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listening to the loudness of the fitting
noise,

(B) Visual evaluation by the
experimenter,

(C) Tactile evaluation by the
experimenter working in conjunction
with the subject,

(D) Guidance specific to that product
as provided by the manufacturer,

(E) Repeated failure to meet the
requirements of Clause 7.5

(F) Illness or physical inability to
participate on the day of the test, and

(G) Inability to remain attentive
during instruction or testing sessions.

Subjects shall not be retested or
dismissed as the result of the
attenuation they obtained during the
testing process.”

(iii) For subpart B, the following new
provisions shall be in addition to Clause
8.3 of ANSI/ASA S12.6-2008:

(A) “For the occluded tests, the
subject shall fit the hearing protector
without the experimenter present in the
test chamber. The fitting noise shall be
introduced into the test chamber and
the subject shall be told to manipulate
the hearing protector to obtain the
lowest level of perceived noise. The
experimenter shall observe the subject
during the fitting test from outside the
chamber. Once the subject is satisfied
with the fit, and after observing the
quiet period specified in Clause 7.6 and
the waiting period specified in Clause
7.7 of ANSI/ASA S12.6-2008, the test
shall begin.

(B) Adjustments of the fit of the
hearing protector during the occluded
threshold tests are not allowed.
However, the subject shall be instructed
to inform the experimenter if, during the
test, a change in fit of the device is
noticed, and if so, the test shall be
stopped. The subject shall refit the
device and the occluded threshold test
restarted from the beginning. If this
occurs a second time the occluded
threshold testing shall be completed
without refit and the attenuation data
shall be used in the computation of the
rating.”

(9) For subpart B, Clause 9 of ANSI/
ASA 512.6-2008 is not applicable.

14. Section 211.206-2 is revised to
read as follows:

§211.206-2 Active noise reduction (ANR).

The provisions of this section shall
apply to all Active Noise Reduction
hearing protection devices as defined in
§211.203(w)(7).

(a) The measurement of active sound
attenuation requisite to the Noise
Reduction Rating for Active Noise

Reduction hearing protection devices
shall be in accordance with the methods
defined in this section and only those
clauses of ANSI S12.42-1995 (R2004),
incorporated by reference at § 211.213 of
this subpart, stated below. The octave
band attenuation shall be calculated
using one-third octave band insertion
loss measurements as described in
paragraph (m)(2) of this section.

(b) The definitions given in §211.203
shall be used.

(c) Acoustic Environment of Test
Room: The requirements of this subpart
shall be applicable to measurements of
all Active Noise Reduction devices.

(1) Sound Field Generation
Equipment: For subpart B, Clause 6.1 of
ANSI/ASA S12.6-2008, shall be
applicable.

(2) Sound Field Characteristics: For
subpart B, Clauses 6.2.1 and 6.2.2 and
Table 1 of ANSI S12.42, shall be
applicable.

(3) Sound Field Frequency
Characteristics: The sound field shall be
a broad band noise incorporating
frequencies from 100 to 10000 Hz. The
difference between the maximum and
minimum one-third octave band levels
within the specified frequency range
shall not exceed 10 dB. The difference
between adjacent one-third octave band
levels shall not exceed 3 dB.

(4) Sound Field Integration Time: The
integration time shall not be less than 32
seconds using linear spectral averaged
third octave band analysis.

(5) Sound Field Reference Levels
(Lrer(f)): The signal generation
equipment shall be capable of
producing a continuous sound field of
105 dB SPL without a subject in the
room. The field shall be measured with
an ANSI Type I Pressure Microphone.
The attenuation settings shall be
recorded to permit replication.

(6) Ambient Noise Floor of Test
Room: The noise floor of the test
chamber, with all external equipment
operating and no sound field present,
shall be at least 60 dB less than sound
field levels measured at each third
octave band.

(7) Fitting Noise: The fitting noise
shall be as specified in paragraph (c)(3)
of this section and presented at a level
of 85 dB SPL.

(d) Measurement Equipment:

(1) For subpart B, Clauses 6.3.1, 6.3.2,
and 6.3.4 of ANSI S12.42, shall be
applicable.

(2) For subpart B, the following new
provision shall be in addition to Clause
6.3.6 of ANSI S12.42: “A spectrum
analyzer using a third-octave band

analog or digital filter bank or a Type I
sound level meter with a third-octave
band filter set shall be used for
measuring the sound pressure levels.
The measurement system shall have
sufficient dynamic range such that all
measurements are a minimum of 10 dB
above the instrumentation noise floor
and test chamber’s ambient background
noise level. When using a Fast Fourier
Transform (FFT) analyzer, it shall have
internally generated digital
pseudorandom white and pink noise
sources with known statistical
characteristics, i.e., wide sense
stationary, and shall be used for the
third-octave band calculation of true
random noises. All decibel
measurements shall be referenced to 20
X 10~6 N/m2 (20 uPa).”

(3) Signal to Noise Ratio of the
measurement microphone in the test
chamber: The difference in microphone
output levels with and without the
sound field present shall be at least 10
dB in each third-octave band from 80 to
12500 Hz.

(e) Active Attenuation Method for ear
muffs using Microphone In Real Ear
(MIRE).

(1) MIRE Microphone: For subpart B,
a microphone that fulfills the
requirements set forth in Clause 8 of
ANSI S12.42, is required.

(2) For subpart B, the following new
provision shall be in addition to Clause
8.1.2 of ANSI/ASA S12.6-2008: “The
microphone may be wireless or wired.
If wired, the wires from the microphone,
including insulation, shall not be more
than 0.3204 millimeters (0.0126 inches)
in diameter to minimize leakage of
sound into the protector cavity.”

(3) For subpart B, the following new
provision shall be in addition to Clause
8.1.3 of ANSI/ASA S12.6-2008: “The
experimenter shall fit appropriate ear
plugs into the subject’s ear canals such
that their external surfaces are flush
with the base of each ears conchae. The
subject shall be instructed that removal
of any hearing protector is prohibited
during the test without permission from
the experimenter.”

