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1        SITE SELECTION PROCESS 

 
1.1 Introduction 

 Figure 1.1 below sets out a simplified depiction of the site selection process to highlight 
the various stages involved in finalising the preferred monitoring locations. Each stage is 
described in the following subsections in more detail. 

 

FIGURE 1.1: SITE SELECTION PROCESS 
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 TABLE 1.1: OFF-RANGE PROPERTIES VISITED BY SOUTHDOWNS 

 For each location, a detailed site suitability survey sheet was completed.. The survey 
sheets were used to collate both the acoustic and non-acoustic information. This 
information was entered into a site suitability selection matrix and used to make the final 
location selections.  

1.9 Selected Monitoring Locations 

 The final selected monitoring locations are presented in Table 1.2 and presented in Figure 

1.9.  

  

Southdowns 
Mapping ID 

Property Area Property Type 

CR02 Kidwelly Residential detached bungalow 

CR07 Ferryside Residential terraced house 

CR10 Ferryside Residential detached house 

CR17 Llanstephan 
Residential detached house with 

outbuildings 

CR21 Ferryside Residential detached bungalow 

CR22 Ferryside Residential detached house 

CR25 Laugharne Residential detached house 

CR27 Laugharne Residential detached house 

CR28 Laugharne Residential detached house 

CR29 Laugharne Residential detached bungalow 

CR30 Kidwelly Commercial car showroom 

CR32 Ferryside Residential detached house 

CR34 Laugharne Church Church 

CR35 Laugharne Residential detached house 

CR36 Plashett Residential bungalow 

CR37 Pendine Residential detached property 
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Mapping Ref. 
(Southdowns) 

Monitoring Station ID 
Area 

/Region 

PR1 PEN_R1 On-Range 

PR2 PEN_R2 On-Range 

CR34 PEN_OS1 Laugharne 

CR29 PEN_OS2 Laugharne 

CR28 PEN_OS3 Laugharne 

CR35 PEN_OS4 Laugharne 

CR17 PEN_OS5 Llanstephan 

CR22 PEN_OS6 Ferryside 

CR2 PEN_OS7 Kidwelly 

CR21 PEN_OS8 Ferryside 

CR36 PEN_OS9 Plashett 

CR37 PEN_OS10 Pendine 

TABLE 1.2: MONITORING LOCATIONS 
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FIGURE 1.2: MAPPING SHOWING TOPOGRAPHY, LOCATIONS OF INTEREST AND COMMUNITY AREAS IN THE VICINITY OF PENDINE RANGE   
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FIGURE 1.3: LOCAL ROAD NETWORK AND POTENTIAL LOCAL NOISE SOURCES IN THE VICINITY OF PENDINE RANGE 
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By Letter 

PRIVATE AND CONFIDENTIAL 

Mr/Mrs xxx 
Address Line 1 
Address Line 2 
Postcode 
 
Date XXXX 2014      Our Reference: 1897m-SEC-00027-0x 

Dear xxx 
 
Subject: Noise and Vibration Monitoring Study 
MOD Pendine Range 
 
Southdowns Environmental Consultants Ltd (Southdowns) has been appointed to undertake a 

noise and vibration monitoring study around the Ministry of Defence (MOD) Range at Pendine.  

QinetiQ Ltd, which operates the Range at Pendine on behalf of the UK Ministry of Defence 
(MOD), has commissioned an independent study to determine the noise and vibration effects of 
Test, Evaluation, Demilitarisation and Training Support activities which are carried out on the 

Range.  

Southdowns is an independent noise and vibration consultancy, established in January 1996. As 
a corporate member of the Association of Noise Consultants, our experts are affiliated with 
professional bodies including the Institute of Acoustics and the Chartered Institute of 
Environmental Health. For further information about our company, please visit our website 

www.southdowns.eu.com.  

The Noise and Vibration study will require continuous monitoring of noise and vibration at multiple 
locations of interest in the vicinity of the Range. Following the completion of a desktop study, we 
have identified your property as a potential location of interest for the study and would like to 

discuss with you the possibility of installing a monitoring system at your property. 

Typically, such a system would be installed externally. The monitoring duration would be between 
six and nine months, commencing this summer (2014). You would not be required to operate or 
maintain the equipment, although access to an electricity supply and internet connection would be 

required, for which you would receive financial compensation to cover usage costs. 

Should you wish to assist with the study and are willing to allow a monitoring system to be 
installed at your property, please complete the enclosed form and return it in the pre-paid reply 
envelope by Monday 17th March 2014.  The preferred sites will then be shortlisted and we will 
contact you to discuss further. We enclose a Frequently Asked Questions (FAQ) sheet which I 

hope you will find useful.   

I look forward to hearing from you. 

