U.S. Secretary of Labor Explains . . .

The New Occupational
Safety and Health Act

Enforcement of the Act began this month, when the vanguard of federal
compliance officers took to the field. No radical changes are foreseen
in the chemical process industries. Noise controf gets high priority.

J. D. HODGSON, U. S. Secretary of Labor

Realizing that human resources are this nation’s
most valuable asset, the U.S. has through the years
passed a variety of laws to protect its workers.

Yet, until recently, governmental responsibility for
the safety and health of most U.S. workers~except
for those involved in government contract work and
in longshoring and maritime work—has rested with
the individual states.

Many employers, it is true, have been conscientious
. about providing safe and healthful working conditions.
Some, in fact, have managed to reduce the frequency
of accidents by as much as 80 or 909%. Others,
regrettably, have often put expediency ahead of safety,
profits ahead of prudence.

For this reason, Congress last December enacted
the Occupational Safety and Health Bill of 1970.
The law, which became effective on Apr. 28, pro-
vides protection for 57 million working men and
women in more than 4 million business and indus-
trial establishments. It applies to virtually any busi-
ness affecting interstate commerce.

Why Was the Law Needed?

Between 1926 and 1955, the number of lost-time
accidents per million employee-hours-worked in all
industries had declined from 32 to 7.

But, since 1958, when @& low injury-frequency
rate of 11.4 was reached for manufacturing industries,
the picture has continued to worsen. Ten years later,
the rate had increased to 14.0, reaching 14.8 in
1969.
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Better Record in the Chemical Process Industries

Throughout the years, the chemical process indus-
tries have maintained a considerably better safety
record than manufacturing as a whole.

Yet, even in this highly technical area, the injury
frequency rate for the chemical and allied products
group has risen from 7.5 in 1958 to 8.1 in 1969.
Worse, in the five-year period from 1964 to 1969,
the rate jumped from 7.2 to 8.1—a 12.5% increase.

It is true that the safety record has varied widely
within the industry. For example, in 1968, the latest
year for which we have detailed breakdowns, the
injury frequency rate ranged from a low of 3.4 in
the plastics and synthetic-materials group to a high
of 13.5 in paints, varnishes and allied products.

In any case, it appears that the technological ad-
vances that have brought better goods and an easier
way of life to most Americans have taken their toll
in the safety and health of the individual in the
workplace.

Environmental Control in the Workplace

The newly-found national passion for environ-
mental control should perhaps be most appropriately
directed to the workplace, for that is where 80 million
Americans spend the greatest share of their waking
hours. It is there that they are so often exposed
to hazards that can cause disabling injuries or ad-
versely affect their health, perhaps permanently.

In fact, the redord shows that more than 14,000

JUNE 28, 1971/CHEMICAL ENGINEERING

PLAINTIFF’S EXHIBIT

16387



OPERATION & MAINTENANCE . . .

deaths and 2 million disabling irj:ivis have oc-
curred annually in U.S. workplace: er the past
few years. That means that each w ..y 55 Ameri-
cans die and 8,500 more suffer dis.. ..ng injuries as
a result of on-the-job accidents. It ;.eans also the
loss of 250 million employee-days of labor each year
—five times the number of employee-days lost due
to strikes.

Safety Enforcement Can Reduce Injury Rates

Experience has proved that when safety standards
are enforced, dramatic drops in injury rates are pos-
sible. For example, the Maritime Safety Act of 1958
gave the Secretary of Labor responsibility for the saf-
ety and health of longshoremen and shipyard workers
aboard ships in U.S. ports and shipyards. Since 1660,
when we began to collect statisties for this pro-
gram, the injury frequency rate for longshoring has
dropped 539, and that for shipyards has been re-
duced by 47%.

The success of this program alone is ample just-
fication for governmental presence in the occupational
safety and health field. If effective legislation can
save lives and reduce injuries on the waterfront, it
can do so elsewhere.

There are numerous occupational hazards inherent
in the business of the chemical process industries.
The new Occupational Safety and Health Law will
not, in general, require any radical changes. It will
merely require that those responsible improve upon
the safety and health measures that are already
applicable.

Writing standard operating procedures to cover
emergencies as well as the usual operational steps is,
of course, essential to the safe operation of chemical
plants,

Noise Control a Priority Goal

In the chemical process industries, as in the en-
tire manufacturing industry, the reduction of noise
will be a priority goel The roar of industrial furnaces
" must be reduced by mufllers. The sheet-metal ducts
that carry fresh air through a plant should be cov-
ered with noise-absorbing materials. Special reducing
valves or attenuating materials should be employed
to cut down the noise of liquids and gases traveling
through pipes. Plastic choppers should be surrounded
by noise-absorbing enclosures.

Under the new law, plants that expose workers
to excessive noise will be required to administer
periodic audiograms to such workers, a precaution
not now being taken in many chemicals plants.

Reducing the Hazard of Burns

Well-placed safety facilities, such as emergency
showers and eyewash fountains, along with adequate
safety education can greatly reduce the hazard of
burns in a chemical processing plant.
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Routine precautions include: covering all hot pipes
with insulation; requiring that workers wear appro-
priate protective clothing when handling acids or
hot liquids in open containers; advising those em-
ployees whose duties require taking down and put-
ting up piping that they should never open pipes
under pressure.

Proper equipment and a safe place to operate
it will reduce the incidence of burns in welding and
cutting operations. Workers should be required to
wear protective equipment, including gloves, face
mask, and bib apron. The worker’s breathing zone
should be properly ventilated.

Other Sources of Trouble

Fixed ladders without cages are a source of un-
necessary falls—with possibly disastrous consequences
when a worker catapults from one of the numerous
high places that have to be reached in the course
of a day’s work. )

In plants manufacturing sulfuric acid, precautions
must be taken against the inhalation of sulfur dioxlde.
a source of lung imritations.

In plants producing anilines, the danger les in the
absorption and inhalation of nitrobenzene when clean-
ing out tanks. Adequate ventilation, along with pro-
tective clothing and supplied-air respirators, will
guard against the very real possibility of suffocation
or poisoning by inhalation.

Standards To Be Followed

Certain existing safety and health standards will be
adopted as initial standards under the new act. They
include consensus standards, such as those set up
by the National Fire Protection Assn. and the Ameri-
can National Standards Inst, and those established
federal standards that now apply under the Walsh-
Healey Public Contracts Act, the McNamara-O'Hara
Service Contract Act, the Maritime Safety Act, the
National Foundation on the Arts and the Humanities
Act, and the Construction Safety Act.

Because initial standards have already been sub-
ject to public review, the new Act does not require
hearings or submission of written comments in con-
nection with their promulgation.

The initial standards were published in the Fed-
eral Register on May 29. Employers not previously
covered have 90 days after publication to familiarize
themselves with the standards. For those employers
now subject to established federal standards, the new
law applies immediately upon publication.

Responsibility of Employers

Both employers and employees have responsibili-
ties under the act.

In general, employers must comply with the spe-
cific occupational and health standards promulgated
under the Act, and, in addition, must furnish each
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of their employees “a place of employment free from
recognized hazards that are causing or are likely to
cause death or serious physical harm.”
In addition, employers are required to:

* Notify employees of their protections and obli-
gations under the act.

* Keep records of work-related deaths, illnesses,
and injuries.

» Keep records of employee exposure to potenti-
ally toxic materials or harmful physical agents.

« Notify employees of exposure to toxic materials
or harmful physical agents that exceed limits set in
any applicable standard.

Responsibility of Employees

In tum, employees are required to comply with
the standards, rules and orders that have been set
up to protect them.

They also have the right to report any safety
and health hazards they observe. The law protects
those workers who exert their right to file a com-
plaint by prohibiting their employers from diserim-
inating against them.

Labor-Department Compliance Officers

In keeping with President Nixon’s “New Feder-
alism” concept, administration of this new program
will be decentralized to the greatest possible extent.

Under the general direction of George C. Guenther,
my Assistant Secretary for Oocupational Safety and
Health, Safety Compliance Officers will work out of
10 regional offices and 43 area offices. These men,
many of them safety officers and safety engineers,
are being subjected to an intensive training course to
prepare them for their new duties. Early this month,
150 compliance officers went into the field, the van-
guard of a nationwide force.

Subject to regulations I shall issue, representatives
of both the employer and employees will be allowed
to accompany the Labor Dept. inspector on an in-
spection tour. If the employees have no authorized
representative, the inspector will consult with several
employees to obtain their views.

To Provide Technical Assistance

In addition to handling compliance inspections and
enforcement of safety standards, the compliance of-
ficers will provide local technical assistance to federal
and state govemments and to industry, helping them
enhance the safety of the workplace.

Furthermore, to help employers meet the require-
ments of the Act, we plan to institute training pro-
grams designed to increase the number and compe-
tence of personnel engaged in occupational safety and
health work.

The law alio establishes a National Institute for
Occupational Safety and Health, which will develop
techniques for dealing with occupational safety and
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health problems, explore ways to discover latent dis-
eases, and establish acceptable levels for exposure to
toxic materials or harmful physical agents.

Finally, for the small businessman lacking the funds
to make required modifications, the government will
provide economic assistance.

Citations for Violations

If an inspector believes that there is a violation of
the Occupational Safety and Heakh Act, he is re-
quired to issue a citation to the employer.

There are various penalties for such violations.

A “serious violation"—one in which there is a sub-
stantial probability that death or serious physical harm
could result from a condition that exists, or from one
or more practices, means, methods, operations, or proc-
esses that have been adopted or are in use—calls for
a civil penalty of up to $1,000. :

For a violation of a less serious nature, an employer
may also be assessed a penalty of up to $1,000.

Willful or repeated violations may be assessed 2
civil penalty of not more than $10,000 for each
violation. B

Willful violation causing deat. > any employee
shall, upon conviction, be punished by a fine of
not more than $10,000, or by imprisonment of not
more than six months, or both.

When an employer contests citations or proposed
penalties, an independent Occupational Safety and
Health Review Commission, consisting of three mem-
bers who have been appointed by the President, will
decide whether or not violations have occurred and
will assess any penalties.

A Job That Must Be Done

The time has come for all of us—government and
industry, employers and employees—to unite to elim-
inate needless illness, injury and death from the
American workplace.

The time has come to eradicate the physical suffer-
ing, financial loss and family tragedy that so often
result from on-the-job accidents and injuries.

With the cooperation of employers, workers and
labor leaders, the new Occupational Safety and
Health Act will help to ensure the safety and well-
being of working Americans. B

Meet the Author : -
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GUIDELINES TO THE DEPARTMENT OF LABOR'S
OCCUPATIONAL NOISE STANDARDS

Introduction

Noise has long been recognized as a cause of occupa-
tional loss of hearing. Some companies have for many years
taken steps to reduce nolse levels and the exposure of their
employees to them. In promulgating noise standards under
the Walsh-Healey Public Contracts Act, the Department of
Labor has merely made mandstory minimum standards
which have proved both practical and effective in prevent-
ing hearing loss in many plants.

Measurement, control, and protection against nolse is 2
somewhat technical subject and one with which plant
_management, which is responsible for the enforcement of
‘safety regulations, may not be familiar. Therefore, this
paper:

First, explains the terms used in section $0-204.10 of the
Safety and Health Standards for Federal Supply Contracts,
as amended and published in the Federal Register on May
20, 1969.

Second, explains just what is expected of the employer
in order to be in compliance with the requirements.

Third, specifies certain instruments, equipment, and
procedurcs which will be acceptable as a basis for judging
compliance. These latter points are of particular interest to
technical personnel, either at the plant or engaged on a

consultative basis, to assist them in developing and carrying

out the required controls and procedures.

This paper is equally applicable to employers currently
covered by safety regulations promulgated by the Secretary
of Labor under the McNamara-O'Hara Service Contract
Act, as amended on January 22, 1970.

Determining Sound Level Exposures,
and Permissible Limits

Basically, section 50-204.10 scts maximum permissible
noise levels and exposures, and explains the types of
corrective action which must be taken if these noise levels
are exceeded.

Paragraph (a) of this section states:

*“(a) Protection against the effects of noise exposure
shall be provided when the sound levels exceed those shown
in Table | of this section when measured on the A scale of a
standard sound level meter at slow response ... ."

Loss of learing occurs as a result of the cumulative effect
of exposure to sound above a maximum intensity and over
a maximum duration in a given period of time. For the
purpose of this standard, the basic permissible intensity is
90 dBA for s duration of 8 hours out of a day. The amount
of sound energy absorbed duting such an exposure. is
considered to be the upper limit of a daily dose which will
not produce disabling loss of hearing in more than 20
percent of the exposed population.

Table | indicates the duration of exposure to higher
sound intensities which will result in no more damage to
hearing than produced by 8 hours at 90 dBA. Employees

must not be exposed to steady sound levels above 115 dBA,
regardless of the duration.

TABLY I
’

FERMISSILLE LOLISE FXPOSUNES 1/

- Sound

Duration per level
day, houra dBA slow
§ cececrccenccas. sceeccccccsnccenconaene 90
6 <wecemeececoc.- soccecacecsantccnrencnce 92
LI R R 9s
R R R R L L 97
2 ececeren- LR R LR L LR 109
1§ <cececcccccnans eeccecemettccccacnasane 102
1l cececccceccrecccocrnccccncnaa. EEEE R - 103
P -- 110
k or 1css emcccrccvcacccccccnnccencnean -- 115

tWhen the dally noise uz.osun is composed of two or more
petiods of noise exposute at different levels, their combined efTect
should be considered, rather than the individual effect ol each 1€
the sum of the follovlng fractions: ClHTL + C2/T2 . CnlTa
exceeds unity, then, the mixed dto
exceed the limit value. Cn indicates the total time or ex| reats

specified noise level, and Ta indicates the total time of exposurs
pennmcd at that level.

The abbreviation dB in the right-hand column of the
table stands for decibels, the unit of measurement of sound
levels. The A scale is one of several on the sound level
meter, 8 measuring instrument used to determine sound
intensity. On this scale, the instrument reacts in much the
same way as does the human ear in that it is much Jess
responsive to low pitched tones than to those of higher
pitch. The “slow™ response is another sctting of the
instrument which causes it to average out high level noises
of brief duration (such as hammering), rather than respond-*
ing to the individual impact noiscs.

