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Blast Noise

Explosives, artillery, and tanks
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Loud many tens of kilometers from source!




Dependence upon atmospheric conditions

Three different recievers, 120° separation, 4km from source

Charge size = 1.25Ibs
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Data from a previous CERL experiment



Current Blast Assessment Method
% Highly Annoyed vs. CDNL (Army Regulation 200-1)
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Objective

1 Enhance the understandingf community attitudes
toward military blast noise.

1+ Accuratelypredict human response to military blasbise

1 Recommendyuidelinesto minimize blast noise impacts
on sustainable training and public welfare.

HypOth etical Blast Noise Annoyance Data
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Technical Approach

1 Personal Interviews complete(20082009)

B Determine language residents use to describe noise in their
community.

1 Complaint Survey Complete(20082010)
B Determinethe relationship between complaints and annoyance.

1 In SituSurveyc In Progres£20092013)
B Determine how individuals respond to individual blast events.

1 General Community Annoyance Surveyh Progres$20092013)
B Determine how communities respond to changing noise environme




Personal Interview Protocol

1 Objectives
B Determine language residents use to describe noise and environment

B Validate thematic concepts usedIlmsituSurvey and General
Community Annoyance Survey questionnaires.

1 Process

B Qualitative interviews with residents exposed to military noise

B Openended questions to get their opinion of noise and environment
their own words.

1 Sampling

B Approximately 10 fac#o-face interviews at each of 3 installations.

1 Analysis

B Transcribed verbatim and compared for common observations,
terminology, and types of complaints.




Personal Interview Results

1 Convergencen language used for blast noise descriptions

1 Residents
1 Research community
1 Survey instruments

1 Residents living near 3 military installations (26
Interviews)
1 Areaware of the installation and its noise
1 Like the neighborhood
152y Qi y20A0S 1jdzASGUSN) S@Sy i a
1 Notice loud events and noise in conjunction with home vibration

1 Comparison of 9 content categories to previous complaint
studies (Luz et al.1983, Nykaza et al. 2008)

1 No significant difference between content categories




Complaint Survey Protocol

1 Objectives

B Determine correlation between complaints and general community
annoyance.

B Determine to what extent complaints should be used to make noise
management decisions.

1 Process

B Telephone surveys with complainant and neighboring-nomplainant
households

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

1 Analysis

B Transcribed verbatim and compared for common observations,
terminology, and types of complaints.




Complaint Survey Results

Complaint-Referenced Blast Data Points Mean Annoyance Stdev Annoyance | ,, .
Events (N) (1-5) (1-5) % Highly Annoyed
Matched-sample 77 2.1 1.5 25%
Complainants 21 4.4 1.2 90%
. . Data Points Mean Annoyance Stdev Annoyance .
General Military Noise % Highly Annoyed
Y (N) (1-5) (1-5) Iy AneY
Non-Complainant 153 2.5 1.4 23%
First Complainant 11 3.5 0.8 45%
Repeat Complainant 12 4.5 1.4 92%

BComplainants arenore annoyedthan noncomplainants

BComplainants arenore noise sensitivéhan noncomplainants

BRespondents who report that their neighborhood is noisy we
alsomore annoyedto blast noise and general military noise




In situ study protocol

1 Objective
B5SUSNYAYS AYRAOARzZf 4Q NBALRYyAaS:
go about their normal routines at home.
1 Sampling
B 64 residents living near 2 installations (both-and offpost)
B 3 month participation for each subject
B Data collection, August 20@2August 2010.
1 Process
B Measure noise outside and inside of homes and home vibration.
BaSl &dzNB &dz02SO00aQ A Yiaggdr guediidanaies & L
using a 13point annoyance scale (ICBEN)
} Examine variance in annoyance
B Across individuals, over time, for a range of levels




In situ study protocol




Example Study Region

General Survey and In Situ Study
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General Community Survey

Protocol Overview

1 Objective

B Determine how community annoyance changes as a function of blast noise level and how
it changes over time

1 Process

B Noise environment established using noise event measurementsifraituprotocol.
B Sample community opinion by means of social survey.

Sampling Method
Month 1 2 3 4 5 6 7 8 9 Total
Panel 50 50 50 0 0 0 50 50 50 300
Cross 50 50 50 50 50 50 50 50 50 450
Total 100 100 100 50 50 50 100 100 100 750
1 Sampling
B 750 Surveys at each of 3 installations
B Status

1 Installation 1, data collection complete and writing up results
1 Installation 2, data is collected and being analyzed
{ Installation 3, data collection to begin this fall




Site 1 General Community Survey Results

Significant interaction: Mean Annoyance and Habituation Index
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Site 1 General Community Survey Results

Spatial distribution of mean annoyance in past 12 months
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Site 1 General Community Survey Results

Current noise metrics are weakly correlated with annoyance

Correlation coefficients

Number of Number of Maximum
Blasts Blasts CDNL Unweighted Maximum
Above 110 Above 115 Peak Level CSEL
dB Z,, dB Z,, (Zok)
12 month 0.32 0.31 0.31 0.19 0.18
annoyance
4 week
annoyance 0.18 0.12 -0.01* 0.16 0.15

*not significant



Summary

v Prior work

BShowed importance of number, timing, and level of blast
events

BComplainants not representative of general community

} General Survey Site 1
BBlast noise is the most annoying noise source

BAIl noise metrics examined thus far are weakly correlated
with annoyance

1 Analyses thus far have confirmed:

Blmportance of habituation, noise sensitivity, and
expectation of noise source

BTemporal and spatial variability of both stimulus and
response




Future Directions

Real-time noise monitors
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http://www.cmtec.com/bamas/