(4) Position of microphone: The MIRE
microphone shall be positioned by the
experimenter on the external surface of
the ear plug at the entrance of the ear
canal, as shown in Figure 1 of this
section. The sensing surface shall be
perpendicular to the axis of the ear
canal, centered in the ear canal and
directed away from the center of the
subject’s head.
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Figure 1. MIRE microphone position for measuring the Active Noise Reduction of ear muffs.

(f) Product selection:

(1) Ear muffs: A minimum of one pair
of ear muffs for every two test subjects
shall be provided. Subjects shall use the
same ear muff as for the REAT testing.
When a specific product is available in
different sizes, one pair of each product
size shall be provided for every two test
subjects.

(2) Ear muffs attached to a hardhat:
The hardhat sample shall be specified
by the manufacturer of the hearing
protection device. A minimum of one
pair of ear muffs for every two test
subjects shall be provided. When an ear
muff is available in different sizes, one
pair of each size shall be provided for
every two test subjects. For each size of
hard hat, two samples shall be provided
in each size.

(3) Helmets: A minimum of one
sample for each size helmet to be tested
shall be provided. Helmets
incorporating ear muffs shall be tested
as a system. The integral ear muffs for
a helmet shall be provided by the
manufacturer of the helmet. If the ear
muffs are removable, the minimum
number to be used in combination with
the helmet shall be as specified in
§ 211.206-1(b)(6)(i)(D).

(g) Measurement Procedure:

(1) Subject Selection: Only those
subjects who completed the REAT tests
with protectors specified in § 211.206—
1(a)(3) shall be used for the MIRE tests
set forth in this section.

(2) Subject Position: A head-
positioning device, such as a plumb-bob
to the nose or the forehead of the
subject, shall be used to maintain the
subject’s head at the reference point.
The head positioning device shall not
transmit to the head vibrations that
affect the threshold measurements, and
shall not measurably affect the
uniformity of the sound field of the
room as specified in Clause 6.2.1 of
ANSI S12.42. The use of a headrest or
bite bar is not permitted.

(h) Fitting the protectors:

(1) The subject shall fit the protector
as instructed for the REAT testing. No
additional fitting training shall be given.
However, the experimenter shall ensure
that the integrity of the MIRE
microphone and its wires is maintained
during the fit process.

(2) The fitting noise shall be
introduced into the test chamber and
the subject shall be told to adjust the
hearing protector to minimize the level
of the perceived noise.

(3) To allow hearing protectors to
conform to the subject’s ears and/or
head, MIRE measurements shall begin a
minimum of two minutes after the
hearing protectors have been fitted
unless the manufacturer’s standard
instructions state otherwise.

(4) Adjustments of hearing protector
fit during the test are not permitted. The
subject shall be told to inform the
experimenter if a change in the fit of the

device is noticed. If the experimenter is
so informed, the occluded test shall be
stopped. The subject shall refit the
device and the experimenter shall
confirm the integrity of the MIRE
system, after which the test shall be
restarted from the beginning. If change
in the fit occurs a second time but the
MIRE system is unaffected, the test shall
be completed without refit and the
attenuation data shall be used in the
computation of the active noise
reduction.

(i) MIRE Sound Levels with Protectors
Activated (LTOTAL(f))Z

(1) The experimenter shall verify that
the device is activated as specified by
the manufacturer’s standard
instructions.

(2) The sound field shall be presented
in the test chamber at the reference level
of 105 dB SPL as specified in paragraph
(c)(5) of this section.

(3) The MIRE output signal shall be
measured in one-third octave bands
(Lrorac(f)) using linear spectral
averaging and an integration time of no
less than 32 seconds.

(j) MIRE Sound Levels with Protectors
Deactivated (LPASSIVE(f]):

(1) The experimenter shall verify that
the device is deactivated as specified by
the manufacturer’s standard
instructions.

(2) The sound field shall be presented
in the test chamber at the reference level
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of 105 dB SPL as specified in paragraph
(c)(5) of this section.

(3) The MIRE output signal shall be
measured in one-third octave bands
(Lpassive(f)) using linear spectral
averaging and an integration time of no
less than 32 seconds.

(4) The measurements in paragraph
(1)(j) of this section shall be repeated
and the LPASSIVE(f) and LTOTAL(f) levels
for each measurement recorded.

(5) Verification of MIRE microphone
position: Upon completion of the
measurements in paragraph (i)(j) of this
section, the experimenter shall confirm
the position of the MIRE has not
changed. If the position has changed,
the measurements shall be repeated.

(k) Active Attenuation Method for ear
plugs using Acoustic Test Fixture
(ATF).

(1) Acoustic Test Fixture:

(i) The ATF shall incorporate two ear
canal couplers and ear simulators.

(ii) The ATF ear simulators shall
comply with the International
Electrotechnical Commission (IEC)
specification 60711—*‘Occluded-ear
simulator for the measurement of
earphones coupled to the ear by ear
inserts,”

(iii) The length of the ear canal
couplers shall provide a residual
volume of between 0.5 and 2.0 cubic
centimeters after insertion of the ear

lug.

(i%/) The ATF microphones shall meet
or exceed the following minimum
specifications.

(A) Frequency range 20 to 12500 Hz.

(B) Dynamic range: 40 to 130 dB SPL.

(v) The insertion loss of the ATF shall
not be less than 60 dB for a sound field
as specified in § 211.206-2(c)(5).

(2) Product selection:

(i) Custom Ear plugs:

(A) The testing lab shall provide the
manufacturer with impressions of the
ATF ear canal that provide a residual
volume between 0.5 cubic centimeters
(cc) and 1.0 cc.

(B) The manufacturer shall provide
the testing lab a minimum of five ANR
electronic control units and five pairs of
ANR ear plugs that are custom fitted to
the ATF ear canal coupler.

(ii) Non-custom Ear plugs:

(A) The manufacturer shall provide
the testing lab a minimum of five ANR
electronic control units and five pairs of
ANR ear plugs.

(B) Alternatively, the ear plugs from
the REAT test may be reused for this
ATF test.

(3) Measurement Procedure for Active
Noise Reduction Performance of ear
plugs.

(i) Fitting the protectors:

(A) The experimenter shall fit the
protectors into the ear couplers of the
ATF such that their respective residual
volumes are not less than 0.5 cc and no
greater than 1.0 cc.