It is important to note that decibels are measured on a
logarithmic rather than a linear scale. Every increase of 10
dB represents an increase of approximately 300 percent in
sound pressure. A 100 dB noise is, therefore, 3 times as
intense as a3 90 dB'noise, rather than about 10 percent more
intense, as might be expected. Illustrated another way, if
one machine produces a sound level of 90 dB, a second
machine of the same kind placed next to it will result ina
combined noise level of 93 dB, rather than 180 dB, which
might be expected.

Exposures at Differcnt Sound Levels
The footnote to Table I describes the method by which
several scparate exposutes 10 different sound levels duting a
day arc to be treated in determining whether or not the
combined exposure is within permissible limits.
As an liustration, assume that an employee wr.ks most
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of the day in an area in which the sound level is 90 dBA,
but for 1S minutes out of each of 7 hours, he is in an area
of 100 dBA, and for one 1S-minute period each day, he s
in an area of 105 dBA.

This adds up to 6 hours at 90 dBA: permissible duration
of exposure, 8 hours; 1X% hours st 100 dBA: permissible
exposure, 2 hours; and % hour st 105 dBA: permissible
exposure, 1 hour. Tabulating it, we have:

Actval Time Permissible Time

dBA v T
Chours) (hours)

90 6 8

100 1 3/4 2

105 1/4 1

Putting these values into an equation, we get:

6 41,75 . 0.25 ,6,742.15 .,
8+__._2 +-__-1 8+8+8 s 1.87

Since this total exceeds unity, the dafly exposure is
above the permissible limit, even though the total exposure
at each sound level is below the permissible duration for
that level.

No matter how briefly a person Is exposed to higher
sound pressure levels, if he spends the remainder of the day
at a2 level of 90 dBA, his exposure will exceed the
permissible limit. Only by being in an area having s sound
level well below 90 dBA can his exposure to highes levels be
compensated.

Assuming that the 6 hours are spent in areas of relatively
low sound pressure levels, are the two exposures to higher
levels peemissible?

The equation becomes:

1.75 , 0.25 _ 1,75 + 0.50 _ 2.25 .. 1.125.
2 2

2. 1

This is still greater than unity and, thercfore, not
permissible. Either the exposure to the 100 dBA level
would have to be reduced to 1.5 hours or the exposure to
the 105 dBA level to 0.125 hours or 7% minutes in order
not to exceed the permissible total exposure.

1'54'2.'_22-2;9.-1
z 1 2

or &=

Impulse or lmpact Noise

The last sentence in paragraph (d) of section 50-204.10

atates:
“Exposure to impulsive or impact nolse should mot
exceed 140 dB peak sound pressure Jevel.”

OCTAVE BAND SOUND PRESSURE LEVEL

This sets the uppet limit of sound level to which a person
should be exposed, regardless of the brevity of the
exposure.

In contrast with the 115 dBA upper limit for steady
noise, the higher intensity for impact noise is permissible
because the nolse impulse resulting from impacts, like
hammer blows or explosive processes, is past before the ear
has time to react fully. Impact noise levels are to be
measured only with an impact meter or an oscilloscope.

Converting Octave Band Analyzer Readings

Many plants have done a great deal of noise control work
based on measurements taken with the type of instrument
that measures the sound level at each of s number of
frequencies, or pitches, of the sounds produced rather than
the overall total noise, as measured by the sound level
meter. A chart is provided in the regulations to permit
readings obtained from an octave band analyzer to be
converted to corresponding values as indicated in Table I.

Section 50-204.10, paragraph (s), second sentence,
states:

When noise levels are determined by octave band

the equivalent A-weighted sound level may be
determined as fo!ltzw_s:

3
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Equivalent sound level contours. Octave band sound
pressute levels may be converted to the equivalent
A-weighted sound levgl by plotting them on this graph and
noting the A-weighted sound level coresponding to the
point of highest penctration into the sound level contours.
This equivalent A-weighted sound level, which may differ
froun e sctual Acwelahited sound level of the nolse, It used
to determine eapasure limits from Table 1.

The above graph illustrates in a general way what was
sald previously about the response of a sound level meter
working on the A scal¢. It minimizes, as does the ear, the
Jow frequency sounds and emphasizes, as does the ear, the
high frequency sound. Thus, a 90 dB teading on the A scale
may include as high as 105 dB at 125 cycles per second, but

“
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would accept no more than 89 dB at 2,000 and 4,000
cycles per second.

To Ulustrate use of the graph in converting octave band
readings into A-scale sound level meter readings, two sets of
values of evtave hand readings have been plotted. The series
#.ooheand U showy readings st or below the 90 dBA curve,
evcept at 2,000 cycles per second, where the reading falls
on the 95 dBA curve. In this case, the sound level for use of
Table I should be taken as 95 dBA. In the series marked 2,
all the readings are below the 100 dBA curve, except at
1,000 cycles, where the reading is just on the curve. One
hundred dBA would therefore be the value to be used in
Table 1. ’

As noted in the explanation of the graph, the sctual
sound levels measured with a sound level meter on the A
scale may differ somewhat from the values determined by
plotting the readings from an octave band snalyzer on the
graph. These differences, for most sounds, are of the ssme
order of magnitude as the errors to be expected in the
measurement and are not important. The intention was to

-provide a simple and relatively accurate means of conver-
sion from one system of measurement to another to
accommodate existing, effective plantwide programs.

Variable Noises

Paragraph (c) of section $0-204.10 states the final
consideration in determining whether or not a permissible
sound level is being exceeded:

*(c) If the variations in noise level involve maxima at
intervals of 1 second or less, it is to be considered
continuous.”

This means that where the sound level meter on the A
scale at slow response moves up from s gencrally steady
reading, say from 88 to 92 dB, at intervals of one second or
less, the high reading shall be taken as that to be used in
Table 1.

As a corollary to this, intermittent sounds of brief
duration at intcrvals greater than one sccond should, as far
as practical, be mcasured as to intensity and duration and
the total duration over a day be ascertained. This total
should be entcred in the equation given in footnote |,
Table 1, to determine the permissible limit. These inter-
mittent sounds, which can be mecasurcd with a sound level
meter, should not be confused with impulse sounds of very
short duration resulting from impacts or explosions.

Control Reasures

Paragcaph (b) of section 50-204.10 refers to control
measures to be taken:

“(b) When employees are subjected to sound exceeding
those listed in Table 1 of this scction, feasible administrative
or enginecring controls shall be utilized....”

The Department of Labor considers “feasible™ to mean
the following, as stated in the Oxford English and Merriam-
Webster Dictionaries: *“Capable of being done, accom-
plished or carried out; capable of being dealt with success-
fully.” ’

Engincering Noise Control Measures

Engincering controls are those which reduce the sound
intensity either at the source of the noise or in the hearing
zone of the workers.

The following are examples:

A. Maintenance

1. Replacement or adjustment of wom and loose of
unbalanced parts of machines. -~
- Lubrication of machine parts and use of cutting olls.
. Properly shaped and sharpened cutting tools.

. Substitution of Machines

. Larger, slower machines for smaller, faster ones.
. Step dies for single operation dies.

. Presses for hammers.

. Rotating shears for square shears.

. Hydraulic for mechanical presses. :

. Belt drives for gears. ¢
. Substitution of Processes

. Compression for impaét riveting.

. Welding for riveting.

. Hot for cold working.

. Pressing for rolling or forging.

. Vibration Dampening

. Increase mass.

Increase stiffness.

. Use tubber or plastic bumpers or cushions.

. Change size to change resonance frequency.
Reducing Sound Transmission Through Solids .
Flexible mountings.

. Flexible sectiors in pipe runs.

. Flexible shaft couplings.

. Fabric sections in ducts.

Resilient flooring.

. Reducing Sound Produced by Fluid Flow

. Intake and exhaust mufflers.

. Fan blades designed to reduce turbulence.

. Large, low speed fans for smaller, high speed fans.

G. Include Noise Level Specifications When Ordering
New Equipment .

H. Isolating Noisc Sources

1. Completely enclose individual machines.

2. Use baffles. .

3. Confine high noise machines to insulated room.

I. Isolating Opcrator

Provide a relatively sound-proof booth for the operator
or sttendant of one or more machines.

Controlling noisc at the source, as illustiated by A
through HI, is the ideal means of preventing noisc induced
hearing loss. The results are relatively long lasting: the
operator of the individual machine is protected, as well as
those employces at 8 distance from it, and there is no nced
for wearing protective equipment or following prescribed
schedules of exposure. The measures listed under H2, H3,
and 1 will, if effective, limit the number of persons exposed
to high noise levels, but are unlikely to protect operators
and those close to the noise sources.

A number of the listed controls can be accomplished
quite inexpensively by plant personncl. Others require
considerable expcnse and highly specialized technical know-
ledge to ensure the expected results. It is therefore strongly
recommended that plants avail themselves of the scrvices of
competent acoustical engincers in planning and carrying out
their noisc control programs.

The Department of Labor expects employers to explote
the possibility and practicability of controlling noisc by
engincering and to take all feasible measures before
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tesorting to use of adminlstrative controls or of personal
protective equipment.

Administrative Controls

If noise cannot be reduced to permissible intensities
through engineering controls, administrative controls
should be developed in order to limit duration of workers’
exposure to noise levels above 9Q dBA to the limits shown
in Table I.

The following are examples:

1. Arrange work schedules so that employees working
the major portion of a day at or very close to the 90 dBA
limit are not exposed to higher noise jevels.

2. Ensure that employees who have reached the upper
limit of duration for a high noise level, in accordance with
Table {, work the remainder of the day in an environment
with a noise level well below 90 dBA.

3. Where the man-hours required for a job exceed the
permissible time for one man in one day for the existing
sound level, divide the work among two, three, or as many
men as are nceded, either successively or together, to keep
{ndividual noise exposure within permissible time Hmits.

4. If less than full-time production of s noisy machine is
needed, arrange to run it a portion of each day, rather than
all day for part of the week.

S. Perform occasional high level noise producing opers-
tions at night or at other times when a2 minimum number of
employees will be exposed.

Measures such as these can often be instituted at litte
cost or effort, simply by introducing noise exposure as a
factor in production planning. While not as satisfactory as
controlling noise at its sources, administrative control
measures ate more easily enforced, than is the requirement
to wear personal protective equipment. For this reason it is
preferred.

Personal Protective Equipment

When enginecring and administrative controls fail to
bring noise levels or duration of exposure to them below
permissible levels, the use of personal protective equipment
is required, as stated in the second sentence of paragraph
(b), section 50-204.10:

“If such controls fall to reduce sound levels within the
levels of the table, personal peotective equipment shall be
provided and used to reduce sound lewls within the levels
of the table.”

The use of personal protective equnpment Is considered
by the Department to be an interim measure while
engincering and administrative controls are being perfected.
There will be very few cases in which the use of this
equipment will be acceptable as a permanent solution to
noise problems.

Some methods of control, such as providing an isolation
booth for operators, or conducting noisy opcrations when
few eniployees are in the plant, may requirc use of personal
protective equipinent by the operator when he must emerge
from his booth to make adjustments, or by those few
eniployces who carry on the noisy opcration.

In addition, the regulations requirc both provision end
use of penonal protective equipment. How the latter is
accomplished is up to the employer. The Department
recommends, however, that an educstional and promo-

tional program precede initiation of required use of such
equipment, and continue as long as necessary 1o achieve
100-percent acceptance by employees. In the absence of an
observable high proportion of use, the Department would
consider the lack of a training and promotional program as
constituting a violation of the regulation.

Selection of Personal Protective Equipment

Cotton stuffed in the ears has little value and will not be
accepted by the Department, because of the relatively small
attenuation (reduction of noise level) and the care wluch
must be taken in using it.

Fine glass wool can be used instead of cotlon because
the attenuation which can be achieved is very good. It is an
acceptable protective device.

Wax impregnated cotton, when properly insested in the
ear, provides protection equivalent to that provided by
plugs or mufTs. If supervisors can assure that this material is
properly used and fresh material is provided daily, then this
type of ear protection would be acceptable,

Properly fitted eacplugs arc essentially equal in attenu-
ating ability to ear muffs; either is acceptable to the
Department. Plugs are inexpensive but must be fitted to the
individual. In addition, plugs, and any other type of
protector inserted into the ear, must be issued by 8 trained
person under the direction of a physician or by the
physician himself. Frcquent checks must be made to see
that the plugs are being properly inscrted.

Ear muffs, though relatively expensive, may be issued by
any designated person in the plant, as the only fitting
required is adjustment of the head band. This makes it very
easy for the supcrvisor to check on proper use of the mufTs.
Long hair and spectacle or goggle temples will interfere

_ with the seal made by the cushioned edges of the muffs and

will correspondingly reduce the actual attenuation, as
stated by the manufacturer.

Regardless of the type of ear protcctor decided upon, its
attenuation, as stated by the manufacturer, must be
sufficient to reduce the noise level in the worker's ear to
the level and for the duration prescribed in Table 1. The
manufacturer’s stated values are determined under ideal
conditions, and, therelore, as a precaution, it is wise to
assume that the attenuation actually attaincd in usc in the
shop will be at least § dB less than the stated value. Only
those ear protectors which have been tested in accordance
with ANSI standard 224.22-1957, “Method for Measure-
ment of the Real-Ear Attenuation of Ear Piotectors at
Threshold,” are acceptable to the Departinent.

The Department strongly recommends that any employ-
ee who is exposed to high sound levels and requests ear
protection be provided with it, even if the duration of
exposure is within the limits prescribed by Table 1.

Hearing Conscrvation Program

Scction 50-204.10 concludes with paragraph (d):

*(d) In all cascs where the sound levels exceed the values
shown herein, a continuing, effective hearing conservation
program shall be administered.”

Therefore, where the sound level in a working area has
not been reduced to 90 dBA or below by engincering
means, and reliance must be placed on administrative
controls to limit durstion of exposure, or on ear protection
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to reduce the sound level actually reaching the ear, a
hearing conservation program is required. The program will
be applied to all those employees whose work brings them
either steadily or infrequently into areas in which sound
levels exceed 90 dBA.

