Hearing Conservation Program Administration

Part 1: Exposure Monitoring
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This is the first of four lectures on occupational Hearing Conservation Program (HCP) administration.  The program usually starts with noise exposure monitoring to determine who needs to be in the program.  The next step should be noise control, ideally, although very often it’s not done due to expense or practical feasibility considerations, but instead hearing protection is substituted for actual noise reduction.  Along with hearing protection is a program of training and motivation to help employees understand why they need hearing protection and to motivate them to use it consistently and properly.

A key part of the HCP is audiometric testing, the annual hearing test which determines if workers are suffering from premature hearing loss.  The HCP is completed by recordkeeping and one final item that’s often neglected, program evaluation.   The only aspect of the HCP that won’t be covered in these lectures is noise control since it is such a specialized and technical topic.  Also, many of the finer details of noise exposure monitoring and audiometric testing will be omitted to keep the lectures to a manageable length.  
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By monitoring, we mean the process of determining quantitatively, how much noise employees are exposed to, usually expressed in the unit of decibels, A-weighted (dBA) over an 8-hour time weighted average (TWA).  This is not to be confused with the measurement of their hearing levels, but rather how much noise they are exposed to on the job.  

We’ll also look at why noise exposure monitoring is necessary.  For example, an employer might say “we’re going to have a hearing conservation program.  Everyone will be involved in it so we don’t need to monitor.”   That’s not true, though, for reasons which will be discussed on the next slide. Also covered in this lecture will be these topics: when monitoring is needed, where it should be conducted, which workers will be monitored and what types of records will be maintained.  
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There are a number of reasons why noise exposure monitoring is necessary.  One of the simplest is to determine the need for individual worker inclusion in the other parts of the HCP.  According to the OSHA hearing conservation standard, if an individual’s exposure is above 85 dBA (time weighted average, TWA) over an 8 hour day then the person should be in the HCP.  That is not to say that other employees with lower exposure can’t be in the hearing conservation program, but 85 dBA TWA is the minimum standard.  Another reason for exposure monitoring is the need to determine the degree of hearing protection that is required if we’re going to use hearing protectors.  Some hearing protectors work for relatively low level noises, and other types of protectors are needed for higher level noises.   

The employer also may find that noise exposure monitoring will help to limit potential future legal liability for hearing loss claims which may be unfounded if noise exposures are minimal.  If the employer doesn’t have any type of measurement of noise exposure, or if the measurements are out of date, or unreliable, then a person who suffers hearing loss for any reason (including the normal aging process) may be able to make a successful workers’ compensation claim that the hearing loss is work related.  Good noise monitoring records can help in denying such claims, if they are unjustified.  Lastly, noise exposure monitoring is needed to complying with OSHA regulations.  It’s one of the regulations that is quite frequently violated.  
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There are two basic procedures used for noise exposure monitoring.   The first, most common, and the best for most situations is personal monitoring.  This usually involves the use of a noise dosimeter which is worn by the worker.  The dosimeter microphone clips onto the worker’s shirt or other outer clothing, up near the ear, and the dosimeter monitors for a lengthy period, usually all day or several hours, to determine the average exposure.  Personal monitoring works for any category of worker, but it is essential for mobile workers, those who are doing varied jobs in varied locations.  

The alternative type to personal monitoring is area monitoring.  Either a dosimeter or sound level meter can be used for this.  The instrument is put into a fixed location, and the noise exposure measured is assumed to be representative of that of nearby workers.  One example of a good area monitoring situation would be where the noise is coming from some distant source so that everyone in a given location is getting the same amount of noise exposure.

Area monitoring is somewhat unusual because often it is the activity of the exposed individuals that is responsible for producing a substantial portion of the noise and the noise level varies significantly over a distance of only a few feet.  In isolated situations, area monitoring can be done satisfactorily, but most of the time, personal monitoring with a dosimeter is more convenient and accurate.  
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One of the more difficult questions about monitoring is how often should you monitor.  There’s no specific or absolute answer to this question.  OSHA requires that noise be monitored and that the monitoring be repeated if there is a significant change.  Of course, how do you know if there’s a significant change without doing additional monitoring?  A common recommendation is that some monitoring be repeated annually, if there is a workplace with a lot of variability, i.e. more workers, different jobs, etc. For a more stable situation, biannual monitoring may be sufficient. In either case, the same people’s exposure would not necessarily be monitored year after year, but as will be explained, monitoring would be done each time for representative workers.  With many employees in a workplace, some particular individual’s exposure might never be measured directly, but each year or two it would be estimated by monitoring a co-worker’s exposure.  

The frequency of monitoring also depends on the specifics of the job.  If the job is repetitive in nature such as that of an assembly-line worker (or even a disassembly-line worker, cutting up chickens or cattle as they are processed, for example) you wouldn’t need to monitor as often. On the other hand, if the job is highly variable, such as that of a maintenance worker or a supervisor, where every day or even every hour is different, then more monitoring would be necessary.  A longer monitoring period or more repetition of monitoring is needed in that case to get accurate results that as far as possible indicate the true average exposure for an individual or group of individuals.  