(ii) ATF Sound Levels with Protectors
Activated (Ltorar(f)):

(A) The experimenter shall activate
the device as specified by the
manufacturer’s standard instructions.

(B) The sound field in the test room
shall be at the reference level of 105 dB
SPL as specified in paragraph (c)(5) of
this section.

(C) The output signals of the ATF
microphone(s) shall be measured in
one-third octave bands (Lrorac(f)) using
linear spectral averaging and a
minimum integration time of 32
seconds.

(iii) ATF Sound Levels with
Protectors Deactivated (Lpassive(f)):

(A) The experimenter shall deactivate
the device as specified by the
manufacturer’s standard instructions.

(B) The sound field in the test room
shall be at the reference level of 105 dB
SPL as specified in paragraph (c)(5) of
this section.

(C) The ATF microphone(s) output
signal shall be measured in one-third
octave bands (Lpassive(f)) using linear
spectral averaging and a minimum
integration time of 32 seconds.

(D) The measurements in paragraphs
(k)(3)(ii) and (iii) of this section shall be
repeated for a total of forty trials. Each
ANR control unit and each pair of ear
plugs shall be used an equal number of
times. The Lpassive(f) and Lrorac(f)
levels for each measurement shall be
recorded.

(1) ANR performance for helmets with
integral ear plugs or ear muffs or both
ear plugs and ear muffs.

(1) The tests set forth in paragraph
(k)(3) of this section for ANR muffs and
plugs shall be used singularly or in
combination as appropriate.

(m) Calculation of Attenuation of
ANR devices:

(1) The passive attenuation for each
subject shall be the average of the
individual REAT attenuation
measurements for octave band
frequencies from 125 to 8000 Hz.

(2) The octave band active attenuation
for each trial shall be calculated using
the third octave band insertion loss
measurements (from 100 to 10000 Hz),
as follows:

(i) Lactrve (one-third octave band
insertion losses) for each trial for each
one-third octave band shall be
calculated as:

(A) Lactive (V5 OB) = Lrorar — Lpassive

(B) Lactive (octave band insertion
losses) for each trial shall be calculated
as the median of the one-third octave
band active attenuations, described in
§211.206-2(k)(3)(ii) and (iii), measured
for both the right and left ears.

(C) An example calculation is
presented in Table 1 of this section. The
six (6) insertion losses for the active
mode have a median of 11.4 dB. The six
values are sorted first (10.4, 10.8, 11.1,
11.7, 12.1 and 12.6). The values 11.1
and 11.7 bracket the 50th percentile and
their average is 11.4 dB.

TABLE 1—EXAMPLE OF THE MEDIAN OCTAVE BAND INSERTION LOSS COMBINED WITH REAT FOR ACTIVE MODE

—1/3 octave Center band +1/3 octave

REAT Attenuation
Right Ear Active Insertion Loss ...
Left Ear Active Insertion Loss
Median Insertion LoSS ........c........
REAT + Median Insertion Loss

25.4
121
111
11.4
36.8

(3) The total octave band attenuation
for each trial in the Active mode
(electronics turned on) shall be the sum
of the REAT octave band attenuations
and the Lactive octave band insertion
losses as computed in paragraph (m)(2)
of this section. These total octave band

attenuation values (REAT + Lacrtive)
shall be used in the computation of the
NRR and the NRRg as specified in ANSI
S$12.68-2007. If the total octave band
attenuation values exceed 50 dB in any
band then a cautionary note must be
provided regarding the influence of

bone conduction according to
§211.204-5(j).

15. Section 211.206-3 is added to
read as follows:
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§211.206-3 Reduction of Peak Impulsive
Noise.

Hearing protection devices sold or
offered on the basis of providing
protection from impulsive noises in
excess of 130 dB peak sound pressure
level shall be tested in accordance with
this section.

(a) Product Selection.

(1) Custom Ear plugs:

(i) The manufacturer shall provide the
testing lab a minimum of five pairs of
ear plugs that are custom fit to the ear
canal couplers of the ATF.

(ii) The testing lab shall provide the
manufacturer with impressions of the
ATF ear canals such that the residual
volume is not less than 0.5 cubic
centimeters (cc) or greater than 1.0 cc.

(2) Ear plugs:

(i) The manufacturer shall provide the
testing lab a minimum of five pairs of
ear plugs selected at random from
production lots.

(ii) Alternatively, the ear plugs from
the REAT test may be reused for this
ATF test.

(iii) The testing lab shall insert the ear
plug such that the residual volume is
not less than 0.5 cc or greater than 1.0
cc.

(3) Ear muffs:

(i) The manufacturer shall provide the
testing lab a minimum of five pairs of
ear muffs selected at random from
production lots, appropriately sized for
the ATF.

(ii) Alternatively, the ear muffs from
the REAT test may be reused for this
ATF test if they meet the ATF size
requirements.

(4) Ear muffs attached to a hardhat:

(i) The manufacturer shall provide the
testing lab a minimum of five pairs of
ear muffs attached to a hardhat selected

at random from production lots,
appropriately sized for the ATF.

(ii) Alternatively, the hard hat(s) and
ear muffs from the REAT test may be
reused for this test if they meet the ATF
size requirements.

(5) Helmets incorporating ear cups:

(i) Helmets incorporating ear cups
shall be tested as a system for impulse
noise reduction. The manufacturer shall
provide the testing lab a minimum of
one helmet and five pairs of ear cups
selected at random from production
lots, appropriately sized for the ATF.

(ii) Reserved.

(6) Combination of ear plugs, ear
muffs and/or helmets:

(i) The manufacturer shall provide the
testing lab five (5) pairs of each
protector. The device shall be tested as
a system in combination as appropriate.

(i) Reserved.

(b) Impulsive Noise Characteristics.

(1) Three different peak impulse noise
levels shall be used. The peak impulse
levels shall be in the following ranges
130-134 dB, 148-152 dB and 166-170
dB. Manufacturers may elect to test at
levels in excess of the required 170 dB,
in which case notice must be given on
both the primary and secondary labels
as required in § 211.204-1(c) and
§211.204-6 and the information
reported to the EPA on the required test
report per § 211.212-5.