Definitions

*“Continuing™ means that the program will be in effect
and in use as long as noise levels above-90 dBA occur in the
plant. .

“Effective” means that exposed employees will not
suffer continuing deterioration of hearing acuity because of
their exposure, but that incipicnt loss of hearing will be

, detected and nccessary steps taken to prevent further

deterioriation before serious hearing loss has occurred.

In a broad sense, “hearing conservation™ covers the
entire range of actions required by section 50-204.10. As
used in paragraph (d), however, it refers to audiometry —
periodic checks on the hearing ability of individual employ-
ees; and noise surveys — periodic checks of the noise level
in the areas in which employees are working.

Audiometry

Audiometric tests will be made of all individuals working
regularly or infrequently in arcas in which the noise level is
above 90 dBA. The purpose of these tests is to assure that
administrative controls in use or ear protection devices
provided are being adhered to or properly used and are
effective in preventing loss of hearing from the noise levels
encountered.

Audiometric tests may be made as frequently as specified
by the plant's regular or consulting physician, but only
under very special conditions shall they be made less than
once a year,

The tests may be made in a doctor's office or elsewhere
outside the plant, providing the test facilitics, techniques,
and records are equal to or exceed the minimum require-
ments described below.

1. Test Facilities and Procedures

The test booth or room shall meet criteria of ANSI
standard $3.1-1960 (or latest), “Standard for Background
Noise in Audiometric Rooms™ for testing to 8 minimum
level of 10 dB on the 1SO 1964 audiometric scale.

The booth or room may be either prefabricated or
locally built, Doors, gaskets, and other parts of the room or
booth which may deteriorate, warp, or crack shall be
carefully inspected periodically and necessary repairs or
replacements made st once to ensure that successive
audiometric tests of each individual are directly comparable
and will give a true evaluation of the individual's hearing
ability.

The operator of the audiometer should be positioned
outside the room or booth but able to sce the interior
through a window. The person being tested must face away
from the opcrator and the audiomcter to ensure that all his
responses are based on saund signals alone.

The test shall consist of an air conduction octave band
analysis, as described in ANSI standard S3.1, and shall
include, at least, 500,°1,000, 2,000, and 4,000 Hz.

The sudiometric tests shall be made by a person trained
and skilled in audiometric testing.

2. Audiometers

The audiometer uscd to make these tests shall meet the
specifications for limited range, pure tone audiometers in
ANSI standard  $3.6-1969, .‘Specifications for Audi-
ometers.”

The audiometer shall have a certificate of calibration
before it Is placed in use, and shall be recalibrated each year
thereafter. This calibration shall check both frequency and
intensity at each setting, rise time and overshoot, and
electrical and mechanical integrity. A current certificate
attesting to such calibration shall be readily avulable for
inspection by the Department of Labor.

On the audiometer shall be a statement mdncnmg
whether it is calibrated to ASA 1951 values or to the
current American National Standard, which is identical to
the 1ISO 1964 standard,

The sudiometer shail be subjected to a biological check,
preferably once a week but at least once a month, or before
each use of the instrument if it is used less than once a
month. The check shall be made by testing a person with a
known and stable audiometric curve. The monthly check
should include movement and bending of cord, wire, and
lead, knob turning, switch actuating, and button pushing to
ensure that theré are no sounds other than the test tones. A
log of these checks shall be maintained and be availatle for
inspection. T

3. Records g

In addition to the certificates and logs referred to in 2
sbove, & record of each audiogram made on each individual
tested shall be available for inspection. Records of audi-
ometric tests shall indicate whether readings are based on
ASA 1951 or on American National Standard (1SO 1964).
The complete records on each employee required to be
tested shall be retained for 1 year followmg termination of
employment or transfer to an area in which noise levels
above 90 dBA do not exist.

The records will be examined for evidence of any
deterloration of hearing acuity and of action taken to
prevent further deterioration in those employees found to
suffer some loss of acuity. Conclusions as to effectiveness
of control measures taken will be based on examination of
a significant number of sudiograms and not upon the basis
of one or two cases.

4. Audiometric Tests Outside of Plant

If audiometric tests are donc outside the plant, the
Department of Labor representative will also inspect the
facilities and test records, as noted below, and the same
standards will apply.

Plant management will make arrangements for such
inspection with the person conducting the sudiometric tests
and may accompany the represcntative in his inspection
and review of records.

Noise Surveys

A noise survey of each area in the plant in which sound
levels exceed 90 dBA shall be made at least once each ycar
to ensure that sound levels have not incrcased above those
originally existing. The survey may also establish that noise
levels in some areas have been seduced to levels below 90
dBA and thereby justify discontinuing application of
requirements for administrative controls, ear protection,
and sudiometric tests of individuals in such areas.
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A noise survey of an area is recommended whenever a
change is made in either equipment or type of operations so
that significant changes in noise level will be acted upon
immediately.

Tests of noise levels will be made with a sound level
meter on the A-scale, slow response. The use of octave band
analyzers or impact meters for control or other purposes
shall be in addition to, not in place of, tests made with the
sound level meter.

The sound level meter used will be one meeting
specifications in ANSI standard $1.4-1961, “General Pur-
pose Sound Level Meters.”

Records will be made of such surveys showing: the
instrument used; date, time, snd location of such tests;
machinery or cquipment gencrating the noise; and name of
petson making the test.

Test records shall be kept readily available for inspection
for 1 year or until a subsequent survey is made, if done
more frequently.

The noise survey will be made by an insurance carrier, a
consultant, a representative of a State health or labor
department, or by a quslified individua! designated by the
company.

Compliance Plan

Whenver 2 noise survey shows noise levels in excess of
those listed in Table I, necessary steps to reduce the noise
exposure o or below those levels shall be sscertained and a
d=tailed plan, with completion dates for individual steps,
shall be prepared.

Following the original survey which shows existence of
overexposures, the steps In a typical compliance plan might
include the following, not necessarily in this order and
some usually going on simultaneously:

1. A detailed survey of sound levels and sound spectra to
determine the sources of excessive sound levels.

2. Initiation of engincering studics to detcrmine meth-
ods for reducing sound levels at their sources.

3. Planning and initiation of [easible administrative
controls, such as modifying production schedules to divide
noisy jobs among enough pcople to bring each below the
permissible limit or spreading part-time noisy operations.

4. Initial audiograms for personnel excessively exposed.

S. Installation of a personal protective equipment pro-
gnam.

6. Followup audiograms at appropriate intervals to
assess effcctivencss of the personal protective equipmenl
program and administrative controls. v

7. Installstion of enginccring controls, or process
changes to reduce noiscs at their source.

8. Repeated noise surveys to measure effectiveness of
the engineering changes. =

When the compliance plan involves long term engineering
projects (for example, 1 or 2 years) it may be revised from
time to time as conditions change. The orderly completion,
on schedule, of the various phases of the compliance plan,
together with other components of the hesring conserva-
tion program, will be considered compliance with the
regulation. . . ’

Applicable ANSI standards are available from the Ameri-
can National Standards Institute, 1430 Broadway, New”
York, N.Y, 1010018,

§1.4-1961 — Specification for General Purpose Sound
Level Meters — $2.75

81.6-1967 ~ Preferred Frequencies and Band Numbers
for Acoustical Measurements — $2.78

83.1-1960 ~ Criteria for Background Noise in Audi-
ometer Rooms ~ $2.75

§3.6-1969 — Specification for Audiometers — $4.50
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References in parentheses are to the cor-
responding classification as used in the
National Electrical Code (NFPA No. 10,
ANSI 8tandard CI-1968) for the con-
venience of persons familiar with those
classifications.

(1) Power-operated mdmtﬂu trucks

shall not be used in atmospheres contain-
ing hazardous concentration of acety-
lene, butadiene, ethylene oxide, hydro-
gen (or gasses or vapors equivalent in
hazard to hydrogen, such as manufac-
tured gas), propylene oxide, acetalde-
hyde, cyclopropane, diethyl ether, ethyl-
ene, {soprene, or unsymmetrical dimethyl
hydrazine (UDMH),
() Power-operated industrial
trucks shall not be used in atmospheres
containing hazardous concentrations of
metal dust, including aluminum, mag-
nesium, and their commercial alloys,
other metals of similarly hazardous char-
acteristics, or in atmospheres containing
carbon black, coal or coke dust except
approved power-operated indusirial
trucks designated as EX may be used in
such atmospheres.

(d) In stmospheres where dust of mag-
nesium, aluminum or aluminum bronse
may be present, fuses, switches, motor
controllers, and circuit breakers of trucks
shall have enclosures specifically ap-
proved for such locations,

(1if) Only approved power-operated
industrial trucks designated as EX may
be used in atmospheres containing ace-
tone, acrylonitrile, alcohol, ammonia,
benxine, benzol, butane, ethylene di-
chloride, gasoline, hexane, lacquer sol-
vent vapors, naphthsa, natural gas, pro-
pane, propylene, styrene, vinyl acetate,
vinyl chloride, or xylenes in quantities
sufficient to produce explosive or ignit-
able mixtures and where such concen-
trations of these gases or vapors exist
continuously, intermittently or periodi-
cally under normal operating conditions
or may exist frequently because of repalr,
maintenance operations, leakage, break-
down or faulty operation of equipment.

(iv) Power-operated industrial trucks
designated as DY, EE, or EX may be
used in locations where volatile fiam-
mable liquids or flammable gases are
handled, processed or used, but in which
the hazardous liquids, vapors or gases
will normally be confined within closed
containers or closed systems for which
they ean escape only in case of aceidental
. rupture or breakdown of such containers
or systems, or in the cass of
operation of equipment; also in loca-
tions in which hasardous concentrations
of gases or vapors are normally prevented
by positive mechanical ventilation but
which might become hazardous through
fatlure or abnormal operation of the ven-
tilating equipment; or in locations which
are adjacent to Class I, Division 1 loca-
tions, and to which hazardous concentra-
tions of gases or vapors might occasion-
ally be communicated unless such com-
munication is prevented by adequate
positive-pressure ventilation from a
source of clear air, and effective safe-
guards against ventllation failure are
provided.

(v) In locations used for the storage
of hazardous liquids in sealed containers
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or liquified or compressed gases in con-
tainers, approved power-operated in-
dustrial trucks designated as DS, ES,
Q8 or LPB may be used. This classifica-
tion includes locations where volatile
flammable liquids or flammable gases
or vapors are used, but which, would
become hazardous only in case of an
accident or of some unusual operating
condition. The quantity of hazardous
material that might escape in case of
accident, the adequacy of ventilating
equipment, the total area involved, and
the record of the industry or business
with respect to explosions or fires are
sll factors that should receive considera-
tion in determining whether or not the
D8 or DY, ES, EE, G8, LP8 designated
truck possesses sufficlent safeguards for
the location. K Piping without valves,
checks, meters and similar devices would
not ordinarily be deemed to introduce a
hazardous condition even though used
for hazardous liquids or gases. Loca-
tions used for the storage of hazardous
liquids or of liquified or compressed

in sealed containers would not
normally be considered hazardous unless
subject to other hazardous conditions

(@) Only approved power-
operating industrial trucks designated as
EX ghall be used in atmospheres in which
combustible dust is or may be in suspen-
slon continuously,

dmons in quantities suficient to pro-
duce explosive or ignitable mirxtures, or
where mechanical fatlure or abnormal
operation of machinery or equipment
might csuse such mixtures to be
produced,

(b) The EX classification usually in-
cludes the working areas of grain hand-
ling and storage plants, room contain-
ing grinders or pulverizsers, cleaners,
graders, scalpers, open conveyors or
spouts, open bins or hoppers, mixers, or
blenders, automatic or hopper scales,
packing machinery, elevator heads and
boots, stock distributors, dust and stock
collectors (except all-metal collectors
vented to the outside), and all similar
dust producing machinery and equip-
ment in grain processing plants, starch
plants, sugar pulverizing plants, malting
plants, hay grinding plants, and other
occupancies of similar nature; coal pul-
verizing plants (except where the pulver-
izsing equipment is essentially dust
tight) ; all working areas where metal
dusts and powders are produced, proc-
essed, handled, packed, or stored (ex-
cept in tight containers);
simi]ar locations where combustible dust
may, under normal operating conditions,
be present in the air in quantities suffi-
cient to produce explosive or ignitatle
mixtures,

(vil) Only approved power-operated
industrial trucks designated as DY, EE,
or EX shall be used in atmospheres in
which combustible dust will not normally
be in suspension in the air or will not be
likely to be thrown into suspension by
the normal operation of equipment or
apparatus in quantities suficient to pro-
duce explosive or ignitable mixtures but
where depositg or accumulations of such
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dust may be ignited by arcs or sparks
originating in the truck.

(vilt) Only approved power-operated
industrial trucks designated as DY, EE,
or EX shall be used in locations which
are hazardous because of the presence of
easily ignitible fibers or fiyings but in
which such fibers or fiyings are not likely
to be in suspension in the air in quanti-
ties sufficient to produce {gnitible
mixtures.

(ix) Only approved power-operated in-
dustrial trucks designated as D8, DY,
ES, EE, EX, GB, or LPS be used in lo-
cations where easily igritible fibers are
stored or handled, including outside
storage, but are not being processed or
manufactured. Industrial trucks desig- .
nated as E, which have been previously
used in these locations may be continued
in use.

(x) On plers and wharves handling
general cargo, any approved power-
operated industrial truck 4
Type D, E, G, or LP may be used, or
trucks which conform to the require-
ments for these types may be used.

(xi) If storage warehouses and out-
side storage locations are hazardous only
the approved power-operated iadustrial
truck specified for such locations in this
paragraph (¢)(2) shall be used. I not
classified 8- izardous, any spproved
power-operi. - industrial truck desig-
nated as Tyix D, E, G, or LP may be
used, or trucks which conform to the re-
quirements for these types may be used.

(xil) If general industrial or commer-

.clal properties are hazardous, only ap-
proved power-operated industrial trucks
specified for such locations in this para-
graph (¢) (2) shall be used. If not classi-
fled as hazardous, any approved power-
operated industrial truck designated as
Type D, K, G, or LP may be used, or
trucks which conform to the require-
ments of these types may be used.

