» OCCUPATIONAL HEARING CONSERVATION

Historical Highlights in the
Evolution of National Standards
for Occupational Safety & Health

By John R. Franks, Ph.D.
In 1998, the Natlional Institutle for

Occupalional Safety and Health

(NTOSH) published a revised nwise
criteria document.! The original noise
criteria document published in 1972
had set the tone for subsequent occu-
pational noige exposure regulations
from governmental bodies, including
the Occupational Safety and Health
Administration (OSHA) and the Mine
Safety and Health Administration
(MSHA), and for hearing conservation
efforts by health and safety profession-
alg, The revised recommendations
were devised to increasc the preven-
tiveness of occupational hearing con-
scrvation programs.

Background

The U. 8. Department of Labor
first began regulating noise under
standards of limited applicability, the
most noted being the Walsh-Healy
Public Contracts Act of 1936 that
applied only {o companies wilth con-
tracts of $1¢,000 or more with the fed-
eral government. Pursuant to Walsh-
Hecaly, on September 20, 1968, the
Department of Labor proposed regula-
tions that would limit noise exposure
to 85 dBA for an eighié-hour time-
weighted average (TWABS) calculated
with & 5 dB exchange rate. Interested
parties were invited to submit oral
and written testimony. On January
17, 1969, the Secretary of Labor pro-
mulgated the standard that permitted
a 92 dBA TWAS until January 1, 1971
if an effective hearing conservation
program was estabiished to protect
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the hearing of workers, and if after the
deadline the noise level was reduced
to 85 dBA TWABS. The regulation
required engineering conirols to be
implemented first and allowed use of
hearing protectors only if feasible
engineering controls could not lower
the noisc level to 85 dBA TWAS.? The
Standard was to take effect on Febru-
ary 17, 1969, but on February 14 the
effective date was postponed until
May 17, 1969. When the revised regu-
lation was published on May 20, 1969,
the maximum permissible exposure
level had been increased Lo 90 dBA
TWAS with no comment.?

The 91st Congress (S 2193, Decem-
her 29, 1970) passed the Occupational
Safety and Health Act” OSHA was cre-
ated from this act and was placed in the
Department of Labor, while NTOSH was
placed in the Department of Health,
Education and Welfare (now the
Department of Health and Human Ser-
vices), OSHA was charged with develop-
ing and enforcing occupational safety
and health regulations. NIOSH was
charged with providing the scientific
information to support the regulations,
jncluding the development of criteria
docurments that reviewed the kmown sci-
ence to date. Based on that science,
NIOSH was to make recommendations
as to the maximum acceptable exposure
levels for chemical, biological and physi-
eal agents and for procedures to prevent
exposure ar reduce the adverse health
and safbty effects of exposure. Congress
directed the Secrctary of Labor to pro-
mulgate, without notice or hearing, the
pre-existing federal standard to all
employers affecting interstate com-
merce. Subsequently, the Secretary of
Labor reissued the Walsh-Healy Noise
Standard as a mandatory OSHA
requirement with an effective date of
August 27, 1971." Because there were no
machanisms for public comment and no
parties sought judicial review, the stan-
dard went into effect as planned.

. Following the OSH Act, NIOSH
published recommended criteria for a
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naise slandard in 1972.° Key elements
were: 85 dBA TWAS recommended
exposure limit, noise sampling and
noise control guidance, use of periodic
audiomelry, use of hearing protection
for overcxposed workers and training
for workers exposed at, or above, the
recommended limit.

In 1974, OSHA proposed a revision
of the occupational ncoise standard
that mostly responded to the NIOSH
recommendations.” A 90 dBA TWAS
permisstble exposure Limit (PEL) was
recommended until an 85 dBA PEL
TWAS bocame [easible. OSHA also
proposed hearing conservation pro-
grams that were to be initiated at 85
dBA. The preposed regulation allowed
hearing protector use in lieu of feasi-
ble engineering and administrative
controls “if an employee’s exposure
occurs no more than one day a week.”

In 1974 and 1975, OSHA held two
sets of hearings which sparked debate
about whether to drop the PEL to 85
dBA TWAS and whether to require
engineering and administrative controls
as primary means of compliance. The
U.S. Environmental Protection Agency
(EPA) objected to the recommended
standard, stating that it did “not protect
the public health and welfare to the
extent required and feasible.” Further,
the EPA believed “that the reduction to
85 dBA is an important step toward
this goal.™ Despite the delays in pro-
mulgating a new standard which the
discussions caused, many companies
adopted the 1972 NIOSH recommenda-
tions or the 1974 OSHA proposed meth-
ods in anticipation of the issuance of a
regulation.