(2) The minimum permissible A-
duration shall not be less than 0.5
milliseconds and the maximum shall
not be greater than 2.0 milliseconds.

(3) The peak level and A-duration of
the impulse noise shall not be affected
by acoustic reflections.

(c) Measurement Equipment.

(1) Impulsive Acoustic Test Fixture or
Dummy Head (IATF).

(i) The hearing protection device shall
be tested on an IATF which meets the
requirements of ANSI S12.42—-1995,
Section 9.1—Acoustic Test Fixture
Method.

(ii) The insertion loss of the IATF
shall not be less than 65 dB for impulses
in the ranges described in paragraph
(b)(1) of this section.

(iii) The IATF shall include two
identical simulated ears, including
representative pinnas, conchas, and ear
canal coupler, and identical
instrumentation. The ear canal coupler
shall be in accordance with IEC 60711
(1984) but incorporate a 6.35 mm (0.25
inch) pressure microphone to satisfy the
required dynamic range of 130 db to 170
dB.

(2) Free-Field Pressure Probe/
Microphone.

(i) A free-field pressure probe/
microphone capable of accurately
measuring impulse levels of 180 dB
peak SPL shall be used as the external
microphone.

(ii) The free-field pressure probe shall
be a cylindrical body as depicted in
Figure 1 of this section, having a
minimum length, d3, of 40.64 cm (16
inches), a maximum diameter of 5.08
cm (2 inches) and a taper from the tip,
d1, of 5.08 to 10.16 cm (2 to 4 inches).
The pressure transducer shall be flush
with the side of the cylindrical body
and located a distance d2, from the tip,
of between 15.24 and 20.32 cm (6 and
8 inches).

(iii) The free-field pressure probe/
microphone shall be positioned as
shown in Figure 2 of this section,
equidistant and at the same elevation as
the microphone(s) of the IATF from the
impulse noise source.
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Figure 1. Free Field Pressure Probe
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Figure 2. Configuration of Impulsive Acoustic Test Fixture,

Free-field pressure probe and the impulse noise source.

(3) Impulsive Noise Measurement
Instrumentation

(i) Sampling rate: The data acquisition
system shall be capable of
simultaneously sampling the acoustic
response of the two ears of the IATF and

the free-field pressure probe/ must be greater than 10 dB from 100 to
microphone with a minimum sampling 10000 Hz.

rate of 96,000 samples per second (96 (iii) Sampling Resolution: The

kHz) for each channel. resolution of the data acquisition system

(ii) Signal to Noise Ratio: The Signal shall be a minimum of 16-bits.
to Noise Ratio of any captured signal
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(4) Instrumentation layout for
Measurement of Reduction of Peak
Impulsive Noise.

(i) The instrumentation shall be
arranged such that each ear of the IATF
and the free-field pressure probe/
microphone are located equidistant
from the impulse noise source as shown
in Figure 2 of this section.

(5) Measurement Procedure for the
Impulsive Noise Reduction Rating.

(i) Calibration of the Free-field to ear
canal transfer function.

(ii) Five impulses shall be produced
in the range of 148 to 152 dB peak
impulse sound pressure level. The
measurement of the free field to ear
canal transfer function is not required if
impulse peaks are within + 0.5 dB.

(iii) The complex free-field to ear
canal transfer functions (Hrp_rignei and
Her_ 1) shall be calculated for each
impulse and each ear.

(iv) The free-field to ear canal transfer
functions (Hrr_righe and Her_rer) shall be
the average of the five respective
individual calculated transfer functions.
(A) H[F]F)-Rigm. i(f) = F(Pear-right,i(1))/F (Prr,

it
(B) H[Fl;)—Left, i(f) = F(Pear-refti(t))/F(Per,
it

(6) Measurement of the Peak
Impulsive Noise Reduction for a hearing
protection device.

(i) For each sample of the hearing
protection device, a minimum of one
impulse at each of the three pressure
ranges shall be produced as specified in
paragraph (b)(1) of this section. The
peak pressure can be adjusted by
varying the acoustic impulse source
and/or altering the distance from the
source to the test fixture.

(ii) Each impulse shall be recorded
from the free-field, IATF left and right
ear canal microphones by the data
acquisition system. The total duration of
the captured signal shall not be less
than 50 milliseconds. The time duration
from the beginning of the captured
signal to its peak amplitude shall be a
minimum of 1.0 millisecond. The time
waveforms from the IATF and the free-
field pressure probe/microphone shall
be sampled simultaneously.

(iii) The measured time waveforms
shall be labeled as P, j, « for the free-
field pressure probe/microphone and as
PartF_rIGHT, ik and PATr-LEFT, ik for the
acoustic test fixture/dummy head ear
microphones, where j = 1 to 5 for the
protector samples, and k=1 to 3 are the
respective impulse noise peak ranges,
respectively.

(iv) The hearing protector shall be
removed and refitted to the IATF for
each impulse noise trial.

(v) If an acoustic impulse or HPD
fitting is unacceptable, the HPD shall be

refitted and the impulse trial shall be
repeated. The data from an unacceptable
trial shall be discarded.

16. Section 211.206—4 is added to
read as follows:

§211.206-4 Consideration of alternative
test procedures.

The Administrator may approve
applications from manufacturers of
hearing protectors for the approval of
test procedures which differ from those
contained in this subpart so long as the
alternative procedures have been
demonstrated to correlate with the
prescribed procedures. To be
acceptable, alternative test procedures
must be such that the hearing protector
test results obtained will fulfill all test
and data requirements prescribed in
§211.206 when the product is tested in
accordance with the specified
methodology. After approval by the
Administrator, testing conducted by
manufacturers using alternative
procedures may be accepted by the
Administrator for all purposes
including, but not limited to,
production verification testing and
selective enforcement audit testing.

§211.207 [Amended]

17. Section 211.207 is amended by
removing the introductory text and
Figure 2.

18. Section 211.207-1 is added to
read as follows:

§211.207-1 Computation of NRR based on
statistical and graphical methods.