(d) Converted  industrial  trucks.
Power-operated industrisl trucks that
have been originally approved for the
use of gasoline for fuel, when converted
to the use of liquefied petroleum gas
fuel in sccordance with paragraph (q)
of this section, may be used in those
locations where G, GS or LP, and LPS
designated trucks have been specified in
the preceding paragraphs.

(e) Safely guards. (1) High Lift
Rider trucks shall be fitted with an over-
head guard manufactured in accordance
with paragraph (8)(2) of this sec-
tion, unless operating conditions do not
permit.

(2) If the type of load presents a haz-
ard, the user shall equip fork trucks with
& vertical load backrest extension manu-
factured in accordance with paragraph
(8) (2) of this section.

() Fuel handling and storage. (1) The
storsge and handling of liquid fuels such
as gasoline and diesel fuel shail be in ac-
cordance with NFPA Flammable and
Combustible Liquids Code (NFPA No. 30-
1969).

(2) The storage and handling of lique-
fied petroleum gas fue] shall be in ac-
cordance with Handling of Liquefied
Petroleum Gases (NFPA No. 58-1969).

29, 197%
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(g) Chanping and charging storage
batteries. (1) Battery charging installa-

tions shall be Jocated in areas designated

for that furpose,

(2) Pacilities shall be provided for .

flushing and neutralizing spilled electro-

lyte, for fire protection, for protecting !

charging spparstus from damage by
trucks, and for adequate ventilation
for dispersal of fumes from gassing
batteries.

(3) When racks are used for support
of batteries, they should be made of ma-~
terials nonconductive to spark genera-
tion or be costed or covered 1o achieve
this objective.

(4) A conveyor, overhead holst, or
equivalent material handling equipment
shall be provided for handling batteries.

(3) Reinstalled batteries shall be
properly positioned and secured in the
truck.

(8) A carboy tilter or siphon shali be
provided for handling electrolyte.

(1) When charging batteries, acid
shall be poured into water; water shall
not be poured into scid.

(8) Trucks shall be properly posi-
tioned and brake applied before at-
tempting to change or charge batteries.

(9) When charging batteries, the vent
caps should be kept in place to avold
electrolyte spray. Care shall be taken
to assure that vent caps are functioning.
The battery (or compartment) cover(s)
&shall be open to dissipate heat.

(10) Smoking shall be prohiblted in
the charging ares.

(11) Precautions shall be taken to pre-
vent open flames, sparks, or electric arcs
in battery charging areas.

(12) Tools and other metallic objects
shall be kept away from the top of un-
covered batteries.

(h) Lighting for operating areas. (1)
Controlled lighting of adequate intensity
ahould be provided in operating areas.
(Bee American National S8tandard Prac-
tice for Industria) Lighting, A11.1-1985
(R1970)).

(2) Where general lighting is less than
2 lumens per square foot, auxiliary di-
rectional lighting shall be provided on
the truck.

1) Control of nodow gases and
Jumes. (1) Coticentration levels af car-
bon monoxide gas crested by powered
industrial truck operations shall not ex-
ceed the levels specified in § 1910.93.

(2) Questions conocerning
cdncentration and methods of sampling
to ascertain the condition should be re-
ferred t0 & qualified industrial hygienist.

(3) Dockboards (bridge plates). Bee
§ 1910.30(¢a).

(XY Trucks and railroad cars. (1) The

; brakes of highway trucks shall be set

{and wheel chocks placed under the rear

.] {wheels to prevent the trucks from rolling

{while they are boarded wﬂ.h powered
" industrial trucks.

(2) Wheel stops or other recocnized

" positive protection shall be provided to

., prevent railroad cars from moving dur~

i ing loading or unloading operations.

(3) Fixed jacks may be necessary to
support a semitrailer and prevent up-
ending during the loading or unloading

RULES AND REGULATIONS

hen the traller is not coupled to a
actor. .

(4) Positive protection shall be pro-
ded to prevent raliroad cars from being
oved while dockboards or bridge plates
‘Rre in position.

() Operator training. Only tfalned
land suthorized operators shall be per-
mitted to operate & powered industrial
truck. Methods ahall be devised to train
operators in the safe operation of pow-
ered industrial trucks.

(m) Truck operations. (1) 'Trucks
shall not be driven up to anyone stand-
ing in front of a bench or other fixed
object.

(2) No person shall be allowed to stand
or pass under the elevated portion of
any truck, whether loaded or empty.

~(3) Unauthorized personnel shall not
be permitted to ride on powered indus-
trial trucks. A safe place to ride shall be
provided where riding of trucks is
suthorized.

(4) The employer shall prohibit arms
or legs from being placed between the
uprights of the mast or outside the run-
ning lnes of the truck.

(5) When leaving & powered indus-
trial truck unattended, load engaging
means shall be fully lowered, controls
shall be neutralized, power shut off,
brakes set, key or connector plug re-
moved. Wheels ghall be blocked if the

tained from the edge of ramps or pln-
forms while on any elevated dock, or
platform or freight car. Trucks shall not
be used for opening or closing freight

(7) Brakes shall be set and wheel
blocks shall be in place to prevent move-
ment of trucks, traflers, or railroad cars
‘while loading or unloading. Fixed jacks
may be necessary to support a semitrailer
during loading or unloading when the
trailer is not coupléd to s tractor. The
flooring of trucks, trailers, and railroad
cars shall be checked for breaks and
weakness before they are driven onto.

(8) There shall be sufficient headroom
under overhead installations, lights,
pipes, sprinkler system, ete.

(9) An overhead guard shall be used
88 protection against falling objects. It
should be poted that an overhead guard
is intended to ofter protection from the
impact of small packages, boxes, bagged
material, etc., representative of the job
application, but not to withstand the
impact of a falling capacity load.

(10> A load backrest extension ghall
be used whenever necessary to minimize
the poszibility of the load or part of it
from faliing rearward.

) Only approved industrial trucks
shall be used in hazardous locations.

12 Whenever & truck is equipped
with vertical only, or vertical and hori-
zontal controls elevatable with the lift-
ing carriage or forks for lifting person-
nel, the following additional precautions
thall be taken-for the protection of per-
sonnel being elevated.

(1) Use of a sajety platform firmly
;ec\kz'red to the iifting carriage and/or

orks.

(1I) Means shall be provided whereby
personnel on the platform can shut off
power to the truck.

(ii1) Buch protection from falling ob-
Jects as indicated necessary by the op-
erating conditions shall be provided.

(13) Bpinner knobs must not be at-
tached to steering handwheels of trucks
not originally equipped with such.

(14) Fire alsles, access to stairways,
snd fire equipment shall be kept clear.

(n) Traveling. (1) All trafic regula-
tions shall be observed, including su-
thorized plant speed limits. A safe dis-
tance shall be maintained approximately
three truck lengths from the truck
shesd, and the truck shall be kept under
control at all times.

(2) The right of way shall be yielded
10 ambulances, fire trucks, or other ve-
hicles in emergency situations,

(3) Other trucks traveling in the same
direction at intersections, blind spots, or
other dangerous locations shall not be

(4) The driver shall be required to
slow down and sound the horn at cross
aisles and other locations where vision

obstructs forward view, the driver shall
be required to travel with the load

"6 Bairoad tracks anall o crossea
£ d

diagonally wherever Parking
closer than 8 feet from u:‘;eenm of
railroad 7

to
look in the direction of, and keep a clesr
view of the path of travel

() Grades shall be sscended or de-
scended alowly.

(1) When ascending or descending
grades in exceas of 10 percent, loaded
trucks shall be driven with the load up-

grade,
(1) Unloaded trucks should be op-
erated on all grades with the load en-
meana downgrade.
(1) On all grades the load and load

eng means shall be tilted back if
applicable, and raised only as far as
to clear the road surface.

neCessary .

(8) Under all travel conditions the
truck shall be operated at s speed that
will permit it to be brought to a stop in
s safe manner,

(9) Btunt driving and horseplay shall
not be permitted.

(10) The driver shall be required to
slow down for wet and slippery flcors.

(11) Dockboard or bridgeplates, shall
be properly secured before they are
driven over. Dockboard or bridgeplates
shall be driven over carefully and slova
and their rated ity never

(12) Flevators shall be approached
slowly, and then entered squarely after
the elevator car is properly leveled. Once
on the elevator, the controls shall be
neul power shut off, and the
brakes set.

(13) Motorized hand trucks must en-
ter elevator or other confined areas with
load end forward.

(14) Running over loose objects on

- the roadway surfece shall be avoided.

(15) While negotiating turns, speed
shall be reduced to a safe level, by means
of turning the hand steering wheel in &
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smooth, sweeping motion. Except when
maneuvering at & very low speed, the
hand steering wheel shall be turned at &
moderste, even rate,

(0) Loading, (1) Only stable or safely
srranged Joads shall be handled. Caution
shall be exercised whan handling off-
center loads which cannot be centered.

(2) Only losds within the rated ca-
pacity of the truck shall be handled.

(3) The long or high (including multi-
ple-tiered) loads which may aftect ca-
pacity shall be adjusted.

(4) When attachments are used, par-
ticular care should be taken in securing,
manipulating, positioning, and trans-
porting the load. Trucks equipped with
attachments shall be operated as par-
ull.llydlmed trucks when not handling
a load.

(5) A load engaging means shall be
placed under the load as far as possible;
the mast shall be carefully tilted back-
ward to stabilize the load.

(6) Extreme care shall be used when

tilting the load forward or backward, .

particularly when high tiering. Tilting
forward with load engaging means ele-
vated shall be prohibited except to plck
up & load. An elevated load shall not be
tilted forward except when the loed is
in a deposit position over a rack or stack.
When stacking or tiering, only enough
backward tilt to stabilize the load shall be
used

(p) Operation of the truck, (1) 1f at
any time s powered industrial truck is
found to be in need of repair, defective,
or in any way unsafe, the truck shall be
taken out of service until it has been
restored to safe operating condition.

(2) Fuel tanks shall not be filled while
the epgine is running. Spillage shall be
avoided.

(3) Bpillage of oil or fuel shall be
carefully washed away or completely
evaporated and the fuel tank cap re-
placed before restarting engine.

(4) No truck shall be operated with &
leak in the fuel system until the leak has
been corrected.

(5) Open flames shall not be used for
checking electrolyte level in storage bat-
teries or gasoline level in fuel tanks.

(q) Maintenance of indusirial trucks.
(1) Any power-operated industrial truck
not in safe operating eondﬂcn shall be
removed from service. All sopairs shall be
made by authorized persetinel,

(2) No repairs shall be made in Classes
1, II,.and III locations.

(3) Those repairs to the fuel and ig-
nition systems of industrial trucks which
involve fire hazards shall be conducted
only in locations designated for such
repairs.

(4) Trucks in need of repairs to the
electrical system shall have the battery
disconnected prior to such repairs

<3) All parts of any such industrial
truck requiring replacement shall be
replaced only by parts equivalent as to
safety with those used in the original
design.

(8) Industrial trucks shall not be
altered so that the relative positions of
the various parts are different from what
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they were when originally received from
the manufscturer, nor shall they be al-
tered either by the addition of extrs
parts not provided by the manufacturer
or by the elimination of any perts, ex-
cept as provided in lubparunph (12) of
this paragraph. Additional counter-
weighting of fork trucks shsll not be
done unleas approved by the truck
manufacturer.

(1) Industrial trucks shall be exam-
ined before being placed 1n service, nnd
shall not be placed in service if the
examinstion shows any condition ad-
versely affecting the safety of the
vehicle. Such examination shall be made
at least daily.

Where industrisl trucks are used oa a
round-the-clock besis, they shall be
examined after each shift. Defects when
found shall be immedistely reported and
corrected.

(8) Water mufflers shall be filled dally
or as {frequently as is necessary to pre-
vent depletion of the supply of water
below 75 percent of the filled capecity.
Vehicles with muffiers having screens or
other parts that may become clogged
shall not be operated while such acreens

to service until the cause for the emis-
sion of such sparks and flames has been
eliminated

(9) When the temperature of any part
of any truck is found to be in excess of
its normal operating temperature, thus
creating a hasardous condition, the
vehicle shall be removed from service and
not returned to service until the cause
for such overheating has been eliminated.

(10) Industrisl trucks shall be kept
in a clean condition, free of lint, excess
oil, and grease. Noncombustible agents
should be used for cleaning trucks. Low
flazh point (below 100° F.) solvents shall
not be used. High flash point (at or above
100° F.) solvents may be used. Precau-
tions regarding toxicity, ventilation, and
fire hasard shall be consonant with the
agent or solvent used.

(11) Where it is necessary to use anti-
{reeze in the engine cooling system, only
mbe uegroduct.s having a glycol base shall

<(12) Industrial trucks originally ap-
proved for the use of gasoline for fuel
may be converted to liquefied petroleum
gas fuel provided the complete conversion
results in a truck which embodies the
features specified for LP or 1LPS desig-
nated trucks. Such conversion equipment
.shall be approved. The description of the
component parts of this conversion £ys-
tem and the recommended method of
installation on specific trucks are con-
tained in the “Listed by Report.”
§1910.179 Overhead and gantry cranes.

(a) Defnitions applicadle to this sec-
ton. (1) A “crane” iz & for Hft-
ing and lowering a load and movinz it
horizontally, with the holsting mech-
anism an integral part of the machine.
Cranes whether fixed or mobile are
driven manually or by power.
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(3) An “sutomatic crane” is & crane
which when activated operates through
& preset cycle or cycles.

(3) A “cab-operated crane” is a crane
controlled by an operator in s cab lo-
cated on the bridge or trolley.

(4) “Cantllever gantry crane™ means
& gantry or semigantry crane in which
the bridge girders or trusses extend
transversely beyond the crane runway on
one or both sides.

(8) “Floor-operated crane” means a
crane which is pendant or nonconductive
rope controlied by an operator on the
floor or an independent platform.

(6) “Gantry crane’ means s crane
similar to an overhead crane except that
the bridge for carrying the trolley or
trolleys is rigidly supported on two or
more legs running on fixed rails or other
runway.

