

MCll5urcd I Unccrtninty

IdB I H.) i' IdB I HZI .

-;;89-- --;1;-1
. -- ..

Initial indiCll.lkm
(supplied cnJibrutor) _

ColibrnJ.ion check
frequency (supplied
culibrulor) _'
Adjusted indicalion'
(supplied cnlibrutor)

4.5. Self-generated noise, Microphone installed

Self-generated noise measured with microphone submitted for periodic testing. Avernging time is 30 seconds. An anechoic
chamber is used to isolate environmental noise. (seclion 10.1)

Measured Dc:viDlion UnccrlDinly

A weighted

M()nitor Level

IdB)

17.40

20.40

IdB)

16.16

IIAO

IdB) IdB]

\.00

I un
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Brtiel &Kjcer ¢
TIll: Calibralion Lubornlory
Skodsborgvcj 3117. D"':!8S0 Na:rum. Dcnmork

CERTIFICATE OF CALIBRATION No: CII07]25 Page 5 of 10

4.6. Acoustical signal tests of a frequency weighting, C weighting

Frequency weightings measured acoustically with a calibrated multi-frequency sound calibrator. Averaging lime is 10 seconds, and
the result is the average of 2 measurements. (section 11)

C I Mic. Bde' A I A II oup cr 0 y orr eeepl- I ccep' +Correction I!xpcctctJ I Mcnsur~d 1 M ' d ,Dc\'illiion UncertainlyIPressure Lc, C4126 ,lnnUllnCC ensure Limit Limit,

1000HZ:RCr.--1 [dBI i (dB] (dB] 'II!- (dBI r ldBI IdBi! IdB] I (dBI I (dBI I (dB]

(1st) I 94.30 I 0.15 -0.09 94.24 94.18 94.18 ~_I ~_~ -0.06 0.20

!~n~)H-;::C~.~1 94J~-_I __~~ 1_ ~~ , 942~ J ~~8 94.18 -1.1 -1_ II I ~.06 ~.2~-=-1~
i~:~ic~Cr. ! 94.30 I 0.15 L·0.09 I 9424 I 94.18 94.18 -I -II I 1.1 I -0.06 0.20,

i;5~~~(I"CI'~~28~1-0.00 .!_~oO·.:~r94J1-L94.2S·-- -94.25 _I -1.5 _I 15.:- ~j~i -0.20 c=--.:~

_1:5.89Hz(2nd)J~::!_. r---:::-- -- O!_~ 1!~_I'_94~J __94.25 -l'---~~--- __.::: ~:~~_I! 0.20 -.1 J
:~~c8~~c~ 94.28 I 0.00 0.00 I 94 II 9425 94.25 -15 I 1.5 014 0.20 I
--------,-_. -- ------- ---_.- ---'-- --- -- ---- ~

i~:-:::~~III-;~tt-~~i~---II~--~~K-tI3+t:--lj;::-- ;~~~~~ :~i--I~~~~T~;J ~t ~ :
(A) 94.23 I 1.15 -0.06 92.37. 92.18 9218 -1.6 I 1.6 -0.19 0.30 I J