(a) The Noise Reduction Rating (NRR)
in this subpart shall be determined in
accordance with the procedures set
forth in Clauses 5, 6 and 7 of ANSI/ASA
S$12.68-2007, incorporated by reference
at § 211.213 of this subpart, except as
stipulated in paragraphs (b)(1) through
(4), (c)(1) and (2), (d), and (e) of this
section.

(b) ANSI Clause 5: The computation
of the NRR, as set forth in this clause,
shall be used to determine the
“PASSIVE mode” noise reduction
performance of all hearing protector
devices subject to this regulation.

(1) The “Noise Level Reduction
Statistic for use with A-weighting
(NRS4A)” shall be replaced by the ‘“Noise
Reduction Rating (NRR)” as used in this
subpart.

(2) For subpart B, ANSI Clause 5.1
shall be replaced by the paragraph (b)(3)
of this section.

(3) “The NRR for a hearing protector,
as used in this subpart, is comprised of
a pair of values representing the lower
and upper A-weighted noise level
reductions that can be expected when
the device is used as directed by the
manufacturers’ instructions.”

(4) ANSI Clause 5.2: The value of o
as used in this subpart shall be for the
80% and 20% protection performance
and equal to 0.8416 and -0.8416
respectively.

(c) ANSI Clause 6: The computation
of the NRR, as set forth in this clause,
shall be used to determine the “ACTIVE
mode” noise reduction performance of
all hearing protector devices that rely in
whole or in part on either mechanical,
electronic and/or acoustically variable
(with respect to sound pressure level)
methods of increasing their noise
reduction performance.

(1) For subpart B, ANSI Clause 6.0:
the “Noise Level Reduction Statistic,
Graphical (NRSg) shall be replaced by
the “Noise Reduction Rating, Graphical
(NRRg).

(2) This method shall not be used to
compute either the “PASSIVE mode” or
the “ACTIVE mode” performance of
hearing protectors intended for
protection from high level impulsive
noise. The appropriate computation is
given in paragraph §211.207—4.

(d) ANSI Clause 7—Octave-Band
Method: The computation of the mean
attenuation, the standard deviation of
attenuations and the Assumed
Protection Values (APVs) as a function
of frequency, as set forth in this clause,
shall be used for all hearing protectors
for the “PASSIVE mode” and for active
noise reduction hearing protectors in
the “ACTIVE mode.”

(e) For subpart B, ANSI Annex A of
ANSI/ASA 12.68-2007—“Noise Spectra
Used in Calculating the NRRA and
NRRg,” shall be applicable.

19. Section 211.207-2 is added to
read as follows:

§211.207-2 Computation of the Passive
Noise Reduction Rating.

The PASSIVE Noise Reduction Rating
shall be calculated using the REAT data
obtained in §211.206-1.

(a) Noise Reduction Rating: For each
subject, the attenuations from both trials
at each octave band frequency (125, 250,
500, 1000, 2000, 4000, and 8000 Hz)
shall be averaged, yielding seven
attenuations. The averaged attenuation
data shall be used for the Ry, ¢x in
Equation 1 of ANSI S12.68-2007. The
Noise Reduction Rating shall be
determined according to Equations 1, 2,
3,4, 5 and 6 as specified in Clause 5.2
of ANSI/ASA S12.68-2007,
incorporated by reference at § 211.213 of
this subpart, using the alpha (o) values
of 0.8416 and —0.8416, corresponding to
the 20th and 80th percentiles.

(b) Variability of Noise Reduction
Rating with Spectral Levels: The
variability of the Noise Reduction
Rating with the spectral level of the
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noise environment in which the hearing
protector is worn shall be determined
according to Equation 8 in Clause 6 of
ANSI S12.68-2007 and shall use the
noise spectra as specified in Annex B of
ANSI S12.68 for determining the
variability. For the variability of passive
devices, the Estimated Noise Level
Reduction shall be determined at the
spectral balance values of Lc —La = [-
1, 2, 6 and 13 dB]. The variability shall
be determined for the 20th and 80th
percentile assumed protection values.
The variability results shall be reported
in the supporting information specified
in §211.204—4.

(c) Mean attenuations and standard
deviations: The mean attenuations and
standard deviations across subjects as a
function of octave band frequency (f)
from 125 to 8000 Hz are determined as
follows:

(1) The mean attenuations are:

1 P
m, = ;;Rpf

Where Ry is the averaged attenuations for
each subject and octave band frequency,
P is the total number of subjects tested,
p is the subject index.
(2) The standard deviations of the
mean attenuation are:

1 & 2
Sp = ﬁZ(Rpf_mf)

p=l

Where Ry is the averaged attenuations for
each subject and octave band frequency,
P is the total number of subjects tested,
p is the subject index.

(d) Assumed Protection Values: The
assumed protection values (APVy) for
the “passive mode” of a hearing
protector as a function of octave band
frequency (f) from 125 to 8000 Hz are
determined as follows:

(1) The assumed protection values are
APVy= mgtosy
Where the 20th percentile APV is determined

when o = +0.8416 and the 80th

percentile APV is determined when o =
—0.8416 is used.

(2) [Reserved]
20. Section 211.207-3 is added to
read as follows:

§211.207-3 Computation of the Active
Noise Reduction Rating.

The Active Noise Reduction Rating
shall be calculated using total octave
band attenuation determined in §211—
206—2(m).

(a) Noise Reduction Rating: The total
octave band attenuation (the sum of the
REAT octave band attenuations and the
Lactive octave band insertion losses)
shall be used for the R;, f) in Equation

1 of ANSI S12.68-2007. The Noise
Reduction Rating shall be determined
according to Equations 1, 2, 3, 4, 5 and
6 as specified in Clause 5.2 of ANSI
S$12.68-2007, using the alpha (o) value
of 0.8416 and —0.8416, corresponding to
the 20th and 80th percentiles.

(b) Variability of Noise Reduction
Rating with Spectral Levels: The
variability of the Noise Reduction
Rating with the spectral level of the
noise environment in which the hearing
protector is worn, shall be determined
according to Equation 8 in Clause 6 of
ANSI S12.68-2007 and shall use the
noise spectra as specified in Annex B of
ANSI S12.68 for determining the
variability.