(1) "Hot metal handling crane”
means an overhead crane used for trans-
porting or pouring moiten material,

(8) “Overhead crane” means a crane
with a movable bridge carrying a mov-
able or fixed hoisting mechanism and
traveling on an overhead fixed runway
structure, ,i

(9) “Power-operated crane™:means a
crane whose mechanism is drivef by elec-
tric, air, hydraulic, or in combus-
tion means,

(10) A *“pulpit-operated en‘no" is a
erane o from a fixed operstor sta-
tion not attached to the crane.

(11) A “remote-operated crane” is a
crane controlled by an operator not in &
pulpit or in the cad attached to the
crane, by any method other than pend-
ant or rope con

an A "nm!nntry crane’” is a gantry
crane with one end of the bridge rigidly
supported on one or more legs that run
on a fixed rall or runway, the other end
of the bridge being supparted by a truck

on an elevated rail or runway.

(13) “Btorage bridge crane” means a
gantry type crane of long span usually
used for bulk storage of material; the
bridge girders or trusses are rigidly or
nonrigidly supported on one or more
legs. It may have one or more fixed or
hinged cantilever ends.

(14) “Wall crane” means a crane hav-
ing a jib with or without trolley and sup-
ported from a side wall or line of col-
umns of & building. It is a trav type
and operates on & runway attathed to
the side wall or columns.

(15) “Appointed” means sssigned spe-
cific responsibilities by the employer or
the employer’s representative.

(18) “ANSI" means the American Na-
tional Btandards Institute.

(17) An “suxiliary hoist” is a suppleé-
mental hoisting unit of ligther capacity
and usually higher speed than provided
for the main hoist.

(18) A “brake” is a device used for
retarding or stopping motion by friction
or power means.

(18) A “drag brake” is s brake which
provides retarding force without external
control.

(20) A “holding brake” is a brake that
automatically prevents motion when
power is off.
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(31) “Bridge” means that part of a
crane consisting of girders, trucks, end
ties, footwalks, and drive mechanism
which carries the trolley or trolleys.

(33) “Bridge travel” means the crane
movement in & direction perallel to the
crane runway.

(23) A “bumper” (buffer) is an energy
absorbing device for reducing impact
when s moving crane or trolley reaches
the end of its permitted travel; or when
two moving cranes or trolleys come in
contact.

(24) The “cab” is the operator’s com-
partment on a crane.

(35) ““Clearance” means the distance
from any part of the crane to a point
of the nearest obstruction.

(26) “Collectors” (current) are con-
tacting devices for coliecting current
from runway or bridge conductors.

(37) “Conductors, bridge”
electrical conductors located along the
bridge structure of a crane to provide
power to the trolley.

(28) “Conductors, runway” (main)
_are the electrical conductors located
slong a crane runway to provide power
to the crane.

(39) The “control braking means" is a
method of controlling crane motor speed
when in an overhauling condition,

(30) “‘Countertorque’ means a method
of control by which the power to the
motor is reversed to develop torque In
the opposite direction.

(31) “Dynamic” means & method of
controlling crane motor speeds when in
the overhauling condition to provide a
retarding force.

(32) ‘“Regenerative” means a form of
dynamic braking in which the electrical
energy generated is fed back into the
power system,

(38) “Mechanical” means s method of
control by friction.

(34) “Controller, spring return’ means
a controller which when released will re-
turn automatically to a neutral position.

(35) "Designated” means selected or
assigned by the employer or the em-
ployer’'s representative as being qualified
to perform specific duties.

(36) A “drift point” means & point on
& travel motion controller which releases
the brake while the motor is not ener~
gized. This allows for coasting before the
brake is set.

(37) The “drum” is the cylihdrical
member around which the ropes are
wound for ralsing or lowering the Joad:

(36) An ‘“‘equalizer’” is a device which
compensates for unequal length or
stretch of a rope.

(39) “Exposed” means capable of
being contacted insdvertently. Applied
to hazardous objects not sdequately
guarded or isolated.

(40) “Fall-safe” means s provision
designed to automatically stop or safely
control any motion in which & malfunc-
tion occurs.

(41) “Footwalk” means the walkway
with handrail, attached to the bridge or
trolley for access purposes.

are the:
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(42) A "holst” is an apparatus which
may be a part of & crane, exerting a force
for lifting or lowering.

(43) “Hofst chain means the load
besring chain in a holst.

Note: Chain properties do not conform to
those shown in ANSI B30.0-1071, Bafety Code
for Blings.

(44) “Hoist motion” means that mo-
{.lon of a crane which raises and lowera &

oad.

(45) “Load” means the total super-
imposed welght on the load block or hook.

(46) The “load block” is the assembly
of hook or shackle, swivel,
sheaves, pins, and frame suspended by
the hoisting rope.

(47) “Magnet” means an electromag-
netic device carried on a crane hook to
pick up loads magnetically.

(48) “Main hoist” means the holst
mechanism provided for lifting the maxi-
mum rated load.

(49) A “man trolley” is & trolley hav-
ing an operator’s cab attached thereto.

(50) “Rated load” means the maxi-
mum load for which a crane or individ-
ual hoist is designed and bullt by the
manufacturer and shown on the equip-
ment nameplate(s).

(81) "Rope" re:en to wire rope, unless

otherwise s

52) "Runntn' sheave" means
sheave which rotates as the load block

is raised or Jowered.

(53) “Runway” means an assembly of
rails, beams, girders, brackets, and
{ramework on which the crane or trolley

travels,

(54) “Side pull” means that portion of
the hoist pull acting horizontally when
the holst lines are not operated vertically.

(38) “Span” means the horizontal dis-
tance center to center of runway rails.

(58) “Standby crane” means s crane
which is not in regular service but which
is used occasionally or intermitiently as

required.

(57) A “stop” is & device to limit travel
of a trolley or crane bridge. This device
normally is attached to a fixed structure
and normally does not have energy ab~
sorbing ability.

(58) Avswitch” isa devloe for making,
bresaking, or for changing the connec-
tions in an electric circuit.

(89) An “emergency stopswitch” is a
manually or automatically operated elec-~
tric switch to cut off electric power in-
dependently of the regulsr operating
controls.

(60) A “limit switch” is a switch which
is operated by some part or motion of &
power-driven machine or equipment to
alter the electric circuit associated with
the machine or equipment. -

(61) A “main switch” is » switch con-
trolling the entire power supply to the

crane.

(62) A “master switch” is a switch
which dominates the operation of con-
tractors, relays, or other remotely oper-
ated devices.

(83) The “trolley” is the unit which
travels on the bridge rails and carries the
hoisting mechanism,

(84) “Trolley travel” means the troliey
movement at right angles to the crane

(u) 'rruek"mmﬂ:eumzcommunz
of & frame, wheels, bearings, and axles
;lélch supports the bridge girders or

) General requirements—(1) Appli-
cation. This section applies to overhead
and gantry cranes, including semigantry,
cantilever gantry, wall cranes, storage
bridge cranes, and others having the
same fundamental characteristics. These
cranes are grouped because they all have
utroileyl and similar travel characteris-

cs.

(2) New and eristing equipment. All
new overhead and gantry cranes in-
stalled after the effective date of the
regulations in this subpart shall meet
the design specifications of the Ameri-
can National Btandard Bafety Code for
Overhead and Gantry Cranes, ANSI
B30.3.0-1967. Equipment constructed
and installed prior to the effective date
of this subpart shall be modified to con-
form to these specifications,

(3) Modifications. Cranes may be
modified and rerated provided such
modifications and the supporting struc-
ture are checked thoroughly for the new
rated load by & qualified engineet or the
equipment manufacturer. The& crane
shall be tested in accordance with pare-
graph (k) (2) of this section. Néw rated
load shall be displated in acoordance
with subparagraph (8) of this pera-

graph.
(4) Wind indicators and rail clamps.
Outdoor storage bridges shall be pro-

‘vided with sutomatic rail clampe. A

wind-indicating device shall be provided
which will give a visible or audible alarm
to the bridge operator at a predetermined
wingd velocity. If the clamps act on the
rafl heads, any beads or weld flash on
the rail heads shall be ground off,

(8) Rated load marking. The rated
load of the crane shall be plainly marked
on each side of the crane, and if the
crane has more than one hoisting unit,
esch hotist shall have its rated load
marked on it or its load block and this
marking shall be clearly legible from the
ground or floor.

(8) Cleagrance from obstruction. (1)
Minimum clearance of 3 inches overhead
and 2 inches laterally shall be provided
and maintained between crane and ob-
structions in conformity with Crane
Manufacturers Association of America,
Ine., Specification No. 61 (formerly the
Electric Overhead Crane Institute, Inc).

(1) Where passageways or walkways
are provided obstructions shall not be
placed 50 that safety of personnel will
be jeopardized by movements of the
crane.

(7) Clearance between parallel cranes.
If the runways of two cranes are parallel,
and there are no intervening walls or
structure, there shall be adequate clear-
ance provlded and maintained between
the two bridges.

(¢) Cabs—(1)Cab location. (1) The
general arrangement of the cab and the
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jocation of control and protective equip-
ment shall be such that all operating
bandles are within convenient reach of
the operator when facing the ares to be
served by the load hook, or while facing
the direction of travel of the cab, The
arrangement shall allow the operator a
full view of the load hook in all positions,

(1) The cab

f 8 inches clearance
ltructu.res within its
area of possible movement.

(iii) The clearance of the cab above
the working floor or passageway should
be not less than 7 feet.

(2) Access to crane. Access to the cab
and/or bridge walkway shall be by a

shall not be used.

(4) Lighting. Light in the cab shall be
sufficlent to enable the operator to see
clearly enough to perform his work.

(@) Footwalks and ladders—(1) Lo-
cation of footwalks, d) If sufficient
headroo!

the bridge cranes having the
trolley the top of the girders.
'rouvesuﬂlduxtmtotheoppodu
side of the should be pro-

(1) Footwalks should be located to give
a headroom not less than 78 inches.
no case shall leas than 48 inches be

of at least 50 pounds per sguare fool.
(i) Pootwalks shall have a walking
surface of antislip type.

NoTE: Wood will mest this yequiremant. -

(1Y Footwalks should be continuous

and permanently secured.
(iv) Footwalks shoud have & clear pas-
suemltleutlllnchumueept
opposite the bridge motor,
should be not less than 15 lnchel 'I‘he
inner edge shall extend at least to the
line of the outside edge of the lower
cover plate or fiange of the girder.

(3) Toeboards and handrails for Joot-
walks. Toeboards and handrails shall be
in compliance with section 191023 of this
part.

&

(4) Ladders and stairways. (1) Gantry
cranes shall be provided with ladders or
stairways extending from the ground to
the footwalk or cab platform,

FEOERAL
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(1) Btairways shall be equipped with
rigid and substantial metal handrails,
Walking surfaces shall be of an antislip

type.

(1) Ladders ghall be permanently and
securely fastened in place and shall de
constructed in compliance with § 191027,

(e) Stops, bumpers, rail sweeps, and
guards—(1) Trolley stops. (1) Btops shall
be provided at the limits of travel of
the trolley.

(i) Btops shall be fastened to resist
forces applied when coatacted,

i) A stop engaging the tresd of the
wheel ahall be of a height at least equal
to the radius of the wheel.

(2) Bridge bumpers. (1) A crane shall
be provided with bumpers capable of
stopping the crane (not including the
lifted load) at a rate of deceleration not

be provided wi

(if) Guards shall be securely fsstened.
($11}] !schgu.udahnnbeca.ptbleo!
lupporﬂn. without permanent distortion
the weight of a 200-pound person unless
the guard is located where it is impos-
sible for a person to step on it.

(1) Bragkes—(1) Brakes for Roists,
(1) Each independent hoisting unit of &
crane shall be equipped with at least one
self-setting brake, heresfter referred to
a3 & holding brake, applied directly to the
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motor shaft or some part of the gear
train,

(1) Each independent hoisting unit of
& crane, except worm-geared hoists, the
angle of whose worm is such as to
prevent the load from sccelerating in the
lowering direction shall, in addition to
& holding brake, be equipped with control
braking mesans to prevent overspeeding.

(2) Holding brakes. (1) Holdlng bn.ku
for hoist motors shall have not leas than
the following percentage of the full Joad
holisting torque at the point where the
brake is applied.

(a) 138 percent when used with a con-
trol braking means other than mechani-

(b) 100 percent when used in conjunc-
tion with & mechanical control braking
means.

(¢) 100 percent each if two holding
brakes are provided.

(1) Holding brakes on
have ample thermal capacity for the
frequency of operation required

(1ii) Holding brakes on holsts shall be

. applied automatically when ms is
oved.

rem
(v) Where

necessary brakes

shall be provided with adj means

to compensate for wear. -

(V) The wearing surface dinhnu-

ing-brake drums or discs shall be
smooth,

(vl) Each independent unit of

control braking
oquipped with at least two holding

(3) Conirol braking means. () A
trol braking meanz such as
regenerative, dynamic or coun
braking, or a mechanically
braking means shall be capable of main-
taining safe lowering speeds of rated

(i) The control braking means shall

[$3] Mopmtedbmalmunoemum
an applied force of more than 70 pounds
to develop manufacturer's rated brake

torque.

(i) Brakes may be applied by me-
chanical, electrical, pneumatic, hydrau-
lie, or gravity means.

(ii1) Where necessary brakes shall be
provided with sdjustment means to
compensate f0r Wear.

(1v) The wearing surface of all brake-
drums or discs shall be smooth.

w Au‘ foot-brake pedals shall be
constructed so that the operator’s foot
will not easily alip off the pedal.

(vl) Poot-operated brakes shall be
equipped with sutomatic means for posi-
tive releass when pressure is released
{rom the pedal

(vil) Brakes for ltopplnz the motion
of the trolley or bridge shall be of suf-
ficlent sise to stop the trolley or bridge
within a distance in feet aqual to 10 per-
cent of full load speed in feet per minute
m traveling st full speed with full
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(vill) If holding brakes sre provided
on the bridge or trolley(s), they shall
not prohibit the use of & drift point in
the contral circult.

(ix) Brakes on trolleys and bridges
ahall have ample thermal capacity for
the frequency of operation required by
the service to prevent impeirment of
functions from overheating.