In 1978, the EPA released the
Hearing Protector Labeling Rule” The
rule required thal all hearing protec-
tion devices sold in the U.S. be tested
according to the experimenter-fit

‘method of the ANST standard on

determining real-ear attenuation at
threshold. The Noise Reduction Rat-
ing (NRR) based on the test results
was to be placed on each protector’s
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label. In 1982, the EPA ceased funding
for the Office of Noise Abatement and
Control and, while the labeling regula-
tion remains, there is no identified
surrogate to enforce the regulation.
There was no further regulatory
activity in the area of occupational noise
until January 16, 1981, when OSHA
released the Hearing Conservation
Amendment (HCA) to the Occupational
Noise Standard." The HCA defined
what OSHA considered to be an effec-
tive occ 7 hearing conservation
program (OHCP). The HCA was
extremely detailed and thorough and
required regular noise monitoring, engi-
neering controls, hearing protection
selected according to the EPA NRR,
audiometry, worker training and record-
keeping. Most portions of the regulation
were to take effect on April 15, 1981.
The HCA included a complex defini-
tion of significant threshold shift that
depended upon whether the worker had
pre-existing hearing loss. Finding a per-
manent significant threshold shift
required issuance of hearing protectors
to workers not already wearing them,
retraining of workers already using
hearing protection, worker notification of
the threshold shift and referral for a clin-
ical audiological or otological evaluation.
In addition, permanent significant
threshold shift had to be recorded on
the OSHA Form 200 log if the shift was
determined to be work-related. Employ-
ers use the OSHA Form 200 log to
record all occupational accidents and ill-
nesses. The Form 200 provides OSHA
with insight into the success of any
company’s health and safety program
and supports compilation of statistics
for industries. Noise-induced hearing
loss is categorized as due to repetitive
exposures, the same category as carpel-
tunnel syndrome.
On January 20, 1981, the effective
dates of the HCA were delayed indefi-
nitely. On August 16, 1981, portions of
the HCA were made effective. The
standard retained retesting as neces-
sary to confirm threshold shift as well
as the need to be fitted with hearing
protectors or retrained in their use.
The instructions for audiological or oto-
logical follow up, the instructions to

record nt significant threshold
shift on the OSHA Form 200, and the
requirement for biennial monitoring of
noise levels were stayed.

The portion defining permanent sig-
nificant threshold shift was also stayed
until March 1983. On March 8, 1983,
the remaining portions of the hearing
conservation amendment were
released.” Threshold shift was now
referred to as Standard Threshold Shift
(STS), defined as a change in hearing
from the baseline audiogram of 10 dB or
greater in either ear for the 2000, 3000,
and 4000 Hz pure-tone average, the
same definition used in the 1974 pro-
posed rule. Age corrections could be
applied to STS calculations. Additional-
ly, the HCA relied on the EPA NRR for
selecting hearing protectors.

On December 19, 1983, OSHA issued
a compliance directive (CPL 2-2.35A)
that eﬁ'ectrvely removed the necessity for
companies to employ engineering noise
control solutions. It directed that noise
control efficacy be evaluated in terms of
reasonability (including the annualized
cost of installing controls) and perma-
nency (the estimated cost for engineering
controls relative to the estimated annual
cost of a HCP multiplied by the approxi-
mate life of the controls in years).”
OSHA also directed that, if noise expo-
sure levels were less than 100 dBA
TWAS and a successful HCP could be
demonstrated, engineering noise control
feasibility studies were not necessary. A
successful program was defined as one
where no STS has been detected and
adequate heamxg are utilized.

Since the issuance of the CPL, a
debatehasaﬁsenwerwhatthemean-
ing of “no” is. Does “no STS” mean “no
STS at all” or “no more STS than would
be expected from a population of demo-
graphically similar workers who were
not exposed to occupational noise” or
something else in between? CPL 2-
2.35A also recognized that the EPA
NRR was an inflated value because it
requires use of an experimenter-fit
method. Labeled NRR’s had been found
to overestimate the noise reduction
workers actually received. Consequent-
ly, in CPL 2-2.35A, OSHA required der-
ating the NRR by 50% when determin-

ing if the noise exposure levels could be
reduced sufficiently with hearing pro-
tectors without requiring engineering

In November 1984, in response to a
suit brought by the Iron and Steel
Industry that claimed the HCA required
employers to be responsible for their
workers’ noise exposures off the job, the
entire hearing conservation amendment
was ruled unconstitutional and vacated
by the 4th District Federal Court in
Richmond, VA. Many companies that
had begun to implement hearing conser-
vation all activity. In
October 1985, the Federal Court of
Appeals overturned the judgement and
the HCA became enforceable again.

