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1.0 INTRODUCTION 

Soundness Acoustics has been engaged by CKDS Architecture to provide background noise 
monitoring for the project at 25-27 Boyd Street, Tweed Heads, NSW (the Project). The Project is a 
multistorey residential development for Homes NSW. There will be 80 residential units 
constructed over 13 levels with basement carparking.  

The Project is currently going through the planning approval process. Spectrum Acoustics Pty Ltd 
provided a noise and vibration impact assessment (NVIA) report as part of the development 
application (document 242409-10593-R1, dated November 2024). The NVIA adopted the 
minimum background noise levels as defined in the NSW Noise Policy for Industry 2017 (NPfI).  

Subsequently, Tweed Shire Council have requested that background noise monitoring be 
conducted to determine the existing background noise levels for the Project. This report outlines 
the background noise monitoring that has been conducted, the methodology, results and site 
observations.  

A glossary of acoustic terminology is provided in APPENDIX A.  

2.0 BACKGROUND NOISE MEASUREMENTS 

2.1 Overview 

This report describes activities involved in measuring noise which are detailed in Table 1. The 
term ‘noise monitoring’ describes continuous noise monitoring over multiple days with 
environmental noise monitoring equipment. The term ‘noise measurement’ describes short-term 
‘attended’ noise measurements conducted by Soundness Acoustics.  

Table 1: Noise measuring activities 

Activity Activity description 

Noise monitoring An environmental noise monitor is positioned and left to 
continuously record noise levels over consecutive days and 
including weekends. 

The monitor records noise levels at one-eight of a second 
intervals, including high-quality audio samples for 1 minute of 
every 15-minute period. 

Attended noise measurements Noise measurements conducted for 15-minutes to identify 
and record the local noise environment and provide general 
observations. 

The attended noise measurements record detailed frequency 
content to assess discrete noise events and characteristics. 

General observations Recording the on-site visual and aural observations and 
characteristics of the noise environment at the noise 
monitoring and attended noise measurement locations. 

Observations typically identify the dominant, secondary and 
intermittent noise sources, weather conditions and presence 
of local features such as noise walls and local terrain. 
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2.2 Measurement methodology 

We conducted the background noise measurements in accordance with the Noise Guide for 
Local Government and NSW EPA Approved methods for the measurement and analysis of 
environmental noise in NSW. These documents refer to the NPfI: EPA 2017 for determining 
background noise.  

We conducted long-term background noise monitoring in accordance with the NPfI Fact Sheet 
A. Attended noise measurements were conducted in accordance with Australian Standard AS 
1055:2018 Acoustics: description and measurement of environmental noise (AS 1055:2018). 

Noise levels were measured using a handheld sound level meter and an unattended noise 
monitor. The instrumentation details are presented in APPENDIX B. Instrumentation calibration 
certificates are provided in APPENDIX C.  

All noise measurements were conducted in the free-field i.e. located greater than 4 metres away 
from any large, reflective structures (apart from the ground). All measurements were conducted 
1.5 metres above ground level. 

2.3 Measurement locations 

The noise monitoring was conducted between Friday 23rd May and Tuesday 3rd June 2025 at the 
location within the property boundary shown in Figure 1. The monitoring location was selected in 
consultation with CKDS Architecture as being representative of surrounding sensitive receptors 
in proximity to Boyd Street and Brett Street.  

Figure 1  Noise monitor location 

 

  

Noise Monitor Location 
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Details of the noise monitor location are provided in Table 2. 

Table 2 Noise monitor location description 

Location GPS Coordinates Description Photo 

25-27 Boyd Street, 
Tweed Heads NSW 
2485 

 

Lot 1, DP 843470 

28° 10' 39.18'' S 

153° 32' 22.866'' E 

6 metres from southern 
boundary with Brett Street, 
12 metres from eastern 
boundary with Boyd Street 

 

Atmospheric conditions during the monitoring period were collected from the Gold Coast 
Airport Weather Station, approximately 2.3km west of the project site. Historical weather data 
was obtained from this weather station from weatherunderground.com. Measurements affected 
by periods of rain or high winds (greater than 5 metres per second) have been removed prior to 
calculating the background noise levels. This comprised approximately 30 hours of data over the 
measurement period due to high winds.  

3.0 NOISE MEASUREMENT RESULTS 

3.1 Background Noise Monitoring Results 

The background noise levels collected over the monitoring period were processed to determine 
the ‘rating background level’ (RBL). The RBL is the overall single-figure background level 
representing the day, evening and night period at each monitoring location. 

The RBL was obtained using the methodology outlined in Clause B1.3 of the NPfI using the ‘10th 
percentile method’.  Table 3 provides the calculated RBL at the monitoring location. The NPfI 
default minimum RBL is provided in the table for reference.  

APPENDIX D provides detailed monitoring results and daily noise traces.  