(§) Applicafion of trolley brakes. (1)
On cab-operated cranes with cadb on
trolley, & trolley brake shall be required
as specified under subparagraph (4) of
this paragraph.

(11) A drag brake may be applied to
hold the troliey in a desired position on
the bridge and to eliminate creep with
the power off.

(8) Application of bridge brakes. (1)
On cab-operated cranes with cab on
bridge, a bridge brake is required as
specified under subparagraph (4) of this
paragraph.

(1) On cab-operated cranes with cab
on trolley, & bridge brake of the holding
type shall be required. X

(iif) On all floor, remote and pulpit-
operated crene bridge drives, a brake or
noncoasting mechanical drive shall be
provided.

(g) Electric equipment—(1) General.
(1) Wiring and equipment ahall comply
with § 1910.401.

(i1) The control circuit voltage shall
not exceed 800 volts for ac. or de.
current.

(1) The voltage at pendant push.
buttons shall not exceed 150 volts for
a.c.and 300 volts for d.c.

1v) Where multiple conductor cable
is used with a suspended pushbutton
station, the station must be supported
in some satisfectory manner that will
protect the electrical conductors against
strain.

(v) Pendant control boxes shall be
constructed to prevent electrical shock
and shall be clearly marked for iden-
tification of functions.

(2) Equipment. (1) Electrical equip-
ment shall be 80 located or enclosed that
lUve perts will not be exposed to accl-
dental contact under normal operating
conditions.

(1) Electric equipment shall be pro-
zecwd from dirt, grease, oll, and mois-

ure.

(111) Guards for live parts shall be sub-
stantial and so located thet they cannot
be sccidently deformed 80 a8 to make

Cranes - not
equipped with spring-return controllers
or momentary contact pushbuttons ghall
be provided with a device which wiil dis-
connect all motors from the line on fafl-
ure of power and will not permit any
motor to be restarted until the control-
ler handle {8 brought to the *“off” posi-
tion, or s reset switch or button is
operated.

(1) Lever operated coutrollers ahall
be provided with a notch or lateh which
in the “off't position prevents the handle
fromn being inadvertently moved to the
“‘on” position. An “off” detent or spring
return arrangement is acceptable.
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(11) The controller operating handle
shall be located within canvenient reach
of the operator.

(iv) As far as practicable, the move-
ment of each controller handie shall be
in the same general directions as the
resultant movements of the load.

(v) The control for the bridge and
troller travel shall be 50 Jocated that the
oper:ltor can readily face the direction of
travel.

(vi) For floor-operated cranes, the
controller or controllers if rope open.ted
shall automatically return to the “off*
position when released by the operator.

(vif) Pushbuttons in pendant stations
shall return to the off position when pres-
sure is released by the crane operator.

(vill) Automatic cranes shall be so
designed that all motions shall fail-safe
if any malfunction of operation occurs.

(ix) Remote-operated coranes _shall
function so that if the control signal for
any crane motion becomes ineffective
that crane motion shall stop.

(¢) Resistors. (}) Encl es for re-
sistors shall have openings to provide
adequste ventilation, and shall be in-
stalled to prevent the accumulation of
combustible matter too near to hot parts.

(1) Resistor units shall be supported
80 a1 t0 be free as posaible from vibration.

{ii1) Provision shall be made to prevent
broken parts or moiten metal falling upon
the operstor or from the crane.

. (1) The power supply

in the open position.
(i) On cab-operated cranes a switch
circuit breaker of the enclosed type,

operator.

(il) On floor-operated cranes, a
switch or circuit breaker of the enclosed
type, with provislon for locking in the
open position, shall be provided in the
leads from the runway conductors. This
disconnect shall be mounted on the
bridge or footwalk near the runway col-
lectors. One of the following types of
floor operated disconnects shall be

provided:
(a) Nonconductive rope attached to
the main disconnect

) An undervoltage trip for the main
circuit breaker operated by an emergency
stop button in dant pushbutton in

ing the inductive load of the ma
be provides. gnet shall

(8) Runway conductors. Conductors
of the open typ¢ mounted on the crane
runway beams or overhead shall be so
located or so guarded that persons en-
tering or leaving the cab or crane foot-
walk normally could not come into
contact with them,

(7) Eztension lamps. I & service re-
ceptacle is provided in the cab or on the
bridge of cab-operated cranes, it shall be
& grounded three-prong type permanent
receptacle, not exceeding 300 volts.

(h) Hotsting equipment—(1) Sheaves.
(1) Bheave grooves shall be smooth and
Iree from surface defects which could
cause rope damage,

(11) SBheaves carrying ropes which can
be momentarily unlosded shall be pro-
vided with closs-fitting guards or other
suitable devices to guide the rope back
mt:)m the groove when the joad is applied
ag

(11i) The sheaves in the bottom block
shall be equipped with close-fitting
guards that will prevent ropes from be-
coming fouled when the block is lying on
the ground with ropeas loose.

(4v) Pockets and flanges of sheaves
used with hoist chains sha: be of such
dimensions that the chain does not catch
or bind during operation.

(v) Al rur-ng sheaves

equipped wit  neans for lubeleation.
Permanently ...ricated, sealed and/or
shielded bearings meet this

requirement.
(2) Ropes. (1) In using hoisting ropes,
the crane manufacturer’s recommendsa-
tion shail be followed. The rated load
divided by the number of parts of rope
shall not exceed 20 percent of the nomi-
nal breaking strength of the rope.
(11) Bocketing shall be done in the
x&emner specified by the manufacturer of

assembly.

(i11) Rope shall be secured to the drum
as follows:

(@) No less than two wraps of rope
shall remain on the drum when the hook
is in its extreme low poeition.

() Rope end shall be anchored by a
clamp securely attached to the drum, or
by a socket arrangement approved by the
crane or rope manufacturer.

(lv) Eye splices. (Reserved.}

(v) Rope clips attached with U-bolts
shall have the U-bolts on the dead or
short end of the rope. Spacing and num-
ber of all types of clips shall be in
accordance with the clip manufacturer’s
recommendation. Clips shall be drop-
forged ltee! in all sizes manufactured

the p
the pendant pushbutton station.

(¢) A main line contactor operated by
a switch or pushbutton in the pendmt
pushbutton station.

(iv) The hoisting motion of all electﬁc
traveling cranes shall be provided with
an overtravel limit switch in the holsting
direction.

(v) All cranes using a lifting magnet
shall have a magnet circuit switch of the
encloeed type with provision for locking
in the open position. Means for discharg-

VoL 36,
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When a& newly installed

© rope has been in operation for an hour,

all nuts on the clip bolts shall be
retightened.

(vl) Bwaged or compressed fittings
shall be applied as recommended by the
rope or crane manufacturer.

(vil) Wherever exposed to tempera-
tures, at which fiber cores would be dam-
aged, rope having an independent wire-
yope or wire-strand core, or other
temperature-damage resistant core shall
be used.
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(viii) Replacement rope shall be the
same size, grade, and construction as the
original rope furnished by the crane
manufacturer, unless otherwise recom-
mended by a wire rope manufacturer
due to actual working condition require-
ments.

(3) Equalizers. If a load is supported
by more than one part of rope, the ten-
sion in the parts shall be eq

(4) Hooks. Hooks lhl].l meet the
manufacturer's recommendations and
shall not be overloaded.

(1) Warning device. Except for floor-
operated cranes & gong or other effective
warning signal shall be provided for
each crane equipped with a power travel-
ing mechanism.

(§) Inspecti (1) Inspection classi-
flcation. (1) Initial inspection. Prior to
initial use all new and altered cranes
shall be inspected to insure compliance
with the provisions of this section.

(1) Inspection procedure for cranes
in regular service is divided into two
general classifications based upon the
intervals st which inspection should
be performed. The intervals in turn are
dependent upon the nature of the crit-
ical components of the crane and the
degree of their exposure to wear, de-
terioration, or malfunction. The two
general classifications are herein desig-
nated as “‘frequent” and “periodic" with
respective intervals betw
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(vi) All functional operating mech-
anisms for excessive wear of components.

(vil) Rope reeving for noncompliance
with manufacturer's recommendations.

(3) Periodic inspection. Complete in-
spections of the crane shall be per-
formed at intervals as generally defined
in subparagraph (L)W (D) of this
paragraph, ding upon its activity,
severity of service, and environment, or
as specifically indicated below. These in-
spections shall include the requirements
of subparsgraph (2) of this paragraph
and in addition, the following items. Any
deficiencies such as listed shall be care-
fully examined and determination made
a8 to whether they constitute a safety
hazard:

() Deformed, cracked, or corroded
members.

1) Loose bolts or rivets.

({il) Cracked or worn sheaves and

(lv) Worn, cracked or distorted parts
such as pins, bearings, shafts, gears,
rollers, locking snd clamping devices,

(v) Excessive wear on brake system
parts, linings, pawls, and ratchets,

(vi) Loed, wind, and other indicators
over their full range, for any significant
inaccuracies.

(vil) Gasoline, diesel, electric, or other
powerplants for improper performance
or nuineomplhnce with applicable safety
req

as defined below:

(a) Frequent inspection—Dally to
monthly intervals.

(b) Periodic inspection—1 to 13-
month intervals.

- (D) Frequent inspection. The follow-
ing items shall be inspected for defects
at intervals as defined in subparsgraph
(1) (i) of this paragraph or as specifi-
cally indicated, including observation
during operation for any defects which
might appear between reguiar inspec-
tions. All deficlencies such as listed shall
be carefully examined and determination
made as to whether they constitute s
safety hazard:

1) All functional operating mecha-
niams for maladjustment interfering
with proper operation. Daily.

(i) Deterioration or leskage in lines,
tanks, valves, drain pumps, and other
parts of air or hydraulic systems. Daily.

(iil) Hooks with deformation or
cracks. Visusl inspection daily; monthly
inspection with signed reports. For hooks
with eracks or having more than 18 per-
cent in excess of normal throat opening
or more than 10° twist from the plane
of the unbent hook refer to peragraph
(1) (3) (i) (@) of this section.

(iv) Hoist or load attachment chains,
including end connections, for excessive
wear, twist, distorted links interfering
with proper function, or stretch beyond
manufacturer's recommendations. Vis-
ual inspection dally; monthly inspection
with signed report

(v) Rope lllnu, including end con-
nections, for excessive wear, broken
wires, stretch, kinking, or twisting. Visual
inspection daily; monthly inspection
with signed report.

(viil) Excessive wear of chaln drive
sprockets and excessive chaln stretch.

(1x) Crane hooks. Magnetic particle
or other suitable crack detecting inspec-
tion should be perforined at least once
each year.

(x) Electrical apparatus, for signs of
pitting or any deterioration of controller
containers, imit switches and pushbut-
ton stations.

(4) Cranes not in regular use. (}) A
crane which has been idle for a period of
1 month or more, but leas than 8 months,
shall be given an inspection conforming
with requirements of subparagraph (2)
of this paragraph and paregraph (m)(2)
of this section, before placing in service.

(1) A crane which has been idle for
a period of over 6 months shall be given &
complete inspection conforming with re-
quirements of subparsgraphs (2) and
(3) of this paragraph and paragraph
(m) (2) of this section before placing in
service

(1) Standby cranes shall be inspected
at least semi-annually in accordance with
requirements of subparagraph (2) of this
paragraph and paragraph (m) (2) of this
section. Standby cranes exposed 10 ad-
verse environment should be inspected
more frequently. :

(k) Testing—(1) Operational tests.
(i) Prior to initial use all new and al-
tered cranes shall be tested to insure
compliance with this section including
the following functions:

(8) Holsting and lowering.

(b) Trolley travel.

(c) Bridge travel,

(d) Limit switches, locking and safety
devices.
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(1) The trip setting of holst limit
switches shall be determined by tests

* with an empty hook traveling in tncreas-

ing speeds wp to the maximum speed.
The utumn: mechanism of the limit
switch shall be located so that it will
trip the switch, under all conditions, in
sufficient time to prevent contact of the
hook or hook block with any part of the
trolley.

(2) Rated load test. Prior to initial use
all new, extensively repaired, and altered
cranes should be tested by or under the
direction of an appointed or authorized
person, confirming the load rating of the
crane. The load rating should not be
more than 80 percent of the maximum
load sustained during the test. Test loads
shall not be more than 125 percent of the
rated load uniess otherwise recommended
by the manufacturer. The test reports
shall be placed on file where readily avail-
able to appointed personnel.

(1) Maintenance—(1)  Preventive
maintenance. A preventive maintenance
program based on the crane manufac-
turer's recommendations shall be estab-
Hished.

(2) Maintenance procedure. (1) Be-
fore adjustmentzs and repairs are started
ot & crane the following nreuuﬁom
shall be taken:

(@) The crane to be shal] be
run to a location where it catme the
least interference with other éranes and
operations in the area.

(b All controllers shall be at the off
position.

(¢) The main or emergency swiich
shall be open and locked in the open
position.

(d) Warning or “out of order” signs
shall be placed on the crane, also on the
floor beneath or on the hook where visi-
ble from the floor.

(e) Where other cranes are in opera-
tion -on the same runway, rail stops or
other suitable means shall be provided
to prevent interference with the idle
crane. :

(/) Where temporary protective rail
stops are not available, or practical, s
signalman should be placed at a visual
vantage point for observing the roach
of an active crane and warning its op-
erator when reaching the limit of safe .
distance from the idle crane.

(i) After sdjustments and repairs

" have been msade the crane shall not be

operated until all guards have been re-
installed, safety devices reactivated and
maintenance equipment removed.

(8) Adjustments and repairs. (i) Any
unsafe conditions disclosed by the inspec-
tion requirements of paragraph () of
this section shall be corrected before op-
eration of the crane is resumed. Adjust-
ments and repairs shall be done only by
designated personnel.

(i) Adjustments shall be maintained
to assure correct functioning of com-
ponents. The following are examples:

(@) All functional operating mecha-
nisms.

(b) Limit switches.

(¢) Control systems.
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(d) Brakes.

(e) Power plants,

(1) Repairs or replacements shall be
provided promptly as needed for safe
operation. Th

ects

scribed in paragraph (§)(2)(v) of this
section shall be discarded. Repairs by
welding or reshaping are not generally
recommended. If such are at-
tempted they shall only be done under
campetent supervision and the hook shall
be tested to the load requirements of
paragraph (k) (2) of this section before
further use.

