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}Background 
ƁProject Team 
ƁBlast Noise 
ƁCurrent Army Regulations and Guidelines 

}Objective 

}Approach 
ƁPersonal Interviews 
ƁComplaint Survey 
ƁIn Situ Survey 
ƁGeneral Community Annoyance Survey 

}Current results 
}Future work and directions 
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Impulsive  - Short duration - Intermittent  
 

Low-frequency acoustical energy 
 

Loud many tens of kilometers from source! 



(2 week time period) 

Medium Risk of 

Complaints 

Barely Audible 

Blasts 

Data from a previous CERL experiment 



CHABA 1996 



}Enhance the understanding of community attitudes 
toward military blast noise.  

}Accurately predict human response to military blast noise 

}Recommend guidelines to minimize blast noise impacts 
on sustainable training and public welfare. 

 

Hypothetical Blast Noise Annoyance Data 
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}Personal Interviews - Complete (2008-2009) 

ƁDetermine language residents use to describe noise in their 
community. 
 

}  Complaint Survey - Complete (2008-2010) 

ƁDetermine the relationship between complaints and annoyance. 
 

}  In Situ Survey ς In Progress (2009-2013) 

Ɓ Determine how individuals respond to individual blast events. 
 

}General Community Annoyance Survey ς In Progress (2009-2013) 

Ɓ Determine how communities respond to changing noise environment. 



}Objectives 
ƁDetermine language residents use to describe noise and environment 
ƁValidate thematic concepts used in In situ Survey and General 

Community Annoyance Survey questionnaires. 
 

}  Process 
ƁQualitative interviews with residents exposed to military noise 
ƁOpen-ended questions to get their opinion of noise and environment in 

their own words. 
 

}Sampling 
ƁApproximately 10 face-to-face interviews at each of 3 installations. 
 

}  Analysis 
ƁTranscribed verbatim and compared for common observations, 

terminology, and types of complaints. 



}Convergence in language used for blast noise descriptions  
¶Residents 
¶Research community 
¶Survey instruments 

 

}Residents living near 3 military installations (26 
interviews) 
¶Are aware of the installation and its noise 
¶Like the neighborhood 
¶5ƻƴΩǘ ƴƻǘƛŎŜ ǉǳƛŜǘŜǊ ŜǾŜƴǘǎ 
¶Notice loud events and noise in conjunction with home vibration 
 

}Comparison of 9 content categories to previous complaint 
studies  (Luz et al.1983, Nykaza et al. 2008) 
¶No significant difference between content categories 



}Objectives 
ƁDetermine correlation between complaints and general community 

annoyance. 
ƁDetermine to what extent complaints should be used to make noise 

management decisions. 
 

}Process 
ƁTelephone surveys with complainant and neighboring non-complainant 

households 
 

}Sampling 
Ɓ  9 matched household per complaint 
Ɓ 1 installation over 1 year time period. 
 

}Analysis 
ƁTranscribed verbatim and compared for common observations, 

terminology, and types of complaints. 



 

 

 

 

 

 

 

 

 

ƁComplainants are more annoyed than non-complainants 

ƁComplainants are more noise sensitive than non-complainants 

ƁRespondents who report that their neighborhood is noisy were 
also more annoyed to blast noise and general military noise 

 

Complaint-Referenced Blast 

Events 

Data Points 

(N) 

Mean Annoyance 

(1-5) 

Stdev Annoyance 

(1-5) 
% Highly Annoyed 

Matched-sample 77 2.1 1.5 25% 

Complainants 21 4.4 1.2 90% 

General Military Noise  
Data Points 

(N) 

Mean Annoyance 

(1-5) 

Stdev Annoyance 

(1-5) 
% Highly Annoyed 

Non-Complainant 153 2.5 1.4 23% 

First Complainant 11 3.5 0.8 45% 

Repeat Complainant 12 4.5 1.4 92% 



}Objective 
Ɓ5ŜǘŜǊƳƛƴŜ ƛƴŘƛǾƛŘǳŀƭǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ ŘƛǎŎǊŜǘŜ ōƭŀǎǘ ƴƻƛǎŜ ŜǾŜƴǘǎ ŀǎ ǘƘŜȅ 

go about their normal routines at home. 

}Sampling 
Ɓ64 residents living near 2 installations (both on- and off-post) 
Ɓ3 month participation for each subject 
ƁData collection,  August 2009 ς August 2010. 

}Process 
ƁMeasure noise outside and inside of homes and home vibration. 
ƁaŜŀǎǳǊŜ ǎǳōƧŜŎǘǎΩ ƛƳƳŜŘƛŀǘŜ ǊŜǎǇƻƴǎŜ Ǿƛŀ ǘƛƳŜ-tagged questionnaire 

using a 11-point annoyance scale (ICBEN) 

}Examine variance in annoyance  
ƁAcross individuals, over time, for a range of levels 

 
 
 

 







} Objective 
ƁDetermine how community annoyance changes as a function of blast noise level and how 

it changes over time 

} Process 
ƁNoise environment established using noise event measurements from in situ protocol.  

ƁSample community opinion by means of social survey. 

 

 

 

} Sampling 
Ɓ750 Surveys at each of 3 installations 

ƁStatus 

¶Installation 1, data collection complete and writing up results 

¶Installation 2, data is collected and being analyzed 

¶Installation 3, data collection to begin this fall 

 
 

 

 

 



Annoyance vs. Habituation for Different Noise 

Sources
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Blast Noise Military Aircraft 

 8 km x 8 km grid cells 



*not significant 

Number of 

Blasts 

Above 110 

dB Zpk 

Number of  

Blasts 

Above 115 

dB Zpk 

CDNL 

Maximum 

Unweighted 

Peak Level 

(Zpk) 

Maximum 

CSEL 

12 month 

annoyance 
0.32 0.31 0.31 0.19 0.18 

4 week 

annoyance 
0.18 0.12 -0.01* 0.16 0.15 

Correlation coefficients 



}Prior work 
ƁShowed importance of number, timing, and level of blast 

events 
ƁComplainants not representative of general community 
 

}General Survey Site 1 
ƁBlast noise is the most annoying noise source 
ƁAll noise metrics examined thus far are weakly correlated 

with annoyance 
 

}Analyses thus far have confirmed: 
ƁImportance of habituation, noise sensitivity, and 

expectation of noise source 
ƁTemporal and spatial variability of both stimulus and 

response 
 



Community Noise 

BAMAS Remote 

Noise Monitor 

BAMAS Remote Noise 

Monitor 

Embedded 

Signal Processor 
ARMY BASE  

Online Reporting  

Real-time processing of 

microphone signals 

Noise Contour 

http://www.cmtec.com/bamas/