::~Z~~)-I-:.::-~I~-:}FI-1.:~--I--:::::--r1"[~r::.:fl :~ ~~~~:l~~---l- :.::=1=-1
~~~~~~ - r--;;~9;-1-3.85-1---~--,~~--;9-8-I-B~-r~;--I-~·~-- ----~I--~'---

4.7. Self-generated noise, Electrical

Self-generated noise measured in most sensitive range, with electrical substitution for microphone, according to manufactures
specifications.

Exceedance of the measured level above the corresponding level given in the instruction manual does not. by itself, mean thot the
perfonnnnce oflhe sound level meier is no longer acceptable for many practicol applications. (section 10.2)

A weighled

C wcighlt.'tJ

Z weighted

I M~, Moosured I
___L._ldB] _ IdB]

,.- _I!- -~~- - - 12.86 - - 'I

'5.00 13.37_

I 20.40 18.91 ;--,

UncertainlY

(dB)

0.30

0.30

0.30

I
I

I
I

- t
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4.8. Electrical signal tests offrequency weightings, A weighting

Frequency response measured with electrical signal relotive to level at 1 kHz in reference range. (section 12)

: Inpul Level E\lIet:lcd Mensurcr.l Acoustical Body Corr. Accept - Accept + Dcviolion IUncertllinty
Rcs':. Influence McnsurcrJ limit Limit

0.64

-0.17

·0.46 '1

I

IdB] IdB]

..0.13 OX!

,0.22 I ~.~: I

0.11 I 0.12
-_.~ _._-:- ---

0.04 I 0.12 I
0.-16 1-0-.1-2 i__--"l_.

. ~.05 - -D.l2 i
0.12 I. __.._.
0.12 J ---,
0.11 i I

(dBYI [dB] IdBI IdB] IdB] , IdB) IdB] IdB]

~~.': R:': ·14.68 95.00 J 95.00 -0.04 -0.09 i 94.87 -1.1 1.1

63.0961-1z. 1.52 95.00 I 95.01 021 0.00 I 95.22 I -15 1.5

125.8911z 1 -8.58 1 95.00 I 95.01 I 0.10 ! iiJio I ;iil -=i5; 15

25i:i9ih'- r -16.08 I-9500 1-94.971- Oiii- r 0% 195.04 --1- --=1.4 :- IA
501.19Hz T~r' 95.00- 94.97 .--.0.03 I 0.11 9S.16 . i-·-i;;-! 1.4

!.:~~~ ~_:l!:!!_1 !500~~_:5.00----0~-.=~~~::::: ~9495 J~,:I:6-I- ~~_

~8I.1Hz__. _I' ·~~I·~~~- i·_9~9~. __ :001 __~~_'~~_I·_.:.':6..._·I~ 11
7943.3Hz -13.S8 I 9S.oo ,94.69 0.01 -0.17 94.S4 -3.1 2.1

-i5~49H-;--- ,. -18.0g'i 95.ii0j9S.S9 --0.06-I-~' 95;'-: - -i7;;'-TJ:s- .

I
~

4.9. Electrical signal tests of frequency weightings, C weighting
Frequency response measured with electrical signDI relative 10 level at I kHz in reference range. (section 12)

IInput L"oll Expected Mopsured IAo~~~~"1 Iln~~~eo IM;:';;'d I A~~~i~ - IA~'!'~~t+ ID"illtian IUncortn;nlyI
. --1 - IdaY] ~ -_ldB] --::idB] IdBj-J_!dBI.:] [dBl..... j- IdB] -1.ldIlL !--_ld~i .ldB! .1
..'.DOOIlz,Ror._ 1_:24.68j 95.0~ J 95.00 _~_'~~_'1.~:87 I -1.1 .1__1._1_1 ~~J ~ I

63.096Hz 1 -13.88 i 95.00 I 94.97 021 0.00 9S.18 I -1.5 I ~ 0.18 I 0.11 [

~:~~ ;)~H ::::-l~t :.~:._ ::: j ~~~H~j~--1'~-f :~-!- ::~ .il·-_-~_--!
SOl.l9Hz -24.68 I 95.00 i 9S.04 I -0.03 I 0.11 I 9S2J , -1.4 I 1.4 I 0.13 0.12

1995.31-12. . -=2448 !~ 9500 J-9~03 -=L_ -004~ _~~_I--I-~~'~-. -1.~J--.:..6 !_~-:?~.~_ ilu-_ I
3981.1Hz -13.88! ~L~~:'_I -0.06-'_. 94.8~J--~I 1.6 I -O.~ i~_ .~
7943.3Hz .!_...::.'~_! 9S.oo I 94.69 I 0.01 !_ -0.17_1~~~ 2.1 _ -0.46 I__~~.~