(d) Load attachment chains and rope
slings showing defects described in para-
graph (J§) (2) (iv) and (v) of this section
respectively,

(¢) All critical parts which are
cracked, broken, bent, or excessively
worn,

(d) Pendant control stations shall be
kept clean and function labels kept
legible.

(m) Rope {nspection—(1) Running
ropes. A thorough inspection of all ropes
shall be made at least once 8 month and
a full written, dated, and signed report
of rope condition kept on file where
readily available to appointed personnel.
Any deterioration, resulting in sppreci-
able loss of original strength, such as
described below, shall be carefully noted
and determination made as to whether
further use of tbe rope would constitute
a safety hazar

) Reducuon of rope diameter below
nominal diameter due to loss of core sup-
port, internal or external corrosion, or
wear of outside wires.

(1) A number of broken outside wires
and the degree of distribution or concen-
tration of such broken wires,

(11) Worn outalde wires,

(v) Corroded or broken wires at end
connections.

(v) Corroded, cracked, bent, worn, or
improperly :ppl.led end connections.

(vl) Severe kinking, crushing, cutting,

or unstranding.

(2) Other ropes. All rope which has
been idle for a period of & month or more
due to shutdown or storage of & crane on
which it is installed shall be given a
thorough inspection before it is placed
in service. This inspection shall be for
all types of deterioration and shall be
performed by an appointed person whose
approval shall be required for further
use of the rope. A written and dated re-
port of the rope condition shall be avail-
able for inspection.

(n) Handling the load—(1) 8ise of
load. The crane shall not be loaded be-
yond its rated load except for test pur-
poses as provided in paragraph (k) of
this section. ~

(2) Attaching the load..(1) The holst
chain or holst rope shall be free from
kinks or twists and ghall not be wrapped
around the load.

(1) The load shall be attached to the
load block hook by means of slings or
other approved devices.

(111) Care shall be taken to make cer-
tain that the sling clears all obstacles.
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(8) Moving the load. (1) The load shall
be well secured and properly balanced in
the sling or lifting device before it is
lifted more than a few inches.

(ii) Before starting to hoist the fol-
lowing conditions shall be noted:

(a) Holst rope shall not be kinked.

(b) Multiple part lines shall not be
twisted around each other.

(¢) The hook shall be brought over the
load in such a manner as to prevent
swin

ging.

(1) During holsting care shall be
taken that:.

(@) There 18 no sudden acceleration or
deceleration of the moving load.

(b) The load does not contact any
obstructions.

(iv) Cranes shall not be used for side
pulls except when specifically suthor-
ized by 8 responsible person who has
determined that the stability of the
crane is not thereby endangered and that
various parts of the crane will not be
overstressed.

(v) While any employee is on the load
or hook, there shall be no holsting, lower-
ing, or traveling.

(vl) The employer shall require that
the operator avoid carrying loads over
people,

(vil) The operator shall test the brakes
each time a load approaching the rated
load is handled. The brakes shall be
tested by ralsing the load & few inches
and applying the brakes.

(vil) The load shall not be lowered
below the point where less than two full
wraps of rope remain on the hoisting
drum.

(x) When two or more cranes are

operation. He shall analyze on
and instruct all personnel involved in
the proper oning, rigging of the

(x) The employer shall insure that the
operator does not leave his position at

when the load or hook approaches near
or over personnel, the warning dsnal
shall be sounded.

(4) Holst limit switch. () At the be-
ginning of each operator's shift, the
upper limit switch of each holst shall be
tried out under no load. Extreme care
shall be exercised; the block shall be
“inched” into the limit or run in at
slow speed. If the switch does not op-
erate properly, the appointed person
shall be immediately notified.

(1) The hoist limit switch which con-
trols the upper limit of trxvel of the
load block ‘zhall never be used as an
operating control.

(0) Other requirements, general—(1)
Ladders. (1) The employer shall insure
that hands are free from encumbrances
while personnel are using ladders.

(1) Articles which are too large to be
carried in pockets or belts shall be lifted
and lowered by hand line.

(3) Cabs. (1) Necessary clothing and

belongings shall be stored in
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such & manner as not to interfere with
access or operation.

(1§) Tools, oll cans, waste, extra fuses,
and other necessary articles shall be
stored in the tool box, and shall not be
permitted to lie loose in or about the cab.

(3) Fire extinguishers, The employer
shall insure that operators are familiar
with the operation and care of fire ex-
tinguishers provided.

§ 1910.180 Crawler locomotive and truck
cranes.

(a) Definitions applicable to this sec-
tion. (1) A “crawler crane’” consists of a
rotating superstructure with power
plant, operating machinery, and boom,
mounted on & base, equipped with crawl-
er treads for travel. Its function is to
hoist and swing Joads at various radii.

(2) A “locomotive crane” consists of
a rotating superstructure with power-
plant, operating machinery and boom,
mounted on & base or car equipped for
travel on railroad track. It may be self-
propelled or propelled by an outside
source. Its function is to hoist and swing
loads at various radil.

(3) A “truck crane” consists of & ro-

on an sutomotive truck eq
& powerplant for travel. Ita
to hoist and swing loads at varigus radii.

(4) A “wheel mounted crans™ (mon

the
tuncﬂonhtohmnmdwmgloualt
various radil.
() An Acceuory"utoecondaryput
or assembly of parts which contributes
wthemtnnmcﬂonmdmdulneuof

amachine.

(6) “Appointed™ means assigned spe-
cific responsibilities by the employer or
the employer's representative.

(7> “ANBI” means the American Na-
tional Standards Institute.

(8) An “angle indicator” (boom) is
an accessory which measures the angle
of the boom to the horizontal.

(9) The “axis of rotation™ is the ver-
tical axis around which the crane super-
structur> rotates.

(10) “Axle” means the shaft or spindle
with which or about which a wheel ro-
tates. On truck- and wheel-mounted
cranes it refers to an automotive type of
axle assembly including housings, gear-
ing, differential, bearings, and mounting
appurtenanoces.

(1) “Axle” (bogle) means two or more
automotive-type axles mounted in tan-
dem'in a frame 80 a8 to divide the load
between the axles and permit vertical
osciliation of the wheels.

(12) The “base” (mounting) is the
traveling base or carrier on which the
rotating superstructure is mounted such
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as a car, truck, crawlers, or wheel
platform.

(13) The “boom" (crane) is a mem-
ber hinged to the front of the rotating
superstructure with the outer end sup-
ported by ropes leading to 8 gantry or
“A" frame and used for supporting the
hoisting tackle.

(14) The “boom angle” is the angle
between the longitudinal centerline of
the boom and the horizontal. The boom
longitudinal centerline is a straight line
between the boom foot pin (heel pin)
centeriine and boom point sheave pin
centerline.

(15) The “boom hoist” is & hoist drum
and rope reeving system used to raise
and lower the boom. The rope system
may be all live reeving or a combination
of live reeving and pendants.

(18) The “"boom stop” is a device used
to limit the angle of the boom at the
highest position.

(17) A “brake” is a device used for
retarding or stopping motion by friction
OF power means.

(18) A *‘cab” is housing which covers
the rotating superstructure machinery
and/or operator's station. On truck-
crane trucks & sgparate cab covers the
driver's station.

(19) The “clutch” is & friction, elec-
tromagnetic, hydraulic, pneumatic, or
poeitive mechanical device for engage-
ment or disengagement of power.

(20) The "counterwelght” is a weight
used to supplement the weight of the
machine in providing stability for lift-
ing working loads.

(21) “Designated” means selected or
assigned by the employer or the em-
ployer’s representative as being qualified
to perform specific duties.

(22) The “drum" is the ¢ylindrical
members around which ropes are wound
for ralsing and lowering the load or

boom.

(23) “Dynamic” (loading) means
loads introduced into the machine or its
components by forces in motion.

(24) The “gantry” (A-frame) is &
structura] frame, extending above the
superstructure, to which the boom sup-
ports ropes are reeved.

(25) A “jib” is an extension attached
to the boom point to provide added boom
length for lifting specified loads.
jib'may be mllnewlt.htbbounorom
to various u:llles the

(268) “Load"” (work!n() means [ &
ternal load, mpoun&.mtothl
crane, including the weight of load-
attaching equipment such as load blocks,
shackles, and slings.

(27) “Losd block” (upper) means the
assembly of hook or shackle, swivel,
sheaves, pins, and frame suspended from
the boom point.

(28) “Load block” (lower) means the
assembly 0of hook or shackle, swivel,
sheaves, pins, and frame auspended by
the holsting ropes,

(29) A "load holist” is a hofst drum
and rope reeving system used for holst-
ing and lowering loads.

(30) "'Load ratings” are crane ratings
in pounds established by the manufac-
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turer in accordance with paragraph’(¢c)
of this section.

(31> “Outriggers” are extendable
fixed metal arms, attached to the mount-
ing base, which rest on supports at the
outer ends.

(32) “Rail clamp” means a tong-like
metal device, mounted on a locomotive
crane car, which can be connected to
the track.

(33) “Reeving” means & rope system
in which the rope travels around drums
and sheaves.

(34) “Rope” refers to a wire rope
unless otherwise specified.

(38) “Bide loading” means a load ap-

plied at an angle to the vertical plane °

of the boom.

(38) A “standby crane” is a crane
which is not in regular service but which
is ueed occasionally or intermittently as

required.

(& X)) A “standing (guy) rope” is a
supporting rope which maintains a con-
stant distance between the points of at-
tachment to the two components con-
nected by the rope.

(36) “Structural competence” means
the ability of the machine and its com-
ponents to withstand the stresses im-
posed by applied loads.

(39) “Superstructure” means the ro-
tsting upper frame structure of the
machine and the operating machinery
mounted thereon.

(40) “Swing” means the rotation of
the superstructure for movement of
loads in a horizontal direction about the
axis of rotation.

(41) "Swing hanism"
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designed for railway and automobile
wreck clearances are excepted. The
requirements of this section are ap-
plicable only to machines when used as
lifting cranes.

(2) New and erxisting equipment. All
new crawler, locomotive, and truck
cranes utilized after the effective date of
this subpart shall meet the design speci-
fications of the ‘"American National
Standard Safety Code for Crawler, Loco-
motive and Truck Cranes,” ANSI B30.5-
1988. Equipment constructed and utilized
prior to the effective date of the regula-
tions in this section ghall be modified to
conform to these specifications.

(¢) Load ratings—(1) Load ratings—
where stadility governs lifting perform-
ance. (1) The margin of stebllity for
determination of load ratings, with
booms of stipulated lengths at stipulated
working radil for the various types of
crane mountings is established by taking
a percentage of the loeds which will pro-
duce a condition of tipping or balance
with the boom in the least stable direc-
tion, relative to the mounting. The load
ratings shall not exceed the following
percentages for cranes, with the indi-
cated types of mounting under condi-
tions stipulated in subdivisions (ii) and
(1) of this subparagraph.

Mazimum

losd

{peroent of
Type of crane mounting: tipping losds)

Locomotive, without outriggers:
Booms 60 feet or less ..o ..

the

machinery involved In providing rota-
tion of the superstructure.

(43) “Tackle” is an assembly of ropes

and sheaves arranged for hoisting and

pulling.

(43) “Transit” means the moving or
transporting of & crane from one jobsite
to another. )

(44) *Travel” means the functions of
the machine moving from one location
to another, on a jobsite.

(45) The “travel mechanism"” is the

involved in providing travel.

(48) “Wheelbase” means the distance
between centers of front and rear axles.
For a multiple axie assembly the axle
center for wheelbase measurement s
taken as the midpoint of the assembly.

(47) The “whipline” (auxiliary hoist)
is a separate hoist rope system of lighter
load capacity and higher speed than pro-
vided by the main hoist.

(48) A “winch head” is & power driven
spool for handling of loads by means of
!';l:ion between fiber or wire rope and

(b) General requirements—(1) Appli-
cation. This section applies to crawler
cranes, locomotive cranes, wheel mounted
cranes of both truck and self-propelled
wheel type, and any variations thereof
which retain the same fundamental
characteristics. This section includes
only cranes of the above types, which
are basically powered by internal com-
bustion engines or electric motors and
which utilize drums and ropes. Cranes

Crawler, without outriggers..

Crawler, using outriggers f
Truek ln:l-"w-h-e-c-l mounha-"'{t-l;a\-l;
outriggers or using outriggers fully

A nc . T e

1Unless this results in less than 30,000

pound-feet net stabllixing momaent about the

rail, which shall be minimoum with such

booms.

1) The following stipulation shall
govern the application of the values in
subdivision (1) of this subparagraph for
locomotive cranes:

(@) Tipping with or without the use of
outriggers occurs when halt of the
;!:’eels farthest from the load leave the

(t;) The crane shall be standing on
track which is level within 1 percent

e.

(¢) Radius of the Ioad is the horizon-
tal distance from a projection of the
axis of rotation to the rail support sur-
face, before 1 , to the center of
vertical holst line or tackle with load
applied.

(d) Tipping loads from which ratings
are determined shail be applied under
static conditions only, le, without
dynamic effect of holsting, lowering, or
swinging.

(e) The weight of all auxiliary han-
dling devices such as hoist blocks, hooks,
and slings shall be considered a part of
the load rating.
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(i) Stipulations governing the appli-
cation of the values in subdivision (1) of
this subparagraph for crawler, truck a.nd
wheel-mounted cranes shall be
cordance with Crane u»d-submcy 'rest
Code. Boclety of Automotive Engineers
(BAE) J768.

(iv)} The effectiveness of these preced-
ing stability factors will be influenced
by such additional factors as free sus-
pended loads, track, wind, or ground
conditions, condition and inflation of
rubber tires, boomt lengths, proper oper-
ating speeds for existing conditions, and,
in general, careful and competent oper-
ation. All of these shall be taken into
account by the user,

(2) Load rating chart. A substantial
and durable rating chart with clearly
legible letters and figures shall be pro-
vided with each crane and securely fixed
to the crane cab in a location easily
visible to the operator while seated at
his control station.