Table 3 Calculated RBL at 25-27 Boyd Street 

Location 
RBL dB(A) 

7am – 6pm 6pm – 10pm 10pm – 7am 

25-27 Boyd Street,  

Tweed Heads NSW 2485 

 

Lot 1, DP 843470 

48 40 36 

NPfI minimum RBL 35 30 30 
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3.2 Attended Noise Monitoring Results 

We conducted two attended noise measurements, once during the noise monitor deployment 
and once on retrieval. The first measurement was taken during the day, and the second during 
the night time period, with each measurement being 15 minutes long. 

We positioned the attended noise measurement sound level meter beside the background 
noise monitor microphone. During both attended noise measurements, the LA1, T, LA10, T, LA90, T and 
LAeq, T noise descriptors between both sets of equipment were less than 1 dB of each other and 
therefore agreed well.   

On-site weather readings were taken with a Kestrel 3000 anemometer. Weather conditions were 
fine, with no rain, cloud cover and minimal wind for both sets of attended noise measurements.  

The attended measurement results are summarised in Table 4. 

Table 4 Summary of attended noise measurements at 25-27 Boyd Street 

Day / Date 
Time 
(Start) 

Measured Noise Level, dB(A) 
General observations 

LAeq LA1 LA10 LA90 

Friday,  

23 May 2025 

10:00 AM 59 70 61 50 General traffic noise from Boyd Street 
and Brett Street roundabout 58-60 
dB(A). 

Loud truck over roundabout 74 dB(A). 

Loud car engine 69 dB(A). 

Period of low traffic on roundabout 50-
53 dB(A). 

No traffic on roundabout 46-48 dB(A) - 
distant cars approaching roundabout. 

Momentary (~3 seconds) test alarm from 
neighbouring apartment building 57 
dB(A). Occurred approximately 10 times. 

Loud conversation of people nearby 54 
dB(A). 

Tuesday, 

3 June 2025 

5:00 AM 54 64 53 37 Distant M1 Pacific Highway road traffic 
noise 35-36 dB(A). 

Local traffic noise (not on Boyd or Brett 
Street) 38-41 dB(A). 

Distant truck acceleration 48dB(A). 

Car starting and leaving 39 dB(A). 

Slow car moving around roundabout 49 
dB(A). 

Car pass on roundabout 55 dB(A). 

Car start on Boyd Street 39 dB(A). 

Rubbish truck on roundabout and Brett 
Street 76 dB(A). 
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4.0 DISCUSSION 

The observations recorded during the attended noise measurements identified that the 
background noise environment is predominantly controlled by intermittent local traffic noise. 
This is consistent with the description of the ‘Suburban’ receiver category in the NPfI. This 
receiver category contains typical planning zones, including the Project site zoning of R3 – 
medium density residential.  The wording for the ‘Suburban’ category is reproduced below for 
reference:  

Suburban – an area that has local traffic with characteristically intermittent traffic flows or 
with some limited commerce or industry. This area often has the following characteristic: 
evening ambient noise levels defined by the natural environment and human activity 

The calculated RBLs for the Project are well above (by up to 13 dB) the minimum RBLs provided 
in the NPfI. This is primarily due to Project being in proximity to local traffic noise sources and 
industry, whereas the minimum noise levels are targeted more to rural developments. Noise 
from the Brett Street and Boyd Street roundabout were observed to generally control the noise 
levels at the monitoring location. Traffic volumes through the roundabout reduce during the 
night, and background noise levels during the night-time period are characterised by distant 
highway noise from the Pacific Motorway and local traffic noise influence.  

5.0 CONCLUSION 

Soundness Acoustics conducted noise measurements for the Homes NSW project at 25-27 Boyd 
Street, Tweed Heads, NSW. The measurements were to satisfy a request from Tweed Shire 
Council for noise monitoring to determine the existing background noise levels in accordance 
with the NSW Noise Policy for Industry 2017 (NPfI) Fact Sheet A.  

We conducted long term noise monitoring between Friday 23rd May and Tuesday 3rd June 2025 
at the Project site. Attended noise measurements were conducted simultaneously with the noise 
monitor to verify the noise monitor data and make observations of the noise environment at the 
Project site. We identified that the background noise environment is predominantly controlled by 
intermittent local traffic noise. 

We assessed the background noise monitoring data and measurements affected by extraneous 
noise or periods of rain or high winds (greater than 5 metres per second) were removed.  

The rating background level (RBL) for the Project was determined from the long term noise 
monitoring data. We calculated the RBL for each period in accordance with the NPfI. The results 
are presented below: 

Day (7am – 6pm)  Evening (6pm – 10pm)   Night (10pm – 7am) 

48 dB(A)   40 dB(A)    36 dB(A) 
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APPENDIX A Glossary of Terminology 

A-weighting The process by which noise levels are corrected to account for the non-linear 
frequency response of the human ear. 

dB Decibel 
The unit of sound level. 