The frequency of monitoring may also depend on the result of initial monitoring.  Low variability of initial results will give some assurance that there’s not much variation in the job, therefore, fewer samples are required.  High variability of the initial results indicates that the next time you monitor, the results may be completely different so more sampling may be necessary.  For example, if the first two samples each show a time weighted average of 86 dBA, there would be less need to do additional monitoring.  However, if the first measurement is 79 dBA and the next one is 89 then further monitoring is clearly indicated to get a better estimate of the true average exposure. If possible, at least three monitoring sessions are often recommended per job category or group of workers, so that one will have a better measure of variability and can therefore have more confidence in the results.   
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For either personal or area monitoring, appropriate monitoring locations must be chosen.  Usually, this involves identifying homogeneous exposure groups: people who have similar work and similar noise exposures.  A group could consist of 50 different workers, if there are 50 people doing the same type job, or it could be as small as only one worker if there is one unique worker.  If a facility has only one electrician then only that person is going to have that type of exposure.  The idea is to divide people into these groups, determine what the exposure level is for one or more representative people in the group, and then assign the exposure to all the other people. 

An alternative approach is to document an individual’s specific tasks and determine the noise exposure associated with that pattern of work.  One could also monitor based on a location within a plant, so that anyone working in that particular area, regardless of their job duties, will be assigned a certain exposure. The fundamental idea is to do representative monitoring, and that often requires considerable knowledge about the work patterns in a facility.  
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Once the group of workers to be monitored have been identified (a homogeneous exposure group) you will still need to determine which of those workers within the group you will actually monitor, usually by asking him or her to wear a dosimeter for a work day.  There are several approaches, starting with the “worst case” selection which means those persons who will have the highest noise exposure, so that no one’s exposure will be underestimated.  If the worst case exposure is acceptable, then presumably everyone else’s exposure is acceptable as well.  Quite often this might mean choosing someone from the center of the group so that they are getting noise from all directions.  One might also choose the person who has the loudest machine or someone who is working the fastest, or works closes to the noise source.  The worst case selection scheme is indicated in the top grid on this slide, where each cell represents a worker.  

Worse case selection is not always the best method, particularly if you are trying to determine the average or the distribution of noise exposures for the entire group, in which case random sampling with multiple observations would be preferred. The grid in the middle shows an example of four positions or workers sampled randomly.  It happens that in this example they all came out on the left hand side of the group.  This is one of the drawbacks of random sampling.  If you are doing a small number of random samples, they may tend to concentrate in some particular area or type of work just by chance and therefore you may not get the full picture which would include employees throughout the work area or facility.  A more reliable method uses “stratified random sampling” instead, as shown in the lower grid.  This approach divides the number of people or locations into logical sub-groups and then randomly samples within the sub-groups.  This often gives a better coverage of the full distribution with much of the virtue of random sampling.  

Any of these methods are acceptable, but if you are only going to choose one worker at one location for an initial sample, then the worse-case selection is more than likely the way to go.  If you are looking for the average and some estimation of the variance, then stratified random sampling is preferred.  
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Upon completion of the noise exposure monitoring, what should be done with the records?  OSHA requires that the results be posted for employee information, or somehow made available to any employees exposed above the action level, an 85 dBA time weighted average.  However, it doesn’t hurt to post all of the monitoring results, regardless of exposure.  OSHA does not specify how this should be done, but a reasonable way is to use a “bulletin-board” approach where all employees have access to see the information.  Another way would be individual notification in a written form.  

Another requirement for the monitoring records is to assign each individual to an exposure category.  The dosimeter is only worn by representative employees, but the workers that they are representing who weren’t specifically and individually monitored also have to be assigned to an exposure category. If you measure the exposure of one person in a group of 10,  then you assign that same exposure to the other 9 workers in the group, unless you have some good reason not to do so. In that case you would really be establishing another exposure group with a higher or lower exposure, normally justified on the basis of additional monitoring but possibly it could be done mathematically on the basis of shorter or longer exposure time, under the same conditions. 

The noise exposure records for each individual (whether directly measured or extrapolated) then need to be kept with the employee’s audiometric record so that everyone in the hearing conservation is assigned a current, up-to-date record or estimation of exposure. Each time exposure is monitored, the exposure assessment will likely change to some degree, and by keeping all the records, there will be a history of exposure over each employee’s work career.  The objective behind this aspect of record-keeping is that in the event of an employee’s future hearing loss, the medical professional responsible for making an assessment about work-relatedness of the hearing loss will be given some useful information to help make a decision.  Lastly, these monitoring records need to be available for employee access and for former employees as well, upon request, as required by OSHA.