Yours sincerely 

For Southdowns Environmental Consultants Ltd   

  
Richard Fenton BSc (Hons), MSc, MCIEH, MIOA 
Senior Consultant 

Telephone: 01273 488186/ Email: rjf@southdowns.eu.com  
 
 
FIGURE 1.4: SAMPLE LETTER TO RESIDENTS

http://www.southdowns.eu.com/
mailto:rjf@southdowns.eu.com
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MOD Pendine Noise & Vibration Study 

Frequently Asked Questions 

1. Why is this Study being carried out? 

 
There is a public perception that some activities at the Ministry of Defence (MOD) Pendine (the 
Range) produce noise and vibration that may be damaging to property.  The Study is being carried 
out to address concerns raised by communities surrounding the Range. 
 

2. Why has the Study taken so long to get underway? 

 
As a Defence contractor, QinetiQ has to abide by Government contracting policies that ensure 

value for money for the taxpayer when inviting bids and placing a contract.    

3. Who has arranged this Study and who is paying for it? 

 
QinetiQ, as operator and manager of the site, has contracted Southdowns Environmental 

Consultants Ltd (Southdowns) but the Study itself is being paid for by the MOD. 

4. If I have a noise and / or vibration complaint during the study, whom should I contact? 

 
Any concerns or complaints regarding range activity should continue to be directed to QinetiQ who 
operate the range on behalf of the MOD on the Freephone Careline 0800 092 1345 or by email at 
pendineinfo@qinetiq.com.  
 

5. What is the Study measuring?  

 
The Study will measure what, if any, effect noise and vibration emanating from the Range has on 
property and whether this has the potential to cause damage.   
 

6. When will the Study start? 

 
The Study is scheduled to start this summer (2014).  
 

7. How long will the Study last? 

 
The Study will last for approximately six months, to cover a representative selection of the work 

undertaken on the Range, across a representative selection of meteorological (and therefore 

acoustic) conditions. 

8. Will the monitors be switched on all the time? 

 
Yes. The monitors require a continuous 240v power supply and will remain switched on at all times 
during the Study.   

 
 

Ctd.

mailto:pendineinfo@qinetiq.com


mailto:rjf@southdowns.eu.com
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FIGURE 1.7: LOCATIONS OF RESIDENT RESPONSES
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FIGURE 1.8: VISITED PROPERTIES  
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FIGURE 1.9: MONITORING LOCATIONS 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10024 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10025 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10027 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10023 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING    901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10030 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10026 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10029 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10033 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10035 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10032 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10036 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SINUS Messtechnik GmbH 
Foepplstrasse 13 
D-04347 Leipzig 
Tel: +49-341-244290 
Fax: +49-341-2442999

Declaration of Conformity 

We, SINUS Messtechnik GmbH, Foepplstrasse 13, 04347 Leipzig, GERMANY, declare          
under our sole responsibility that our product 

SWING_4ch Monitor Station 
SN: #10031 

to which this declaration relates, is in conformity with the following standards or other 
normative documents: 

Performance compliant with:  IEC 61672 type 1 
     IEC 60651/60804 
     IEC 60260 type 1 

EMC:     EN 50081-1 
     EN 50082-1 

The measuring system is for use with outdoor measuring microphones GRAS 41CN. 

This product has been manufactured in compliance with the provisions of the relevant internal 
SINUS Messtechnik GmbH documentation for production including quality management 
documentation.

Test documentation:   - SINUS QS-Handbuch ISO 9001 
     - Prüfvorschrift FBG DT-Apollo 908351.2/12 
     - Prüfvorschrift FBG AT-Apollo 908357.8/12 
     - Prüfvorschrift Apollo_PCIe  908035.8/12 
     - Prüfvorschrift SWING  901301.8/12 
     - FAT SWING   901301.8/12 

This product has been tested individually and found to fulfill all specifications. 

Leipzig, September 2014     Gunther Papsdorf 
        General Manager 
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SCHEDULED EQUIPMENT / TELECOMS / DATA MANAGEMENT MAINTENANCE 

Date Time Maintenance 
Description 

Affected 
Stations 

(Monitoring 
Locations) 

On-Site 
Trigger 
During 
Outage 

Trigger 
Captured Notes 

Sat 1/11/14 to 
Sun 30/11/14 

08:30 

Daily Trigger Check 
(Manual trigger 
command) to test / 
check trigger function 

All stations N/A -  

Sat 1/11/14 to 
Sun 30/11/14 07:30 

Daily Electrostatic 
calibration check All stations N/A -  

Mon 3/11/14 08:30 

Measurement time for 
all off-site station 
changed from 
120secs to 60secs 

All off-site 
stations 

- -  

Fri 21/11/14 08:30 
Local Trigger Level 
changed from 85 
dB(A) to 90 dB(A) 

PEN_OS3 - -  

Fri 21/11/14 08:30 
Local Trigger Level 
changed from 85 
dB(A) to 90 dB(A) 

PEN_OS7 - -  

Fri 21/11/14 08:30 
Local Trigger Level 
(local) changed from 
85 dB(A) to 90 dB(A) 

PEN_OS8 - - Local trigger level increased due 
to proximity to railway 

Wed 26/11/14 - Installation of 
PEN_OS9 

PEN_OS9 - - 

Installation of PEN_OS9 
completed. Equipment installation 
delay due to Openreach works 
not being completed. 