Expressed as a logarithmic ratio of sound pressure P relative to a reference pressure 
of Pr=20 µPa i.e. dB = 20 x log(P/Pr)   

dBA The unit of sound level which has its frequency characteristics modified by a filter (A-
weighted) so as to more closely approximate the frequency bias of the human ear. 

LAeq, T The equivalent continuous (time-averaged) A-weighted sound level.  This is 
commonly referred to as the average noise level.  

The suffix "t" represents the time period to which the noise level relates, e.g. (8 h) 
would represent a period of 8 hours, (15 min) would represent a period of 15 
minutes and (2200-0700) would represent a measurement time between 10 pm and 
7 am. 

LA1, T A’ Weighted noise level equalled or exceeded for 1% of the measurement period T, 
i.e. the noise level is below the LA10 noise level 99% of the time. 

LA10, T A’ Weighted noise level equalled or exceeded for 10% of the measurement period 
T, i.e. the noise level is below the LA10 noise level 90% of the time. The LA10 is a 
common noise descriptor for environmental and traffic noise.   

LA90, T The A-weighted noise level equalled or exceeded for 90% of the measurement 
period.  This is commonly referred to as the background noise level.  

LAmax  The A-weighted maximum noise level.  The highest noise level which occurs during 
the measurement period. 

Noise A sound that is unwanted by, or distracting to, the receiver. 

Rating Background 
Level 

Rating background level (RBL) is the overall single-figure background level 
representing each period. The ‘assessment background level’ is determined over at 
least a week for each day, evening and night-time period by determining the lowest 
or tenth percentile LA90, T value. 

The ‘rating background level’ or minimum LA90,15 min is obtained by taking the median 
‘assessment background level’. 
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APPENDIX B Instrumentation 

Instrumentation details are presented in Table 5 below. 

Table 5 Instrumentation 

Type Serial Number 
Date of Last Laboratory 
Calibration 

B&K 2250 Sound Level Meter, 
Class 1 

3031300 11 October 2024 

B&K Type 4231 Acoustic 
Calibrator 

3029274 11 October 2024 

Svan SV307A Noise Monitoring 
Station, Class 1  

137601 19 July 2024 

The calibration of the sound level meter and noise monitor was checked before and after data 
acquisition against a calibrated reference source.  No calibration drifts were noted.  All 
instruments were in current National Association of Testing Authorities, Australia (NATA) 
calibration at the time of use. The instrumentation calibration certificates are provided in 
APPENDIX C. 
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APPENDIX C Instrumentation Calibration Certificates 
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APPENDIX D Detailed Noise Monitoring Results  



Noise Monitoring Data Sheet

Address Monitoring Start Instrument Type

Suburb Monitoring Finish Monitor Serial

Lot No. Mic. Height (m) Start Cal. (dB(A))

Latitude Measurement Post Cal. (dB(A))

Longitude Sample Interval Operator

Date ABL Day ABL Evening ABL Night

^ Measurement period incomplete.   * Measurement excluded due to weather impacts or extraneous noise.

Site Aerial Imagery

Assessment Background Levels (ABL) and Rating Background Levels (RBL)

25-27 Boyd Street

-*
-* 38

-*

94.0

94.0

Monday, 26 May 2025
Tuesday, 27 May 2025

48
-*
48

46
41
39

23/05/2025

3/06/2025

48

-*
45
45

36
40
37

40
42
39

Wednesday, 28 May 2025
Thursday, 29 May 2025
Friday, 30 May 2025

-*
51

40
-*
40
42
40

Monday, 2 June 2025

1.5m AGL

Free-field

15 minute153.5718

-28.2024

Lot 1, DP 843470

Tweed Heads

25-27 Boyd Street Svan SV307A

137601

MM

-*

-*
32
35
36
-*
39

Friday, 23 May 2025
Saturday, 24 May 2025
Sunday, 25 May 2025

RBL Day dB(A)
7am-6pm

RBL Evening dB(A)
6pm-10pm

RBL Night dB(A)
10pm-7am 3640

Saturday, 31 May 2025
Sunday, 1 June 2025

25-27 Boyd Street 1



Site Photos

25-27 Boyd Street 2



Attended Measurement #1: 
Start Time

Comments

Attended Measurement #2: 
Start Time

Comments

Attended Measurement Summary

Distant M1 Pacific Highway road traffic noise 35-36 dB(A).
Local traffic noise (not on Boyd or Brett Street) 38-41 dB(A).
Distant truck acceleration 48dB(A).
Car starting and leaving 39 dB(A).
Slow car moving around roundabout 49 dB(A).
Car pass on roundabout 55 dB(A).
Car start on Boyd Street 39 dB(A).
Rubbish truck on roundabout and Brett Street 76 dB(A). 

