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But first, a disclaimer …. 
 Disclaimer – the views expressed in this article are 

those of the author(s) and do not necessarily reflect 
the official policy or position of the Department of the 
Navy, Department of Defense or the United States 
Government 
 



Noise Assessments 
 

Step #1 - Information gathering 

Interview personnel 

Perform a walk-through  
 

 

Presenter
Presentation Notes
To perform the Noise Assessment we have to first gather information on the processes we are to evaluate.  How do we do this?  Through interviews and a walk-throughThis is also referred to as performing a Basic Characterization



Noise Assessments 
 

 Interview personnel 
 Operations performed 

 Frequency & duration of operations 

 Type of equipment used 

 Materials involved 

 Hearing protection used & NRRs 
 

Presenter
Presentation Notes
A part of our periodic IH surveys we interview  the shop personnelThrough this interview we gather information on:The type of operations they perform - woodworking, grinding, blasting, etc.Frequency & duration - daily for 1 hour, twice a week for 5 hours Type of equipment used - saws, bayflex grinders, pencil grinders, hand sanders, etc. – We have to have specifics information on this equipment……for instance – all grinding is not the same……..the difference in a noise level produced from a bayflex grinder is typically much higher than when using a pencil grinder.We also need information on the materials involved – metals, wood, plastics The type of materials involved  can produce different noise levelsAnd lastly we ask about the type of hearing protection worn and gather info on it’s NRR



Noise Assessments 
 

Perform a walk-through of work areas 
 Equipment present 

 Location of equipment/processes 

 Diagram the work area 

 Processes performed by other work areas 

 Observations on hearing protection use 

   
 

Presenter
Presentation Notes
Next we perform a walk-through of their work areas.  We note the types of equipment presentWe note the location of this equipment - is it in the middle of a large open warehouse vs. in a small enclosed room We also draw a diagram of stationary equipment present.  This helps us determine from year to year if there are any changes to the work area For instance – we can easily see if they have purchased new equipment that we need to evaluateOr if they have relocated the equipment – requiring a new noise evaluationOr if they have completely removed certain equipment – for instance – maybe they have removed a particular piece of equipment that had produced high noise levels – now reducing noise exposures in the work area & requiring a new noise evaluationWe also note processes that are performed by other shops that produce noise which could expose these individualsAnd we observe if personnel are wearing their hearing protection 



Noise Assessments 
 
Step #2 – Define the SEGs 

 
 SEG:  Similar Exposure Group   

 
 

 

Presenter
Presentation Notes
Next, using the information we just gathered……….we define our SEGsSEG - a group of employees who experience similar exposures to stressors such that if one were monitored the results could be used to predict the exposures of the rest of the group.  These individuals typically conduct the same work processes, use the same equipment, and are exposed to the same stressors at similar frequencies and durations.



Noise Assessments 
 

Step #3:  Review Our Data 
 Is the data relevant? 

Do we need to collect more data? 

                    

Presenter
Presentation Notes
Then we review any data we have and ask some questions…Is the data still relevant? For instance – have there been changes in past processes, the addition of new processes, etc.).Do we have enough data to make a decision?  We need 6-10 samples – ideally this would be current data – w/in the last 5 yearsDo we need to collect more data?  



Noise Assessments 
 

Step #4:  Collecting Noise Data 
 Characterize 8-hour TWA exposures 

 Noise dosimetry 

 Sound pressure level readings 

 

Presenter
Presentation Notes
If required – our next step would be to collect noise dataOur goal is to characterize the 8-hour TWA noise exposures for these SEGs.   This is typically performed through the use of noise dosimetry.  Noise dosimetry provides a better representation of noise exposure – especially where there is high worker mobility & significant variations in sound levels.We strive to stay with our ND sample as much as possible to ensure we are collecting valid data.  For some reason people love to yell or sing into the microphones or tap them with their fingers – this muddies the data – we need to ensure the ND is not tampered withBut most importantly we document what the worker did for the dayWas it a busy day and they were grinding on carbon steel for 6 hours vs. their routine of 1 hourWas it an extremely slow day and they sat at their desk after only grinding for 30 minutes.Did they work near an adjacent noise hazardous operationThis is information is very valuable especially when defining SEGs and performing our data analysisBut, we also take SPL readings using SLMsWe want to measure the SPL that equipment/processes produce and we want to take these readings when performing our noise dosimetry – in order to help validate our data.For example - If the process has produced SPLs no higher than 86 dBA during the day & our ND results in a TWA of 97 dBA – something isn’t right…….so unless you stayed with your sample and have SPLs to help you characterize the days exposure you don’t necessarily know if your noise dosimetry is valid or not.It is important to mention, that in the past we tended to only focus on the bad (high noise operations), but now we want to assess all exposures – regardless of the bad ones



Noise Assessments 
 

Step #5:  Data Analysis 
Now we have our data……  
 What do we do with it? 

 How do we interpret it? 