15849Hz ,-16.18 i 9S.00 , 9S.56 I 0.06 I -0.01 I 95.61 i -17.0 I 3.S I 0.61 0.11,

4.10. Electrical sign III tests of frequency ~eightings, Z weighting
Frequency response measured with electrical sign.2.1 relative to level at I kHz in reference range. (section 12)

\ Input Level E'\ipect~d Measurctl
ACOUSliclll , Body I Corr. Accept· ! Act:cpt + Dcvi<ltion 1UncenDinly
~csp Innuern:e Measured Limil Limit

IdBY] , IdB] IdBI IdB) Idlll IdB] - I IdB] IdB] Idll] 1~IlJ, ---
1000Hz, Ror. -24.68 9S.00 95.00 ·0.04 -0.09 94.87 -1.1 1.1 -0.13 0.12

-
63.096Hz -24.6R 95.00 94.98 0.21 0.00 95.19 ·1.5 1.5 0.19 0.12

125.89Hz ':!4,68 9S.00 9S.00 0.10 0.00 95.10 -1.5 I.S 0.10 0.12

251.19H2. -24.68 95.00 95.00 U.OI 0.06 9S.07 -104 1.4 0.07 0.12

501.191-1z -24.68 9S.00 95.00 -0.03 0.22 95.19 -1.4 1.4 U.19 0.12

1995.31-11. -24.68 95.00 95.00 -0.04 .1l.U1 94.95 -1.6 1.6 ·O.US 0.12

3981.1 liz ·24.68 95.00 94.94 -0.01 .0.06 94.B6 -1.6 1.6 -0.14 0.12

7943.307- ·24.68 95.00 94.70 0.02 ·U.17 94.55 -3.1 2.1 ·1l45 0.12

15849Hz ·24.68 95.00 95.62 0.U6 -lUll 9S.67 -17.0 3.5 0.67 0.12
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4.11. Frequency and time weightings at 1 kHz

Frequency Dnd time weighting measured at 1 kHz with electrical signal in reference range. Measured relative to A-weighted nnd
Fast response. (section 13)

E."pectctl Measured Accept- Limit Accept + Limit Deviation UncertainlY

0.12

[dB]

LAF, Ref.

LCF

LZF

LAS

LAeq

1

I-
I

IdB]

94.00

94.00

94.00

94.00

94,00

i-r-

[dBI

94.00
----;

94.00 I

94.00

93.99

93.99

[dBI

-0.4

-0.4

-0.4

-0.4

-0,4

IdBI [dB]

0.4 0.00

0.'1 0.00 0.12

:: I __O_~OO-OI__ :II, -~!~ -~I-
-- 0:4-'I--·-0-,OI--! -o~T

134 dB

119dB

136 dB

138 dB

137dB

135dB

139dB

124 dB

4.12. Level linearity on the reference level range, Upper
Level linearity in reference ronge, measured nt 8 kHz until overlond. (section 14)

II Expected I MCDSun..d I Accept -limit I Accept + limit! Deviation Uncertainly

'-(dB]- - [dB-J-:' -[dB)-[--(.ill]' 1-[dB]' I-~

~.<:i.~__ -'-'-'r 9~OO--!:~~.o...-=-1 _:::~__i_..I~ -='1__ 0.00 I_ 0.12

~~_ _ -1-._ 990D _! 99.00 • _ :~__J.__::I I O:~._ .. ..Il.I~

~~ J ~~Il....J _10400~! .L~_ J_...!:~__! ~00 1__ .'l:~.

109 dB Ii .!.O!:~_ .1. _109'0~ -1, __'~ .. _~__I_·'__ li, _..1>.0: . 0.12

.I,~~dB _. , _~~~ _L. 114.02 , .1.1 .1, ~~ _ ... _ O.O~.. I 0.12

__ 1.._ 119.00 1_ ~9.02 ..! -1.1 1_ 1.1 i 0.02 I 0.12 I
i 124.00 124.02 .1.1 I 1.1 ! 0.02 I 0.12 i

129 dB - ,-- r-l2900::'"l- 129.03·" =~.! ]=-'1.1 --1 _ 00:", 012 l-
I _134~I" ~02 _ !.I.I 1.1 0.02 J 0.12 I
I 135.00 135.02 I -1.1 .•1_ J.I I 0.02 I. 0.12 I'

i 136.00 ' 136.02 . .1.1 .. ! 1.1 'I 0.02 i 0.12 , ,

_J 131.00 137·~_11.1.I ._!.. 1.1 i_. 0.02._._/1 ~~_ ! ,
_1_ 138.00 _138,_02 .1.1' 1.1 I 0.02 0.12 I ,

139.00 139.01 I .1.1 1- -'I~- D.o~ I 0.12 - j--
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4.13. Level linearity on the reference level range, Lower