Friday, 23 May 2025

Tuesday, 3 June 2025

53

L10

61
61

Leq
46

Lmin
80

Lmax
10:15 AM Attended

L1 L10
70
70

L90
50
51

End Time Type Leq Lmin Lmax L1

37
5:00 AM 5:15 AM Attended 54 34 76 64 53 37
5:00 AM 5:15 AM Logger 54 34 76 64

L90

Logger10:15 AM10:00 AM 814660

General traffic noise from Boyd Street and Brett Street roundabout 58-60 dB(A).
Loud truck over roundabout 74 dB(A).
Loud car engine 69 dB(A).
Period of low traffic on roundabout 50-53 dB(A).
No traffic on roundabout 46-48 dB(A) - distant cars approaching round about control the background.
Momentary (~3 seconds) test alarm from neighbouring apartment building 57 dB(A).
Loud conversation of people nearby 54 dB(A).

End Time Type
10:00 AM 59

25-27 Boyd Street 3



Site Noise and Weather Conditions

25-27 Boyd Street 4



Site Noise and Weather Conditions

25-27 Boyd Street 5



Site Noise and Weather Conditions

25-27 Boyd Street 6



Site Noise and Weather Conditions

25-27 Boyd Street 7



Site Noise and Weather Conditions

25-27 Boyd Street 8



Site Noise and Weather Conditions

25-27 Boyd Street 9
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60 81 70 61 51 46 0.0 - NNW 23.0 57 1013 0.0 50 67 60 53 40 37 3.6 - SW 16.0 100 1013 0.0