From 1985 to the present, the
OSHA Occupational Noise Standard
and the HCA have been in effect and
enforced by OSHA. The standard only
applies to the manufacturing sector.
Construction, agriculture, mining,
fishing and the service sectors are not
covered except as they fall under
OSHA'’s general industry clause. Oil
and gas extraction are expressly
exempted by the HCA. Noise in mines
is regulated by MSHA and these regu-
lations vary by type of mine operation.

In 1987, OSHA requested comment
on reducing the frequency of hearing
testing from annual to biennial. Com-
ments were collected, but no action was
taken." In 1990, MSHA requested com-
ments on eight items that were key to
developing a new noise standard for all
of mining to replace the segmented
standards that were then in place.”

In 1991, OSHA issued instructions
to area directors to begin citations for
failure to record on the OSHA Form 200
STS of 25 dB or greater when calculat-
ed against the original baseline audio-
gram; age correction was optional.
OSHA also directed that the 10 dB STS
value be used for monitoring the effec-
tiveness of the HCP and for intervening
to prevent additional loss of hearing.
This two-criterion system resulted in
confusion. Companies that had been
responding to the 10 dB STS now had
to recalculate the 25 dB recordable STS
reporting purposes on the OSHA Form
200. In some states that had already
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1982: EPA ceases

debate

spark
“NW“ on reducing PEL to 85 dBA.
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required recording STS, the recording
requirement was left at 10 dB, while in
others the requirement was adjusted to
the new federal level of 25 dB.

In 1996, MSHA responded to its
1990 request for comments and pub-
lished a proposed noise standard and
hearing conservation regulation.” The
PEL of 90 dBA TWAS and the hearing
conservation program elements mir-
rored those of the OSHA regulation,
including mandating a hearing conser-
vation program for all workers exposed
to 85 dBA TWAS or above. Unlike
OSHA, which allows inclusion of hear-
ing protector attenuation for calcula-
tions of noise exposure levels due to
CPL 2.235A, MSHA'’s proposed rule
would prohibit incorporating noise
reduction from hearing protection
when computing miners’ noise expo-
sure levels and determining how much
engineering noise control would be
necessary. To date, however, the final
rule has not been released.

In 1997, OSHA published a pro-
posed rule to replace 29 CFR Part 1904
Recording and Reporting Occupational
Injuries and Illnesses."” The rule would
require recording si t threshold
shift on the new OSHA Form 300.
While it appears that there is little
support for the age-corrected 25 dB
STS criterion, it is unclear what crite-
ria OSHA will ultimately select when
the revision is released.

During the 1990s, NIOSH released
four publications that shifted focus
away from regulatory compliance
toward effective interventions to pre-
vent occupational hearing loss. The
first was A Practical Guide to Effective
Hearing Conservation Programs in the
Workplace." This document was writ-
ten without regard to the OSHA regu-
lation, reflecting instead the experi-
ences of a panel of hearing conserva-
tion experts from public, private and
university sectors in terms of which
types of actions were effective in pre-
venting hearing loss and which were
not. The guide was written for people
who might have the role of hearing
conservation program manager with-
out the benefit of formal training or
expert consultants. As developed, any
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program implementing all of the rec-
ommendations in the Guide would be
in compliance with the regulation.

The second was The NIOSH Com-
pendium of Hearing Protective Devices."
This contained information on every
hearing protector sold in the U.S. as of
mid-1994, including attenuation data
and feature tables for the devices. For a
few devices, the subject-fit (or real-world)
data were included in a special table.
The compendium allowed hearing con-
servation program managers to select
hearing protectors that would best pro-
tect their workers on the basis of infor-
mation about features such as material
type for earplugs and headband type for
earmuffs. Unfortunately, laboratory sub-
jects are not asked about “comfort” and
“wearability,” and the compendium does-
n't list either as features.

The third publication was Prevent-
ing Occupational Hearing Loss—A
Practical Guide.” In this revision of
the earlier Guide, NIOSH shifted focus
from hearing conservation to hearing
loss prevention. Instead of document-
ing program failures signified by per-
manent worsening of hearing, active
interventions to prevent such shifts
were encouraged. Audiometry became
a tool for intervention (i.e., finding
threshold shift while it was still tempo-
rary) instead of a tool for identifying
those who have lost more hearing.
Training was expanded from didactic
presentations to interactive training
that showed employees how to recog-
nize potentially hazardous noise and
how to make informed choices about
the use of hearing protection when
noise controls are not available.
Because prevention is proactive, there
is zero tolerance for hearing loss. Thus,
discussions about how much STS is
acceptable in an effective hearing con-
servation program are irrelevant
because there shouldn’t be any STS
attributable to workplace noise.