(1) For the variability of passive
devices, the Estimated Noise Level
Reduction shall be determined at the
spectral balance values of Lc —La =
[-1, 2, 6 and 13 dB]. The variability
shall be determined for the 20th and
80th percentile assumed protection
values. The variability results shall be
reported in the supporting information
specified in § 211.204—4.

(2) The Estimated Noise Level
Reduction (20th and 80th percentiles)
determined for the spectral balance
value of Lc—La = 13 dB shall be used
to identify the performance of an active
noise reduction hearing protection
device in a low frequency noise
environment.

(c) Mean attenuations and standard
deviations: The mean total attenuations
(REAT + Lactive) and standard
deviations across subjects as a function
of octave band frequency (f) from 125 to
8000 Hz are determined as follows:

(1) The mean attenuations are

1 P
m,=—>» R
f P; of

Where Ry is the averaged total attenuation
for each subject and octave band
frequency, P is the total number of
subjects tested, p is the subject index.

(2) The standard deviations of the
mean attenuation are

1 & 2
5y =\/ﬁ2(Rpf —my )

p=l1

Where Ry is the averaged total attenuation
for each subject and octave band
frequency, P is the total number of
subjects tested, p is the subject index.

(d) The standard deviations of the
mean attenuation are

1 & 2
Sy :\/ﬂZ(Rpf _mf)

p=l1

Where R is the averaged total attenuation
for each subject and octave band
frequency, P is the total number of
subjects tested, p is the subject index.

(1) The assumed protection values are
AP‘/f= HIinCSf
Where the 20th percentile APV is determined
when o = +0.8416 and the 80th

percentile APV is determined when o =
—0.8416 is used.

(2) [Reserved]
21. Section 211.207—4 is added to
read as follows:

§211.207-4 Computation of the Impulsive

Noise Reduction Rating.

(a) The equivalent ear canal time
waveform shall be calculated from the
measured free-field waveform, P,
and the free field to the ear canal
transfer function Hgr for each ear.

(b) These waveforms shall be referred
to as PFF—EAR—cht,j,k and PFF—EAR—Right,j,k
and shall be computed by applying the
average free-field to ear canal transfer
functions (Hrr_righ and Hrr_rer) to the
free-field waveforms (Pgg). The
corrected waveforms shall be computed
as:

Per_ear—right. j. k (f) = Per. j. (f)

* Her_right(f),
Per_ear-Lett, j, k (f) = Per, j, « ()
* Hep_Len(f),

Prr_right., j. k (t) = F 7' (PEaRRight, j. x (),

Prr_ter, j, k (t) = F~1(Prar-ter, i, k (),

Where:

F~1( ) is the inverse Fourier transform
function. The respective waveforms and
transfer functions are represented as
linear quantities in the frequency
domain.

(c) The reduction of the peak impulse,
as affected by the hearing protection
device, shall be:

(1) APImpulse—Right, k = 2] =1lt5
[max(Prr_gar-right, j, K)—
max(Patr_right, j, k)1/5

(2) APImpulse-Left, k= 2j =1lto5
[max(Prr_EAR-Lett, j, K)—
max(Parr-ret, i, K)1/5,

Where:

Max( ) is the maximum positive peak
pressure of the impulse.

(d) The average impulse noise
reduction for each pressure range (k)
shall be the average impulse noise
reduction for each pressure range (k)
shall be:

APImpulse, k= [an(Alepulse—Right, k] +
avg(APImpulse—Leﬂ, k]]/z

(e) The three average impulse noise
reductions shall be used to provide the
data points for § 211.204-6, Table 2. The
three average impulse noise reduction
values shall be graphed with a range for
the abscissa of 130 to 180 dB (re 20 pPa)
and a range for the ordinate of 0 to 50
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dB with the symbols connected by a
solid line.

(f) The minimum of the three impulse
noise reduction values calculated in
paragraph (d) of this section shall be the
lower endpoint in the impulse noise
reduction rating as required in
§211.204-1(c) Figure 3.

(g) The maximum of the three impulse
noise reduction values calculated in
paragraph (d) of this section, shall be
the upper endpoint in the impulse noise
reduction rating as required in
§211.204-1(c) Figure 3.

22. Section 211.209 is added to read
as follows:

§211.209 Maintenance of records.

(a) The manufacturer, as defined in
§211.203(aa), of any hearing protective
device subject to this regulation must
establish, maintain and retain the
following adequately organized and
indexed records.

(1) General records.

(i) Identification and description by
category parameters of protectors
comprising the manufacturer’s product
line;

(ii) A description of any procedures,
other than those contained in this
regulation used to perform noise
attenuation tests on any test protector,
and the results of those tests;

(iii) A record, signed by an authorized
representative of the laboratory, of any
calibration that was performed during
testing by the test laboratory; and

(iv) A record of the date of
manufacture of each protector subject to
this regulation, keyed to the serial
number or other coded identification
contained in the supporting information
required by § 211.204—4.

(2) Individual records for the test
protectors. A complete record, or exact
copies of the complete record of all
noise attenuation tests performed
(except tests performed by EPA directly)
which includes all individual
worksheets, and other documentation
relating to each test required by subpart
B.

(3) The manufacturer may fulfill this
record retention requirement by keeping
a copy of the labeling verification report
that he has submitted to the EPA in the
format recommended by the
Administrator (see Appendix A of this
part) and by establishing a record of the
information required by § 211.212-5.

(4) The manufacturer must retain all
required records for the life of each
specific product line. Records may be
retained as electronic or hard copy or
reduced to microfilm, or other forms of
data storage depending on the record
retention procedures of the
manufacturer.

22a. Section 211.209-1 is added to
read as follows:

§211.209-1 Reporting requirements.

(a) The manufacturer must submit to
the EPA, in hardcopy or electronic
format, a completed coversheet
according to Annex A, a copy of all
authorized measurement information,
including test results and calculated
NRR values, obtained from the testing
laboratory for each product or product
category, within ten (10) business days
of completion of the required test. The
test results are to be in the format
recommended in Appendix A and sent
to: U.S. Environmental Protection
Agency, Attn: Docket Center, Docket
Number EPA-HQ-OAR-2003-0024,
Mail Code—2822T, 1200 Pennsylvania
Avenue, NW., Washington, DC 20460.