61 83 73 61 51 44 4.2 - N 23.0 57 1013 0.0 52 72 64 54 40 38 3.6 - WSW 16.0 94 1013 0.0

58 77 68 60 51 45 0.0 - N 23.0 57 1013 0.0 50 66 60 55 40 39 0.0 - WSW 16.0 100 1013 0.0

- - - - - - 5.3 - N 23.0 57 1012 0.0 49 67 61 52 38 35 0.0 - CALM 14.0 100 1013 0.0

56 78 65 59 50 45 0.0 - N 24.0 57 1012 0.0 48 60 57 52 37 35 0.0 - CALM 14.0 100 1013 0.0

57 73 66 60 49 41 4.7 - N 24.0 53 1012 0.0 46 67 56 50 36 34 0.0 - CALM 14.0 100 1013 0.0

59 83 65 59 49 42 0.0 - N 24.0 57 1012 0.0 46 60 56 51 37 35 0.0 - CALM 14.0 100 1013 0.0

57 71 65 60 50 45 4.7 - N 24.0 57 1011 0.0 49 73 58 50 36 35 0.0 - CALM 14.0 100 1013 0.0

58 70 66 61 51 42 0.0 - N 24.0 57 1011 0.0 47 68 61 44 36 35 0.0 - CALM 14.0 100 1013 0.0

59 80 70 61 50 43 4.2 - N 24.0 57 1011 0.0 44 59 56 45 39 38 0.0 - CALM 14.0 100 1013 0.0

56 74 63 59 50 42 0.0 - N 24.0 57 1011 0.0 48 69 59 51 40 39 0.0 - CALM 14.0 100 1013 0.0

57 71 66 60 48 42 4.7 - N 24.0 57 1010 0.0 45 65 57 45 39 37 1.9 - WSW 14.0 100 1013 0.0

56 67 63 59 50 42 4.7 - N 24.0 61 1010 0.0 44 63 55 45 37 36 0.0 - WSW 15.0 100 1013 0.0

58 71 66 61 51 43 4.7 - N 24.0 61 1010 0.0 45 65 56 47 37 35 1.9 - SW 15.0 94 1013 0.0

- - - - - - 5.3 - N 24.0 61 1010 0.0 49 76 59 43 37 36 0.0 - SW 15.0 94 1013 0.0

- - - - - - 5.3 - N 24.0 57 1010 0.0 40 56 50 41 36 34 0.0 - CALM 14.0 94 1013 0.0

- - - - - - 5.6 - N 24.0 57 1010 0.0 42 58 54 41 36 33 0.0 - CALM 14.0 100 1013 0.0

- - - - - - 5.6 - N 24.0 57 1010 0.0 41 61 55 39 35 33 1.7 - WSW 13.0 100 1013 0.0

59 73 67 62 52 46 0.0 - N 24.0 57 1010 0.0 47 70 59 40 37 36 0.0 - WSW 13.0 100 1013 0.0

59 72 67 61 52 47 4.7 - N 24.0 57 1010 0.0 43 60 56 42 36 35 1.7 - W 13.0 94 1013 0.0

60 85 69 62 53 47 4.7 - N 24.0 61 1010 0.0 44 60 56 45 36 35 0.0 - W 13.0 100 1013 0.0

61 83 68 62 53 44 4.2 - N 24.0 61 1010 0.0 44 61 56 43 39 37 1.7 - WSW 13.0 100 1013 0.0

61 84 70 62 54 50 4.2 - N 24.0 65 1010 0.0 44 61 57 44 38 37 0.0 - WSW 14.0 100 1014 0.0

58 69 64 61 51 44 4.2 - N 23.0 65 1010 0.0 46 67 56 48 38 35 2.5 - SW 14.0 100 1014 0.0

59 73 67 61 52 46 4.2 - N 23.0 69 1011 0.0 41 58 54 40 35 33 0.0 - SW 14.0 100 1014 0.0

57 72 65 60 52 46 4.2 - N 23.0 69 1011 0.0 46 67 59 42 35 33 0.0 - CALM 14.0 100 1013 0.0

59 72 68 61 52 45 0.0 - N 23.0 73 1011 0.0 45 65 58 45 36 34 1.7 - CALM 14.0 100 1014 0.0

59 75 68 61 51 46 3.6 - N 22.0 73 1011 0.0 44 61 56 44 37 35 1.7 - W 13.0 100 1014 0.0

60 82 68 61 52 45 0.0 - N 22.0 78 1011 0.0 46 64 59 48 38 36 1.7 - W 14.0 100 1014 0.0

60 85 64 59 51 44 1.9 - NW 20.0 78 1011 0.0 48 69 60 52 38 37 1.7 - NW 14.0 94 1014 0.0

57 77 65 59 49 43 0.0 - NW 20.0 88 1012 0.0 46 63 59 48 39 38 1.7 - NW 14.0 100 1015 0.0

56 73 65 58 48 42 1.9 - W 18.0 88 1012 0.0 48 62 58 53 40 38 1.7 - W 14.0 100 1015 0.0

55 76 63 57 43 39 0.0 - W 18.0 94 1012 0.0 47 61 59 51 40 37 0.0 - W 14.0 100 1015 0.0

56 72 68 58 44 40 0.6 - SW 18.0 94 1012 0.0 50 65 59 54 42 40 1.7 - WSW 14.0 100 1015 0.0

55 67 63 59 45 40 0.0 - SW 18.0 94 1012 0.0 54 69 63 57 45 41 1.9 - WSW 14.0 100 1016 0.0

54 67 62 57 44 40 1.1 - SW 17.0 94 1012 0.0 53 67 62 57 44 42 1.9 - WSW 14.0 100 1016 0.0

57 79 62 58 44 41 0.0 - SW 17.0 94 1012 0.0 54 73 64 56 45 42 1.9 - WSW 15.0 100 1016 0.0

54 68 65 57 44 40 1.1 - SW 17.0 94 1012 0.0 54 70 63 58 46 43 0.0 - CALM 15.0 94 1016 0.0

55 75 68 57 43 40 0.0 - SW 17.0 100 1013 0.0 55 68 64 58 46 42 0.0 - CALM 17.0 94 1016 0.0

52 72 63 55 41 39 0.0 - CALM 15.0 100 1013 0.0 55 70 63 58 45 40 0.0 - CALM 17.0 88 1015 0.0

52 64 60 56 41 39 0.0 - CALM 16.0 100 1013 0.0 54 70 63 58 44 39 0.0 - CALM 17.0 94 1017 0.0

50 66 60 53 40 38 1.1 - WSW 16.0 94 1013 0.0 54 77 62 57 44 40 0.6 - WSW 16.0 94 1017 0.0

51 67 62 55 40 38 1.7 - WSW 16.0 100 1013 0.0 56 71 64 59 48 42 0.0 - WSW 17.0 94 1017 0.0

50 62 59 55 40 38 1.7 - W 14.0 100 1013 0.0 55 68 61 58 46 40 1.7 - NNW 17.0 88 1017 0.0

52 71 61 55 41 38 1.7 - W 15.0 100 1013 0.0 56 72 64 59 48 41 0.0 - NNW 19.0 88 1017 0.0

50 68 60 54 40 37 1.7 - SW 15.0 100 1013 0.0 56 68 63 59 48 39 0.0 - CALM 19.0 83 1017 0.0

Site Noise and Weather Conditions
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24/05/25 2:15
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23/05/2025 16:45
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23/05/2025 14:30
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23/05/2025 15:45

23/05/2025 16:00

23/05/2025 16:15
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23/05/2025 12:15
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59 82 67 59 48 40 0.0 - CALM 20.0 83 1017 0.0 52 72 60 56 44 41 0.0 - WSW 16.0 100 1018 0.0