Fourth, NIOSH published Criteria
for a Recommended Standard—Occu-
patzonal Noise Exposure, Revised Crite-
ria 1998, mcorporatlng the concepts
from the 1996 Guide. The revised crite-
ria document retained the 1972 recom-
mended exposure level of 85 dBA, but

changed the exchange rate from 5 dB to
3 dB, thus equating an eight-hour TWA
to an eight-hour Leq—the average
sound pressure level measured over
time with an integrating sound level
meter. The criteria documents detailed
methods for implementing audiometric
testing as a prevention tool and rede-
fines significant threshold shift as a
change of 15 dB twice at any test fre-
quency (500-6000 Hz) for the same ear
and frequency. The document recog-
nized that the laboratory method
required by the EPA for testing hearing
protectors overstates the achievable
protection in the workplace and recom-
mended derating the NRR depending
upon protector type based real-world
studies. When data from a new subject-
fit laboratory test method are available,
or when checking the actual ;rotedmn
received by each worker is possible, der
ating will no longer be required.

1999 Onward

Currently, two major regulations,
along with several other limited-
scope regulations, protect workers
from noise-induced hearing loss. For
general industry, there is 29 CFR
1910.95, the OSHA Noise Standard
and Hearing Conservation Amend-
ment." For defining the effectiveness
of hearing protectors there is the
EPA Hearing Protector Labeling
Rule, CFR Title 40, sub chapter G,
211, subpart B—Hearing Protective
Devices.’ The noise standards for the
construction industry as well as the
noise standards for various mining
venues are limited in scope with no
definition of a hearing conservation

program.
OSHA's Recording and Reporting
Occupational Injuries and Illnesses
Rule was scheduled for release in
1998, but has now been delayed until
early 2000. MSHA’s Health Stan-
dards for Occupational Noise Expo-
sure in Coal, Metal, and Nonmetal
Mines was initially scheduled for
release in 1998, but has been delayed -
indefinitely. The causes of delays are
many, ranging from technical, where
the agency may be awaiting a critical
piece of supporting information, to

guidelines on STS. Later in year,
OSHA releases CPL 2-2.35A which effec-
tively removes need for employment of engi-
neering control solutions.

1984: HCA is ruled unconstitutional by 4th
Dist. Court in Richmond, VA. This ruling is
overturned in 1985 and HCA and
Occupational Noise standard remain in
effect to present.
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1998: NIOSH publishes
Criteria for a Recommended

Standard—Occupational
Noise Exposure, Revised
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NIOSH 1998 Revised Noise Criteria

he NIOSH 1998 revised noise crite-

ria document presents what NIOSH
considers to be effective for the preven-
tion of occupational hearing loss as a
template for regulatory reform and the
establishment or modification of compa-
nies’ programs.’ NIOSH recommenda-
tions apply equally to construction, min
ing, agriculture and other venues as weIl
as the traditional manufacturing sector.
The key NIOSH recommendations for an
effective hearing loss prevention pro-

gram are:

® Recommended Exposure Level (REL):
85 dBA Leqg8 (eight-hour time-weighted
average based on a 3-dB exchange rate also
wummm

e Exposure Ceiling: No exposure shall

exceed 140 dBA

® Hearing Loss Prevention Program:
ﬁnlEL. k;

* Noise Exposure Assessment: Required
when exposure equals or exceeds the REL.

® Initial Monitoring: At initiation of the
Hearing Loss Prevention Program.

e Periodic Monitoring: Every two years
or within three months of substantive
change of facility, process or routines.

e Instrumentation: Dosimeters or sound

level meters.
* Engineering and Administrative Con-
mmwﬁmmm

not result in exposing more workers to
noise.

® Hearing Protectors: Required when
workers are exposed to noise that equals or
exceeds the REL. Double protection recom-
mended when exposures exceed 100 dBA
TWASLeq
* Variable NRR Derating: Earmuffs
derate in NRR by 25%. Slow-recovery
formable earplugs derate by 50%. All other

derate by 70%.
o Subject-Fit Method: May be used in

administrative, where the agency is
working to assure acceptance of the
regulation without legal challenge
upon its release.

There has been no response from
the EPA to the recommendation of
the Hearing Protector Task Force of
the National Hearing Conservation
Association (NHCA) to use a NRR
based on the new subject-fit method,
ANSI S12.6-1998, Method for Deter-
mining Real- Ear Attenuation at
Thresholds for Hearing Protectors.”
The EPA has no noise program and
it is unlikely that the Agency will
reopen the hearing protector labeling
regulations. ¢
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