Thur 27/11/14 - 
Installation of 
PEN_OS4 PEN_OS4 - - 

Installation of PEN_OS4 
completed. Equipment installation 
delayed due to previous resident 
wishing not to participate in study. 

Sat 13/12/14 - 
Rollout of new server 
software 

All stations No N/A 

Roll-out of new server software 
updated to include weather data 
in summary files, real-time 
display of metrological sensor 
data via controller software. 
Restricted FTP bandwidth to 
improve system stability. 

Wed 28/01/15 14:08 

 
Routine Field 
calibration check of 
all monitoring stations 

PEN_OS7 - - - 

Wed 28/01/15 15:48 PEN_OS5 - - - 

Thur 29/01/15 09:26 PEN_OS1 - - - 

Thur 29/01/15 11:14 PEN_OS4 - - - 

Thur 29/01/15 12:14 PEN_OS2 - - - 

Thur 29/01/15 12:34 PEN_OS10 - - - 

Thur 29/01/15 13:38 PEN_R2 - - - 

Thur 29/01/15 14:21 PEN_R1 - - - 

Thur 29/01/15 15:52 PEN_OS3 - - - 

Fri 30/01/15 13:29 PEN_OS6 - - - 

Fri 30/01/15 13:41 PEN_OS8 - - - 

Fri 30/01/15 12:28 PEN_OS9 - - - 

Tue 
31/03/2015 - 

Early retrieval of 
monitoring station 
installed at 
PEN_OS10. Resident 
no longer wants to 
participate in study.  

PEN_OS10 - - - 

TABLE 3.1: SUMMARY OF SCHEDULED EQUIPMENT / TELECOMS / DATA MANAGEMENT MAINTENANCE FOR 
MONITORING PERIOD 3RD NOVEMBER 2014 TO 3RD MAY 2015 
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FIGURE 4.3: EXAMPLE OF A TYPIC AL CROSS-CORRELATION ACOUSTIC PLOT 

 Note:  
 [1] Cross correlation peak presented in plots identifies the time when the off-Range signal is most similar to the Range signal. This technique is also useful for determining the time at which 

the acoustic waveform arrives at the monitor point..  
 [2] No dataset for PEN_OS4 (station not installed at this point in this example) 
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Sound Spectrogram 

4.8.5 A sound spectrogram (or sonogram) was used to enable visual analysis of the frequency and 
amplitude components of a signal in the time domain.  Frequency is represented in the vertical 
axis, time in the horizontal axis, and the amplitude of the signal is represented by a colour 
scale.  Spectrograms have been produced for the raw sound pressure signals collated, 
enabling analyses and comparison of the acoustic signatures of Range Activities captured by 
on-Range and off-Range monitors. An example of a sound spectrogram, produced by a 
typical Range Activity is presented in Figure 4.6. 

 
FIGURE 4.6: EXAMPLE OF A TYPIC AL SOUND SPECTROGRAM  PRODUCED  

 

4.8.6 The time resolution was based on a compromise between peak approximation and dynamic 
range. 

4.8.7 The methodology applied for the spectrogram production using MATLAB coded functions 
were verified against those produced using the proprietary software SINUS SAMURAI 2.6 and 
against a computer generated 1kHz sine-wave test signal. 

Vibration   

Peak Particle Velocity 

4.8.8 In addition to sound pressure signals, the raw measured vibration signals have been 
considered.  As discussed in the main body of the report, seismometers have been used to 
measure ground vibration in this study, with velocity being the physical units measured 
(expressed as mms-1). 

4.8.9 The uncompressed .wav files measured by each monitor will display physical units (mms-1). 
These units can be directly imported into MATLAB for presentation and results. Cross 
correlation has been used for event time identification. 

4.8.10 Seismic signals can travel through the earth much faster than the speed of sound through air 
(in materials such as clay it can be up to 5 times faster). To ensure that the seismic signals, 
would be captured at off Range locations, the off-Range monitors were configured with a 5 
second pre-trigger. This would allow for the delay in the off-Range monitor receiving its trigger 
command, while still ensuring any seismic signal was captured. 

4.8.11 For the assessment against the criteria presented in the Section 2.2 of Volume 1, max 
component peak particle velocities have been presented.  

4.8.12 However, the analysis of the data set indicates that the detectable vibration signals captured 
during Range Activity arrive at a similar time to the air pressure signal. This would indicate 
that the vibration captured during the activity is likely to have been caused by a coupling effect 
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