55 67 63 58 45 40 1.9 - WSW 20.0 78 1017 0.0 52 65 61 56 42 40 0.0 - CALM 16.0 100 1018 0.0

56 73 66 59 47 38 0.0 - WSW 22.0 78 1017 0.0 56 73 64 60 44 40 1.1 - CALM 16.0 100 1018 0.0

58 80 67 60 50 42 2.5 - NW 22.0 57 1017 0.0 52 67 61 56 45 43 1.1 - S 16.0 94 1018 0.0

56 69 62 59 48 41 0.0 - NW 24.0 57 1017 0.0 52 65 60 56 45 43 1.9 - S 16.0 100 1018 0.0

57 79 63 59 47 41 3.1 - NW 24.0 50 1017 0.0 51 64 60 55 43 42 1.9 - W 15.0 100 1018 0.0

58 76 67 60 49 42 0.0 - NW 24.0 53 1017 0.0 50 62 59 54 42 40 1.9 - W 15.0 100 1018 0.0

58 75 69 59 48 41 3.6 - N 23.0 53 1017 0.0 52 75 65 54 41 39 1.1 - W 15.0 94 1018 0.0

61 84 71 60 51 42 0.0 - N 24.0 53 1017 0.0 48 60 57 52 42 41 0.0 - W 15.0 100 1018 0.0

58 80 68 60 50 41 4.2 - N 24.0 53 1016 0.0 50 73 58 53 43 41 1.7 - SSW 15.0 100 1018 0.0

57 71 64 60 49 41 4.2 - N 24.0 57 1016 0.0 50 65 58 53 45 41 0.0 - SSW 15.0 100 1018 0.0

58 79 66 60 51 45 4.2 - N 24.0 57 1015 0.0 48 64 58 52 40 38 1.9 - WSW 15.0 100 1018 0.0

60 73 66 62 54 49 4.2 - N 24.0 61 1015 0.0 45 60 57 46 38 36 0.0 - WSW 15.0 100 1018 0.0

61 85 67 62 51 41 3.6 - NNE 24.0 61 1015 0.0 46 62 58 50 39 37 1.7 - NW 15.0 100 1018 0.0

62 76 69 65 55 45 3.6 - NNE 24.0 61 1015 0.0 47 61 57 51 40 38 0.0 - NW 15.0 100 1018 0.0

61 71 67 64 53 41 3.6 - NE 24.0 57 1014 0.0 46 68 57 45 40 37 0.0 - CALM 14.0 100 1017 0.0

58 78 66 61 50 42 0.0 - NE 24.0 57 1015 0.0 47 60 56 51 42 40 0.0 - CALM 15.0 100 1017 0.0

- - - - - - 5.3 - NNE 24.0 57 1015 0.0 47 60 57 51 43 41 0.0 - CALM 15.0 94 1017 0.0

- - - - - - 5.3 - NNE 24.0 57 1015 0.0 50 71 61 50 43 41 0.0 - CALM 15.0 100 1017 0.0

58 75 69 60 46 41 4.7 - N 24.0 57 1014 0.0 48 71 59 46 42 40 0.6 - SW 15.0 100 1017 0.0

56 76 64 58 47 41 4.7 - N 24.0 61 1014 0.0 46 58 56 49 42 40 0.0 - SW 15.0 100 1017 0.0

56 72 65 59 47 41 4.7 - N 24.0 61 1014 0.0 46 65 58 47 41 40 1.9 - WSW 15.0 100 1017 0.0

56 75 67 58 47 41 4.7 - N 24.0 61 1014 0.0 47 59 56 48 43 41 0.0 - WSW 15.0 100 1017 0.0

57 74 64 60 46 42 4.7 - NNE 24.0 61 1014 0.0 46 58 55 47 44 41 1.7 - WSW 15.0 94 1016 0.0

57 83 67 59 47 43 0.0 - NNE 24.0 61 1014 0.0 46 56 51 47 44 42 1.7 - WSW 15.0 94 1016 0.0

56 76 64 59 46 42 4.7 - NNE 24.0 57 1014 0.0 48 62 58 50 43 41 0.0 - CALM 14.0 94 1016 0.0

54 69 60 58 47 43 0.0 - NNE 24.0 61 1014 0.0 45 58 53 46 43 41 0.0 - CALM 14.0 100 1016 0.0

55 68 62 58 45 42 4.7 - NNE 24.0 61 1014 0.0 48 61 58 50 44 43 0.0 - CALM 13.0 100 1016 0.0

56 72 65 59 48 43 0.0 - NNE 24.0 69 1015 0.0 46 60 56 46 43 41 0.0 - CALM 13.0 100 1016 0.0

57 74 66 59 48 43 4.7 - N 23.0 69 1015 0.0 46 59 56 46 43 42 0.0 - CALM 13.0 100 1016 0.0

70 97 78 60 47 43 0.0 - N 23.0 73 1015 0.0 45 58 53 45 43 41 0.0 - CALM 13.0 100 1016 0.0

56 73 64 58 48 44 4.2 - N 22.0 73 1015 0.0 46 55 52 47 44 43 0.0 - CALM 13.0 100 1016 0.0

56 71 63 59 48 43 0.0 - N 22.0 73 1015 0.0 47 61 56 48 44 42 0.0 - CALM 13.0 100 1016 0.0

- - - - - - 5.3 - N 22.0 73 1015 0.0 49 66 59 50 44 42 0.0 - CALM 13.0 100 1016 0.0

65 91 75 59 49 46 0.0 - N 22.0 78 1016 0.0 47 60 57 51 43 42 1.1 - CALM 13.0 100 1017 0.0

57 75 66 59 50 46 4.7 - N 22.0 78 1016 0.0 49 62 59 53 43 42 1.1 - SW 13.0 100 1017 0.0

56 74 67 58 47 44 0.0 - N 22.0 78 1016 0.0 50 67 61 53 44 42 1.1 - SW 14.0 100 1017 0.0

57 79 65 58 45 42 3.1 - NNW 21.0 78 1016 0.0 52 72 62 56 45 43 0.6 - SW 14.0 100 1017 0.0

54 70 62 57 44 42 0.0 - NNW 21.0 94 1017 0.0 54 68 62 57 48 45 0.0 - SW 14.0 100 1017 0.0

52 67 61 56 43 41 2.5 - WSW 18.0 94 1017 0.0 56 81 68 57 47 45 0.0 - CALM 13.0 100 1017 0.0

55 70 64 58 44 40 2.5 - WSW 18.0 94 1017 0.0 54 72 63 57 47 45 0.0 - CALM 14.0 100 1018 0.0

54 75 64 57 41 40 2.5 - WSW 17.0 94 1017 0.0 55 74 64 58 47 44 1.1 - WSW 14.0 100 1018 0.0

51 68 59 55 43 41 2.5 - WSW 17.0 94 1017 0.0 54 70 62 57 46 44 0.0 - WSW 15.0 100 1018 0.0

56 78 65 57 43 40 0.0 - CALM 17.0 94 1017 0.0 56 74 66 58 46 43 1.7 - WSW 15.0 100 1018 0.0

56 78 68 56 43 42 1.9 - CALM 17.0 100 1017 0.0 55 68 63 58 45 43 0.0 - WSW 17.0 100 1018 0.0

52 71 62 55 44 41 1.9 - WSW 16.0 100 1017 0.0 56 77 65 58 47 42 1.7 - WSW 17.0 94 1018 0.0

Site Noise and Weather Conditions
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57 75 66 59 47 42 0.0 - WSW 18.0 94 1019 0.0 52 72 61 55 41 39 1.9 - W 18.0 100 1018 0.0