Level linearity in reference range, measured alS kHz down to lower limit, or until underrange. (section 14)

E.'Cpcctcd Measured Accept- Limit i\cellp! + Limil Deviation UnCCrlilinlY

94dB

89dB

84dB

79dB

74 dB

49dB

44 dB

39dB

34 dB

17 dB

26dB

2S dB

(dB]

94.00

(dB]

94.00

(dB]

-1.1

(dB]

0.00

(dB]

0.12

4.14. Toneburst response, Time-weighting Fast
Response to 4 kHz tanchurst mcrtSured in reference range, relative to continuous signal. (section 16)

0.11

__I
0.11

0.11

(dB)

0.11

Un~~_inl_Y L
1-
!
!
I-0.07-

-0.13

0.8

1.3

1.3

IdB]

0.8

Al:ccpl + Limit

::'1_-

0.25 IDS Durst

Continuous, ReI:

lOOms Burst

2 ms BUl'5t

4.15. Toneburst response, Time-weighting Slow

Response to 4 kHz loncbursl measured in reference ronge, relative to continuous signal. (section 16)

Expected Measured Accept _Limit t Accept + Limit I Dcvi~lion Uncertainty

Conlinuous. Ret:

200 ms Burst

2 ms Burst

(uB]

138.00

130.61

111.01

IdB]

138.01

130.58

110.97

(dB}

-0.8

-0.8

-3.3

(uB]

0.8

0.8

1.3

(dB]

0.01

-11.03

-0.04

luB)

0.11

11.11

0.11
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4.16. Toneburst response, LAE

Response to 4 kHz toneburst measured in reference range, relative to continuous signal. (section 16)

ExpCClc:rJ Mcnsurcd Acc~pt - limit AccC!pl + Limit Deviation UncertainlY

IdBI (dB) (dB) (dB] IdB] (dBI

Continuous, Ref. 138.00 138.00 -0.8 0.8 0.00 0.11

100 ms Burst 131.00 130.98 -0.8 0.8 -0,01 0.11

2m5Bu~1 111.00 110.96 -1.8 1.J -0.04 0.11--- - , _I

0.25 ms oU151 102.00 I 101.86 -3.3 1.J -0.14 0.11

4.17. Peak C sound level, 8 kHz

Single Sine

Continuous, ReI:

Peak·response to a 8 kHz single- cycle sine measured in least-sensitive range, reJotive 10 continuous signal. (section 17)

I Expected I Ml!nSurW Accept - Limit I Aaept + limit I DeviDlion UnccrtDinty

I ---;dii)- 'ldeJ- - [dB] I --idB)- -- i-1diiI IdB]

I-~~~~-1 -'.35.00 _ __:0'" 0,4 _I 0.00 0.11

138040 I 138.64 -2.-1 1.4 I 0.24 0.40

4.18. Peak C sound level, 500 Hz

Peak-response to a SOO Hz half~cycle sine measured in least~sensitive range, relative 10 continuous signal. (section 17)

Continuous, Rer.

Hulf-sim:, Pmitivc:

Hnlf·sinc. NeWltive
J
I

(dB]-- ---
lJ5.00

137.40

137.40

1 __M~;:]~d_
j- -135.00

137.11

137.11

I AcccJlI- limit I,----- -
[dB]

-0.4

-1,4

-1.4

~cccpt ~~imit I
(dB] !
0.4 J

1,4 I
1,4 I

Deviation

[dB)

0.00

-0.29

-0.29

UnL-cnninly

[dB]

0.11

OAO

OAO

4.19. Overload indication

0.30

0.20

1.10

1.20

0.101.8

10.0

10.0

Overload jndication in the least sensitive range detennined wilh D 4 kHz positive/negative half-cycle signnl. (section 18)

j ~;~~ -I ~'''~~~t!: IA"~:~I DC(::;_~n ~ i~ un'(~:in,~
- 1 ~ M ~ i =

I ~
I 0.20
i

I

Continuous
- ._- --- .
Holr-sinc. Positive ,

141.10 -10.0
---_.- -

Hnlf·sinc, Ncgnliyc 141.20 .10.0

Differencc 141.20 -1.8

4.20. Environmental conditions, Following calibration

Actunl environmental conditions followjng c:J.libration. (section 7)