Presenter
Presentation Notes
Now we have our data…….what do we do with it?  How do we interpret it?Do we use our professional judgement?Do we do a statistical analysis? The reality is that we do both – we crunch the numbers by doing a statistical analysis and also use our professional judgement.Keep in mind that statistical analysis is sensitive to data set sizes and our goal is to have at least 6-10 ND samples to be able to run the stats



Noise Assessments 
 

Determine descriptive statistics to use 
 Range 
 Mean 
 Standard deviation 
 95th Percentile 
 Probability of Non-Compliance 

 
 
 

Presenter
Presentation Notes
We first determine which descriptive statistics we will use:Occupational data is typically lognormally distributed – meaning you have to take the log of a sample to fit a bell curve – but noise is already that way.  We look at the distribution of this data – specifically the right side of the curve – which is the bad side – the side that exceeds the OELThere are many statistical concepts, calculation & values that can be considered – but to make it simple today I will be only addressing the Range, Mean, SD, 95th Percentile & PN%Digging deep into statistics can be an entire presentation all by itself – to be presented by someone other than myself! Range:  The spread between the largest and smallest valueMean:  The average SD:  An indicator of the spread of the data around the mean.  A measure of variability.  The higher the SD the more variability around the mean.  Percentile (95%ile):  Indicates that 95% of your data will be below a certain value & 5% will be above this value.Probability of non-compliance.  The fraction of the exposure distribution  that is above the OEL.  If the PN% is > 5% - we take action – medical surveillance, controls, etc.



Noise Assessments 
 

Run the statistics 

Review the results 

Make a determination for the 
need of controls 

 

Presenter
Presentation Notes
We next run the statistical analysis; review the results; determine the need for controlsWe want to be 95% confident that no more than 5% of the exposures exceed the OEL of 85 dBA.  So we use the 95th percentile & 5% probability of non-compliance to analyze our data and make our decisions.If the 95th percentile is <OEL & PN% is less than 5%  – acceptable exposures – no controlsIf the 95th percentile is >OEL & PN% is greater than 5% – unacceptable exposures – controls are required At times you may have a very wide Range (hence a high variability) – this could cause our 95th% to be much higher than the mean or the highest value in the Range…….In these instances you basically have uncertainty and need to collect more data – or it could mean that you haven;t defined your SEG properlyBut you really have to know your data and apply your professional judgement - through your knowledge of the data  -to the statistical results 



Data Set Examples 
                            Metal Engraving 
Data Set #1 

 

 

 

 

Data Set #2 

 

N              Range  
(dBA) 

Mean  
(dBA) 

SD 95th PCTL 
(dBA) 

PN% 

6 73-81 78 2.9 82 0.6 

Data 
Points: 

  
              73                76                 77                79                   80                   81 

N              Range  
(dBA) 

Mean  
(dBA) 

SD 95th PCTL 
(dBA) 

PN% 

6 73-83 79 3.9 85 5.1 

Data 
Points: 

  
             73                76                 77                79                   83                  83 

Presenter
Presentation Notes
To demonstrate some of these issues - here are examples of two data sets from a metal engraving operation:  Looking at Data set #1……….everything looks good.  A Mean below the OELThe 95th% below the OELThe PN% below 5%Now lets say that during these 6 samples the workers only engraved 1 hour………and typically twice a month they engrave for longer periods – say 4 hours.  Lets say that engraving for 4 hours would give a TWA of 83 dBA.  Will this change your decision??? Well - Now look at Data set #2……….I modified the data a bit……….I changed the two highest data points to 83 dBA  vs. 80 & 81Now the Mean is …….79 – not a significant changeNow the 95th% is………85 – this is a significant change – at the OELNow the PN% is ……..5.1% - a significant change alsoNote also that the SD increases to 3.9. You can see how the increased variability effects the analysis.



Data Set Examples 
 

                Woodworking (Sawing) 
 

 
N              Range  

(dBA) 
Mean  
(dBA) 

SD 95th PCTL 
(dBA) 

PN% 

12 85-94 90 2.8 95 95 

Data 
Points: 

  
85     85     87     88     88     89     89     90     90     91     92     93     93     93     94  

Presenter
Presentation Notes
Now I am going to present three data sets that Jim Hatstat will be using to discuss controls.The first example is from woodworking operations – cutting with saws This data set has a relatively narrower range and a small SD 95th percentile is 95 dBA with a high probability of non-complianceThe control measures that Jim will discuss will be based on this 95th percentile of 95 dBA



Data Set Examples 
 

 
Metal Grinding 

 

N              Range  
(dBA) 

Mean  
(dBA) 

SD 95th PCTL  
(dBA) 

PN% 

7 98-102 100 1.5 102 >99.9 

Data 
Points: 

  
98           98           99           99          100           101          102     

Presenter
Presentation Notes
This data set is from metal grinding operations The range is very tight with an even smaller SD – indicating low variabilityThe 95th percentile is 102 dBA– with a probability of non-compliance of basically 100%Jim will discuss the control measures required based on the 95th percentile of 102 dBA



Data Set Examples 
 

Abrasive Blasting  
(inside a blasting booth) 

 
 N              Range  

(dBA) 
Mean  
(dBA) 

SD 95th PCTL  
(dBA) 

PN% 

12 102-112 109 2.7 113 >99.9 

Data 
Points: 

 
102      106      106     108      108      109     109     110     110     111     111     112 

Presenter
Presentation Notes
This is the last data set from abrasive blasting operations performed inside a blasting booth The 95th percentile is 113 dBA– and again has a probability of non-compliance of basically 100%In this example Jim will discuss the control measures required based on the 95th percentile of 113 dBATo lighten things up a bit before turning this presentation over to Jim - I want to share with you the new anatomical feature that all us “supervisors” who work for Chris have developed recently………. a means to reduce our noise exposure and help us survive all our long staff meetings……………..Just kidding…….



Presenter
Presentation Notes
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