57 77 66 60 48 43 1.1 - WSW 18.0 94 1019 0.0 51 74 61 54 39 37 1.9 - W 18.0 100 1018 0.0

56 72 63 59 48 42 0.0 - WSW 20.0 94 1019 0.0 49 65 58 53 39 37 1.9 - W 18.0 100 1018 0.0

57 72 65 61 50 44 0.0 - CALM 20.0 88 1019 0.0 48 60 57 53 39 38 1.9 - W 18.0 100 1018 0.0

58 79 69 60 49 43 0.0 - CALM 22.0 88 1019 0.0 47 62 57 52 39 37 0.0 - W 19.0 100 1018 0.0

56 72 64 59 49 40 1.1 - ENE 22.0 73 1019 0.0 48 64 58 52 39 38 3.1 - NW 19.0 94 1018 0.0

57 69 63 60 48 40 0.0 - ENE 24.0 73 1019 0.0 47 61 57 52 40 38 0.0 - NW 20.0 94 1018 0.0

58 78 67 60 49 43 0.6 - ENE 24.0 69 1019 0.0 48 64 57 51 40 38 2.5 - NW 20.0 78 1018 0.0

57 73 66 60 50 43 3.1 - ENE 24.0 69 1019 0.0 47 62 58 51 40 39 0.0 - NW 20.0 83 1018 0.0

58 74 67 60 50 43 3.1 - NE 24.0 65 1018 0.0 47 61 57 51 40 39 2.5 - WNW 19.0 83 1018 0.0

58 83 65 59 49 43 3.1 - NE 24.0 65 1018 0.0 45 61 56 46 40 38 0.0 - WNW 19.0 83 1018 0.0

57 71 66 60 49 44 2.5 - NE 24.0 65 1018 0.0 44 57 55 46 40 38 1.1 - N 19.0 83 1018 0.0

57 81 64 60 50 43 3.6 - NE 24.0 65 1018 0.0 45 63 57 47 40 39 0.0 - N 19.0 88 1018 0.0

56 74 64 59 48 44 3.6 - ENE 24.0 65 1018 0.0 43 59 54 43 39 37 3.1 - NW 19.0 88 1017 0.0

57 73 65 60 49 41 0.0 - ENE 24.0 73 1018 0.0 45 66 57 42 38 37 0.0 - NW 20.0 88 1017 0.0

59 83 65 60 46 41 4.2 - NE 24.0 73 1017 0.0 46 65 57 48 39 38 2.5 - NW 20.0 83 1017 0.0

56 68 63 59 48 40 4.2 - NE 24.0 73 1017 0.0 47 69 59 44 38 37 0.0 - NW 20.0 94 1017 0.0

56 71 64 59 47 42 3.1 - ENE 24.0 69 1017 0.0 43 67 54 42 37 36 1.9 - SW 18.0 94 1017 0.0

65 93 68 60 48 41 3.6 - ENE 24.0 69 1017 0.0 41 59 51 40 36 34 0.0 - SW 18.0 94 1018 0.0

55 69 63 59 47 39 3.6 - NE 24.0 65 1017 0.0 42 58 55 40 36 34 2.5 - SSE 18.0 94 1018 0.0

56 71 64 58 47 40 3.6 - NE 25.0 65 1017 0.0 38 53 46 39 36 34 2.5 - SSE 18.0 100 1018 0.0

55 64 62 58 47 39 2.5 - ENE 25.0 65 1016 0.0 43 57 50 46 38 35 2.5 - SSE 18.0 100 1018 0.0

57 76 70 60 47 40 0.0 - ENE 26.0 65 1016 0.0 45 56 53 47 42 40 2.5 - SSE 18.0 100 1018 0.0

55 67 62 59 47 40 2.5 - NE 26.0 61 1016 0.0 46 60 54 47 43 40 0.0 - CALM 18.0 94 1017 0.0

57 76 65 59 47 40 0.0 - NE 26.0 65 1016 0.0 46 60 57 46 42 39 0.0 - CALM 18.0 94 1017 0.0