MCllSUrt:U

Air Icmpcrnturc

Air pressure

(DcglkP.1
%RHI

22.90

99.50

Rclulh'c humidil)' 51.00
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The Dunish Accreditation and Metrology Fund - DANAK - is managing the Danish accreditation scheme based on a contract
with the Danish Safety Technology Authority under the Danish MinisllJl ofEconDmic~;Gnd Business Affairs who is responsible
for the legis/oJ/on all accreditation in Denmark.

Thelundamental criteria/or accreditation are described in DSIEN ISO/lEe /7025: "General requirements/or 'he competence
oftesting ond calibration/aborotories ", and in DS/EN ISO//Ee 15189 "Medica//aboratorles - ParticlI/ar reqlliremelllsfor
quality and competence" respectively. DANAK uses guidance documents 10 clarify 'he requirements in the standards, where this
is considered to be necessary. These will mainly be drawn up by the"European co-operation for Accreditation (EA) " or the
"/l1Icrnatlonal Labarato/JI Accreditation Co-operation (lLAC) " with a 1'iew to obtaining uniform criteriafor accreditation
worldwide. In addition, the DOllish Safety Technology Authority issues Technical Regulations pJ"ltpal'ed by DANAK with specific
requirementsfor accreditation that al'e not contained in the standards.

In order/or a laboratory to be accredited it is, among other things, I'equired:

that the laboratolJI and its persolJnel arefreeji'om any commercial,financial 01' other pressures, which might ilif!uence
their impartiality;

that the laboratory operates a documented management system, and has a management that ensures that the system is
followed and moinlained,'

that the laboratory has at its disposal all items ofequipment, facilities and premises required/or correct pel!ormallcc of
the se'1'ice that it is accredited /0 pir/orm;

that the laboratory has at its disposal personnel with technical competence and practical e:rpcl'ience in pelfarming the
senlices that they are accredited to pelfarm;

that the laborato/JI has pl'Ocedllresfo,. traceabllily and uncertainty calclllations;

thaI accredited testing, calibration or medical f!.ramination are peiformed in accordance withfitlly validated and
documented methods,·

that accredited sen/ices are pe'formed and I'eported in confidentiality with the cllstomer and in compliance with the
cllstomer's request;

thaI the laboralolJ' keeps records which contain sl!l/icient information to permit repetition oft/w act:"f!dited test,
calibl'ation or medical examiJralion,'

that the laboratory is subject 10 slIrl/eillance by DANAK on a regulal' basis;

thaI the laboratory shall take out an insurance, which COl'ers liability in connection with the peryormance ofaccredited
services,

,
Reports carrying DANAK 's accreditation mark arc-ftsed when reporting accredited sel1'ices and show that these have been
perforllled in accordance with the rulesfor accreditation.
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