(b) On request by the Administrator,
the manufacturer must submit to the
Administrator information regarding the
number of protectors, by category,
produced or scheduled for production
during the time period designated in the
request.

23. Section 211.210-1 is revised to
read as follows:

§211.210-1 General requirements.

(a) Each manufacturer of hearing
protectors for distribution in commerce
in the United States, which are subject
to the requirements of this regulation as
specified in § 211.201.

(1) Must affix a label to each product,
as specified in § 211.204, that is readily
visible at the point of sale to the
ultimate purchaser or distribution to the
prospective user.

(2) Must assure that each product
meets or exceeds the sound attenuation
values determined by the procedures in
§211.206 and explained in § 211.207.

(b) Product manufacturers who
introduce protectors into commerce for
sale to another manufacturer, as defined
herein, for packaging and sale to
ultimate purchaser or user, must
provide to that manufacturer the
attenuation values and standard
deviations of each of the one-third
octave band center frequencies as
determined by the test procedures in
§211.206. The product manufacturer
must also provide the Noise Reduction
Ratings calculated according to the
appropriate product as specified in
§211.207.

24. Section 211.210-2 is amended as
follows:

a. Revise paragraphs (a)(1) and (a)(2).

b. Revise paragraph (b)(1).

¢. Add and reserve paragraph (b)(2).

d. Revising paragraph (c).

e. Designate the undesignated
paragraph at the end of the section as
paragraph (d).

§211.210-2 Labeling requirements.

(a)(1) A manufacturer responsible for
labeling must satisfy the requirements of
this subpart for a category of hearing
protectors, as defined in §211.203,
before distributing that category of
hearing protectors in commerce.

(2) A manufacturer may apply to the
Administrator for an extension of time
to comply with the labeling
requirements of this subpart for a
category of protectors that are currently
being distributed in commerce. The
Administrator may grant the
manufacturer an extension of up to 60
days from the date of distribution. The
manufacturer must provide reasonable
assurance that the protectors will equal
or exceed their currently labeled NRR
range, and that testing and labeling
requirements of this subpart will be
satisfied before the extension expires.
Requests for extension shall go to the
Administrator, U.S. Environmental
Protection Agency, Washington, DC
20460. The Administrator will respond
to a request within ten (10) business
days from receipt of request. Responses

may be either written or electronic.
* * * * *

(b) * % %

(1) Testing hearing protectors
according to §§ 211-204 through 211-
206. The hearing protectors must have
been assembled by the manufacturer’s
normal production process and must
have been intended for distribution in
commerce.

(2) [Reserved]

(c) Each category of hearing protectors
is determined by one or a combination
of the following parameters.
Manufacturers may use additional
parameters as needed to create and
identify additional categories of
protectors.

(1) Ear muffs.

(i) Head band tension (spring
constant);

(ii) Ear cup volume or shape;

(iii) Mounting of ear cup on head
band;

(iv) Ear cushion;

(v) Material composition.
(2) Ear plugs.

(i) Shape;

(ii) Size;

(iii) Material composition.
(3) Custom ear plugs.

(i) Manufacturing Method;
(ii) Acoustic Filter(s);

(iii) Material composition.
(4) Semi-insert Devices.

(i) Hand band tension (spring
constant);

(ii) Mounding on pod or tip on head
band;

(iii) Shape;
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(

(v) Material composition.

(5) Active Noise Reduction Devices.
(i) Protector Style;

(A) Ear plug;

(B) Ear mutff.

(ii) Circuitry;

(A) Feed-forward control circuit;
(B) Feed-back control circuit;

(6) Amplitude-Sensitive Devices.
(i) Active design;

(A) Level-limiting;

(B) Compression circuit;

(C) Peak-clipping.

(ii) Passive design.

(A) Nonlinear resistive orifice.
(B) Physical control valve.

(

(

(

iii) Protector Style.

* * * * *

§211.211 [Removed and Reserved]

25. Section 211.211 is removed and
reserved.

26. Section 211.211-1 is added to
read as follows:

§211.211-1 Compliance with labeling
requirements.

(a) All hearing protection devices
manufactured after the effective date of
this regulation, and meeting the
applicability requirements of § 211.201,
must be labeled according to this
subpart, and must comply with the
range of Noise Reduction Ratings as
determined by the appropriate test
procedure as specified in §211.204
through 211.206 of this subpart.

(b) A manufacturer must take into
account both product variability and
test-to-test variability when labeling his
devices in order to meet the
requirements of paragraph (a) of this
section. A specific category is
considered when the attenuation value
at the tested one-third octave band is
equal to or greater than the Labeled
Value, or mean attenuation value, stated
in the supporting information required
by § 211.204—4, for that tested
frequency. The attenuation value must
be determined according to the test
procedures of § 211.206. The range of
Noise Reduction Ratings for the label
must be calculated using the mean
attenuation that will be included in the
supporting information required by
§211.204-4.

27. Section 211.211-2 is added to
read as follows:

§211.211-2 Transition testing and labeling
requirements.

All hearing protection devices
manufactured on or after the effective
date of this subpart, and meeting the
applicability requirements of § 211.201,

must be tested with the appropriate
procedure specified in §211.206 and
labeled as specified in § 211.204.
Manufacturers shall complete testing
and labeling of all categories within
thirty (30) months from the effective
date of subpart B.

28. Section 211.211-3 is added to
read as follows:

§211.211-3 Recurrent testing
requirements.

All hearing protection devices
manufactured after the effective date of
this subpart, and meeting the
applicability requirements of § 211.201,
must be retested periodically, following
their initial transition testing and
labeling pursuant to § 211.210-2.
Manufacturers shall retest their
products every five (5) years
commencing from the date of a
categories transition test.

29. Section 211.211—4 is added to
read as follows:

§211.211-4 Product change retesting
requirement.

(a) Any product that meets the
applicability requirements of § 211.201,
must be retested prior to entry into
commerce if the manufacturer alters the
product design, product materials,
manufacturing process or takes any
action that may alter the noise reduction
performance of the product from its
previous test state. In the event the NRR
values (lesser and/or greater) are a
minimum of 3 dB less than the current
labeled NRR values, the manufacturer
must relabel as specified in §211.211—
3.