61 87 65 59 44 38 2.5 - ESE 25.0 65 1016 0.0 45 60 55 45 41 39 0.0 - CALM 18.0 94 1017 0.0

57 80 67 59 45 39 0.0 - ESE 25.0 65 1016 0.0 43 50 46 45 42 40 0.0 - CALM 18.0 100 1017 0.0

57 72 66 60 48 41 3.1 - ENE 25.0 65 1016 0.0 45 64 57 44 40 39 0.0 - CALM 17.0 100 1017 0.0

56 73 65 59 47 42 0.0 - ENE 25.0 73 1016 0.0 42 56 50 42 40 38 0.0 - CALM 17.0 100 1017 0.0

57 73 68 59 45 38 2.5 - ENE 24.0 73 1016 0.0 45 62 57 45 38 37 0.0 - CALM 17.0 100 1017 0.0

55 70 66 59 42 38 0.0 - ENE 24.0 73 1016 0.0 46 64 57 47 38 37 0.0 - CALM 17.0 100 1017 0.0

55 66 62 59 45 39 1.9 - ENE 24.0 73 1016 0.0 44 60 55 43 38 36 0.0 - CALM 17.0 100 1017 0.0

54 66 62 58 45 39 0.0 - ENE 24.0 78 1017 0.0 45 64 57 42 37 36 1.7 - CALM 17.0 100 1017 0.0

58 75 70 59 46 40 1.9 - NNE 23.0 78 1017 0.0 43 59 55 43 37 36 1.7 - WSW 17.0 94 1017 0.0

56 77 65 59 45 40 0.0 - NNE 23.0 83 1017 0.0 48 64 58 53 40 37 0.0 - WSW 17.0 100 1017 0.0

56 75 64 59 46 41 1.7 - NE 22.0 83 1017 0.0 52 74 64 54 41 40 1.1 - SW 17.0 100 1017 0.0

55 67 63 57 49 42 0.0 - NE 22.0 94 1017 0.0 50 72 60 52 43 41 0.0 - SW 17.0 100 1017 0.0

56 76 63 58 48 43 0.0 - CALM 20.0 94 1017 0.0 57 81 69 57 44 42 1.1 - S 17.0 100 1017 0.0

55 69 63 58 46 43 1.9 - CALM 21.0 94 1017 0.0 54 70 66 57 45 43 0.0 - S 17.0 100 1018 0.0

54 66 61 57 47 44 1.9 - NNW 21.0 88 1017 0.0 53 71 60 57 45 42 1.7 - SW 17.0 100 1018 0.0

52 64 61 56 43 41 1.9 - NNW 21.0 100 1017 0.0 56 74 64 58 48 45 0.0 - SW 17.0 100 1018 0.0

71 99 76 58 45 42 1.9 - W 19.0 100 1017 0.0 58 85 64 58 48 45 1.9 - SW 17.0 100 1018 0.0

52 66 61 56 43 41 1.9 - W 19.0 100 1018 0.0 56 78 63 58 48 45 0.0 - SW 17.0 100 1018 0.0

56 78 67 56 43 40 1.1 - WSW 19.0 94 1018 0.0 56 68 65 60 50 46 1.7 - SW 17.0 100 1018 0.0

53 74 65 55 42 40 0.0 - WSW 19.0 100 1018 0.0 56 71 64 59 50 47 0.0 - SW 18.0 100 1018 0.0

49 61 58 54 40 39 1.9 - W 18.0 100 1018 0.0 58 75 65 60 50 47 1.1 - SW 18.0 100 1018 0.0

51 65 60 55 40 39 1.9 - W 18.0 100 1018 0.0 56 68 63 59 49 45 0.0 - SW 19.0 100 1019 0.0

50 61 58 55 40 38 1.7 - W 18.0 100 1018 0.0 58 69 65 61 52 46 1.7 - SW 19.0 94 1019 0.0
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