(b) The recurrent testing of such
product shall commence in accordance
with the appropriate schedule in
§211.211-3.

30. Section 211.212-1 is amended as
follows:

a. Revise paragraph (a).

b. Revise paragraph (b).

c. Revise paragraphs (e)(2) and (e)(3).

d. Revise paragraph (f).

§211.212-1 Test request.

(a) The Administrator will request all
compliance audit testing under this
section by means of a written request
addressed to the manufacturer listed on
the product label. The test request will
be signed by the Assistant
Administrator for Enforcement or his
designee.

(b) The test request will be delivered
by an EPA Enforcement Officer or sent
by certified mail to the plant manager or
other responsible official as designated

by the listed manufacturer.
* * * * *

(e]* *  *

(2) The manufacturer must complete
the required testing within ten (10)
business days following commencement
of the testing.

(3) The manufacturer will be allowed
five (5) business days to send test
hearing protectors from the assembly
plant to the testing facility. The
Administrator may approve more time
based upon a request by the
manufacturer. The request must be
accompanied by a satisfactory
justification.

(f) Failure to comply with any of the
requirements of this section will not be
considered a violation of these
regulations if conditions and
circumstances outside the control of the
manufacturer render it impossible for
him to comply.

* * * * *

31. Section 211.212-5 is amended by
revising paragraph (a)(1) and removing
paragraph (c).

The revision reads as follows:

§211.212-5 Reporting test results.

(a)(1) The manufacturer must submit
in electronic format within five (5)
business days of completion of testing,
to the Administrator or his designated
enforcement representative, a copy of
the Compliance Audit Test report for all
testing conducted under § 211.212. A
suggested compliance audit test report
form is included as Appendix B of this
part.

* * * * *

32. Section 211.212-6 is amended by
revising paragraph (a)(2) to read as
follows:

§211.212-6 Determination of compliance.

(a) * x %

(2) The Noise Reduction Rating values
(lesser and/or greater), as determined by
Compliance Audit Test, are equal to or
greater than the Noise Reduction Rating
values as stated on the label required by
§211.204.

* * * * *

33. Section 211.213 is revised to read

as follows:

§211.213 Incorporation by Reference.
The American National Standards
Institute/Acoustical Society of America
standards are incorporated by reference
into subpart B with the approval of the
Director of the Federal Register under 5

U.S.C. 552(a) and 1 CFR part 51. The
materials are incorporated as they exist
on the date of approval, and notice of
any change in these materials will be
published in the Federal Register. They
are available for inspection at the HQ
Air Docket Center, EPA/DC, EPA West,
Room 3334, 1301 Constitution Ave.,
NW., Washington, DC, and at the
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National Archives and Records
Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030,
or go to: http://www.archives.go/
federal register/code of federal
regulations/ibr locations.html.

(a) The following materials are
available for purchase from: Acoustical
Society of America, Standards
Secretariat, 35 Pinelawn Road, Suite
114E, Melville, New York 11747. Phone:
(631) 390-0215; e-mail: asastds@aip.org;
and Web: http://asastore.aip.org.

(1) ANSI/ASA S12.6-2008, “Methods
for Measuring the Real-Ear Attenuation
of Hearing Protectors,” incorporated by
reference (IBR) approved for §211.206—
1(b)(1), (b)(2), (b)(3), (b)(4), (b)(5),
(b)(6)(1)(A)(B)(C)(D)(E)(F), (6)(ii), (6)(iii),
(7)(1), (7)(ii), (8)(P)(A)(B),
(8)(i1)(A)(B)(C)(D)(E)(F)(G)(H),
(8)(iii)(A)(B), and (9).

(2) ANSI S12.42-1995 (R2002),
“Microphone-in-Real-Ear and Acoustic
Test Fixture Methods for the
Measurement of Insertion Loss of
Circumaural Hearing Protection
Devices,” IBR approved for §§211.206—
2(a), (c)(1), (c)(2), (d)(1), (d)(2), (e)(1),

(e)(2), (e)(3), (g)(2), and 211.206—
3(c)(1)().

(3) ANSI/ASA S12.68-2007,
“Methods of Estimating Effective A-
weighted Sound Pressure Levels When
Hearing Protectors are Worn,” IBR
approved for § 211.206-2(1)(3) and
§§211.207—1(a), and 211.207-2(a), (b),
and 211.207-3(a)(b).

(4) ANSI S1.11-2004, “Specification
for Octave-Band and Fractional-Octave-
Band Analog and Digital Filters”
incorporated by reference (IBR)
approved for § 211.206—1(b)(4).

(b) The following material is available
for purchase from: American National
Standards Institute, Customer Service
Department, 25 W. 43rd Street, 4th
Floor, New York, New York 10036.
Phone: (212) 642—4980; e-mail:
info@ansi.org; and web: http://
webstore.ansi.org.

(1) International Electrotechnical
Commission (IEC) standard 60711,
Occluded-ear simulator for the
measurement of earphones coupled to
the ear by ear inserts,” incorporated by
reference (IBR) approved for
§§211.206-1(k)(1)(ii) and 211.206—
1(c)(1)(iii).

(2) [Reserved]

Appendix A to Part 211 [Redesignated
as Appendix B to Part 211]

34. Appendix A is redesignated as
Appendix B to Part 211 and a new
Appendix A is added to read as follows:

Appendix A to Part 211—Reporting
Requirements—Attenuation Test
Results and Label Verification

1. Date of Report.

2. Manufacturer’s Name.

3. Manufacturer’s Address.

4. Name of original equipment
manufacturer (OEM), if different from above.

5. OEM address if different from above.

6. Name and position of responsible
individual for manufacturer.

7. Product country of origin if other than
U.S.

8. Product Name.

9. Product Model.

10. Date of Manufacture.

11. Date of last test.

12. Name of Testing Laboratory.

This coversheet must be accompanied by
the authorized attenuation test measurements
and calculated NRR values obtained from the
testing laboratory for each product of product
category.

[FR Doc. E9-18003 Filed 8—4—09; 8:45 am]|
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