(4) Inspection classification—(1) Ini-
tial inspection. Prior to initial use all
new and altered cranes shall be inspected
to insure complisnce with provisions of
this section.

(2) Regular inspection. Inspection
procedure for cranes in regular service
is divided into two general classifications
based upon the intervals at which in-
spection should be performed. The inter-
vals in turn are dependent upon the
nature of the critical components of the
crane and the degree of their exposure
to wear, deterioration, or malfunction,
The two general classifications are
herein designated as “frequent” and
“periodic” with respective intervals be-
tween inspections as defined below:

<) Frequent {nspection: Dally
monthly intervals.

(1) Perlodic inspectidh: One- to 12-
month intervals, or as specifically recom-
mended by the manufacturer.

(8) Frequent inspections, Items such
as the following shall be inspected for
defects at intervals as deflned in sub-
division (2) (1) of this subparagraph or
as specifically indicated including ob-
servation during operation for any de-
fects which might appear between regu-
lar inspections. Any deficiencies such as
listed shall be carefully examined and
determination made as to whether they
constitute a safety hasard:

(1) All control mechaniams for mal-
adjustment interfering with proper op-
eration: Dally.

(1i) All control mechanisms for ex-
cessive wear of components and contami-
nation by lubricants or other foreign
matter.

(1i1) All safety devices for malfunction.

(iv) Deterioration or leakage in sir or
hydraulic systems: Dally.

(v) Crane hooks with deformations or
cracks. For hooks with cracks or having
more than 15 percent in excess of normal
throat opening or more than 10° twist
from the plane of the unbent hook.

(vl) Rope reeving for noncompliance
with manufacturer’s recommendations.

(vil) Electrical apparatus for malfunc-
tioning, signs of excessive deterloration,
dirt, and moisture accumulation.
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(4) Periodic inspection. Complete in-
spections of the crane shall be performed
at intervals as generally defined in sub-
paragraph () (i) of this paragraph
depending upon its activity, severity of
service, and environment, or &s specifi-
cally indicated below. These inspections
shall include the requirements of sub-
paragraph (3) of this paragraph and in
addition, items such as the following.
Any deficiencies such as listed shall be
carefully examined and determination
made a3 to whether they constitute a
safety hazard:

(1) Deformed, cracked, or corroded
members, in the crane structure and
boom.

(1) Loose bolts or rivets.

(i) Cracked or worn sheaves and
drums

(lv) Worn, cracked, or distorted parts
such as pins, bearings, shafts, gears,
rollers and locking devices.

(v) Excessive wear on brake and
clutch system parts, linings, pawls, and
ratchets.

(vi) Load, boom angle, and other indi-
cators over their full range, for any sig-
nificant inaccuracies.

(vii) Gasoline, diesel, electric, or other
power plants for improper performance
or n;neompulnce with safety require.
ments,

(vii§) Excessive wear of chain-drive
sprockets and excessive chaln stretch.

(Ix) Travel steering, braking, and
locking devices, for malfunction. -

(x) Excessively worn or damaged Ltires.

(5) Cranes not in regular use. 1) A
crane which has been idie for a period
of one month or more, but less than 6
months, shall be given an inspection con-
forming with requirements of subpara-
graph (3) of this parsgraph and para-
graph () (D) (1) of this section before
placing In service.

(1) A crane which has been idle for
a period of six months shall be given a
complete inspection conforming with re-
quirements of subparagraphs (3) and (4)
of this paragraph and paragraph (g) (2
(ur)“ot this section before placing in

service.

(i11) Btandby cranes shall be inspected
at least semiannually in accordance with
requirements of subparagraph (3) of this
paragraph and paragraph (g) (2) (i) of
this section. Such cranes which are ex-

. posed to sdverse environment should be

inspected more frequently.

(8) Inspection records. Written, dated,
and signed inspection reports and rec-
ords shall be made monthly on eritical
items in use such as brakes, crane hooks,
and ropes. Records shall be kept readily
available. -

(e) Testing—(1) Operational tests. (1)
In addition to prototype tests and qual-
ity-control measures, each new produc-
tion crane szhall be tested by the manu-
facturer to the extent necessary to insure
compliance with the operational require-
ments of this paragraph fncluding func-
tions such as the following:

(a) Load hoisting and lowering mech-

(¢) Swinging mechanism

(d) Travel mechanism

(e) Bafety devices

(1) Where the complete production
crane is not supplied by one manufac-
turer such tests shall be conducted at
final assembly.

(ii1) Certified production-crane test
results shall be made available,

(2) Rated load test. (1) Written re-
ports shall be available showing test pro-
cedures and confirming the adequacy of
repairs or alterations.

(1) Test loads shall not exceed 110
percent of t.he rated load at any selected
working radi

(411} Where xentmg 15 necessary:

(@) Crawler, truck, and wheel-
mounted cranes shall be tested in ac-
cordance with BAE Recommended Prac-
tice, Crane Load Stability Test Code
J765 (April 1961).

(b) Locomotive cranes shall be tested
in accordance with paragraph (a) (1) (1)
and (4) of this section.

(c) Rerating test report shall be read-
ily available,

(v) No cranes shall be rerated in
excess of the original load ratings unless
such rating changes are approved by the
crane manufacturer or findl assembler,

(§) Maintenance procedure—(1) Gen-
eral, After adjustments and -repairs have
been made the crane shall hot be oper-
ated until all guards have been re-
installed, safety devices reactivated, and
maintenance equipment removed.

(g) Rope 1) R i
ropes. A thorouch inzpection of all ropes
in use shall be made at least once a
month and a full written, dated, and
signed report of rope condition kept on
file where readily available. All inspec-
tions shall be performed by an appointed
or authorized person. Any deterioration,
resulting in appreciable loss of original
strength, such as described below, ghall
be carefully noted and determination
made as to whether further use of the
rope would constitute a safety hazard:

(1) Reduction of rope diameter below
nominal diameter due to loss of core sup-
port, internal, or external corrosion or
wear of outside wires.

(1) A number of broken outside wires
and the degree of distribution of con-
centration of such broken wires,

(1il) Worn outside wires.

(iv) Corroded or broken wires at end
connections.

(v) Corroded, cracked, bent, worn, or
improperly applied end connections.

(vl) Bevere kinking, crushing, cutting,
or unstranding.

(2) Other ropes. (1) Heavy wear and/
or broken wires may occur in sections in
contact with equalizer sheaves or other
sheaves where rope travel is limited, or
with saddles. Particular care shall te
taken to inspect ropes at these locations.

(1) All rope which has been idle for a
period of a month or more due to shut
down or storage of & crane on which it
is installed shall be given a thorough in-

apisms
(b) Boom holisting and lower h
nisms

_spection before it is placed in service.
ins

‘This tion shall be for all types of
deterjoration and shall be performed by
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upon the commencement of the Walsh-
Healey requirement.
$1910.139 Sources of standards.

Bovrce
Akt Zar i 106s. 2ye ez
Face h;n;ctmn." ¢ sa
ANS] £88.3-1009, Standard

Practice for Respiratory

Protection.

ANSI K13.1-1067, Indenti-
fcation of Gas Mask
Canlister.

ABNI 780.1-1060, Bafety
Requirementa for Indus-
tria]l Head Protection.

ANSI Z41.1-1967, Men's

. Safety-Toe Pootwear,

...... ANSI Z9.4-1968, Ventlla-

tlon and Bafe Practices
01 Abresive Blasting Op-
arations.

$§ 1910.140 Standarde organizations.

Specific standards of the following or-
ganization have been referenced in this
part, Coples of the referenced materials
may be obtalned from the issuing or-
ganization.

American Natiopal 8tandards Institute, 1430

Brosdway, New York, NY 10018.

" Subpart J—General Environmental
Controls

£1910.141 Sanitallon.

(2) QGeneral requirements—(1) House-
keeping. (1) All places of employment,
passageways, storerooms, and service-
rooms shall be kept clean and orderly
and in & sanitary condition.

(1) The floor of every workroom shall
be maintained in a clean and, 50 far as

Sec.
1010.182 .. ...
1910.133(n) ....

1910134 ... ...
1910.184

Table I-1
1910.188

1010.1868
1010.187

are
mﬂnhlned and falze ficors, platforms,
mats, or other dry standing places should
be providea where practicable.

(1) Cleaning and tweepmg shall be
done i{n such & manner as to minimize
the contamination of the air with dust
and, 80 far as is practicable, shall be
done outaide of working hours.

(1v) To facilitate cleaning, every floor,
working place, and passageway shall be
kept free from protruding nails, splinters,
holes, or loose boards.

(2) Ezxpectorating. (1) Expectorating
upon the walls, floors, work places, or
stairs of any establishment shall not be
permitted.

(1) Cuspidors are conaidered undesir-
able, but, if used, they shall be of such
construction that they are cleanable.
;I‘;hey shall be cleansd nthut daily when

(3) Waste disposal. (1) Any receptacle
used for putrescible solid or uq\ﬂd waste
or refuse shal’ be 80 constructed that it
‘does not leak and may be conveniently
and thoroughly cleaned, and it shall be
maintained in & sanitary condition. S8uch
s receptacle shall be equipped with &
tight-fitting cover. A

(1) All sweepings, solid or liquid
wastes, refuse, and garbage shall be re-
moved in such & manner as to avoid
creating a nuisance or menace to
and as often as necessary t0 maintain

RULES AND REGULATIONS

the place of employment In & sanitery
condition.

(4) Rodent, insect, and vermin control.
Every enclosed work place and personal
service room shall be constructed,
equipped, and malntained, s0 far as
reasonably practicable, in such a manner
a8 to prevent the entrance or harborage
of rodents, insects, and vermin of any

kind.

(b) Water supply—(1) Potable waler.
(1) An adequate supply of potable water
shall be provided for drinking, ablution-
urposes in all places

location

be of a type and construction in accord-
ance with the Standard Bpecification
for Drinking Fountains, -ANSI 24.2-1042.

(i) In all instances where water is
cooled by ice, the construction of the

container shall be such that the ice does -

notuoome in direct contact with the
water.

(iv) Open containers such as barrels,
pails, or tanks for drinking water fromn
which the water must be dipped or
poured, whether or not they are fitted
with a cover, are prohibited.

(v) The common drinking cup s
prohibited.

(vl) Where single service cups (to be
used but once) are supplied, both a san-
itary container for the unused cups and
a receptacle for disposing of the used
cups shall be provided.

. (2) Nomnpotable water. (1) Outlets for
nonpotable water, such as water for in-
dustrial or firefighting purposes only,
shall be posted to indicate clearly that
the water is unsafe and is not to be
used for drinking, washing, or cooking

PUrposes.

(ii) There shall be no cross-connec-
tion, open or potentisl, between a system
Jurnishing potable water and system
furnishing nonpotable water.

(i) Construction shall be such as to
prevent backflow of contaminated water
into a potable water system.

dy) Nonpotable water shall not be
used for bathing or for washing any
portion of the person, clothing, dishes,

premises

or .
(¢) Toilet facilities—(1) General. )
Every blace of employment shall be pro-
vided with adequate tollet facilities
which are separate for each sex,
sewage dispossl method ahall comply
with requirements of the health or other
authorities having jurisdiction.

(1) Toilet facilities shall be provided
80 a3 to be readily accessible to all em-
ployees. Tollet facllities 50 Jocated that
employees must use more than one floor-
to-floor flight of stairs to or from them
are not considered as readily accessible,
As far as is practicable, tollet facilities
should be located within 200 feet of all
locations at which worzers are regularly
employed.

(lil) Water closets shall be provided
for each sex according to the following
table. The number to be provided for

10593

each sex shall in every case be based on
-the maximum number of persons of that
‘sex employed at any one time at work
on the premises for which the facilities
are furnished. When persons other than
employees are permitted the use of tollet
facilities on the premises, & reasonable
allowance shall be made for such other
persons in estimating the minimum num-
ber of tollet facilities required,

Minimum number of

Nw;lber ©f persons Jacilities

1 for each additional
30 persons.

Where 10 or more are eniployed, urinals
may be provided. One water closet less
the number specified in the fore-
be provided for each urinal,
t the number of water closets
cases may not be reduced to less
o-thirds of the number specified
regoing. Two feet of trough uri-
nhnll be considered as equivalent to
one individual urinal.

(lv) An adequate supply of tollet paper
with holder shail be pmvlded for every
water closet.

be kept

(2) Construction of toilet rooms. (1)
Each tollet facllity (closet) shall occupy
& separate compartment, which lhould
be equipped with a door, latch,
clothes hanger.

(1) The walls of compartments or par-
titions between fixtures may be less than
the height of room walls, but the top shall
not be less than 6 feet from the floor and
the bottom not more than 1 foot from

every toilet room
shall be fitted with an effective self-clos-
ing device, and the entrance to the tollet
room shall be 50 acreened that the inter-
1of of the toilet room is not visible from
the workroom. :

(iv) In all toilet rooms installed after
July 1, 1971, the fioors and side walls, to
& height of at least 8 inches, including
the angle formed by the floor and side
walls, shall be of watertight construction.

(v) The floors, walls, ceilings, parti-
tions, and doors of all toilet rooms shall
be of & finiah that can be easily cleaned.
In installstions made after July 1, 1971,
cove bases shall be provided to facilitate
cleaning.

(vi) Tollet rooms, except those in work
places accessible to men only, shall be
completely enclosed with solid material
that is nontransparent from the outside.

(8) Construction and installation of
toilet jacilities. (1) Every water closet
bowl shall be set entirely free and open
from all enclosing structures and shall
be so installed that the space around the
fixture can be easily cleaned. This pro-
vision does not prohibit the use of wall-
hung type water closets.
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(i) Every water closet shall have a
hinged openfront seat made of substan-
tial material having a nonabsorbent fin-
ish.

(4) Chemical closets and ‘privies.
Chemical closets and privies shall be
constructed and maintained in sccord-
ance with § 1910.143,

(d) Washing facilities—(1) General.
Adequate facilities for maintaining per-
sonal cleanliness shall be provided in
every place of employment. These shall
be convenient for the employees for
whom they are provided and shall be
maintained in a sanitary condition.

{(2) Lavatories. At least one lavatory
with adequate hot and cold water, pref-
erably from a combination supply fixture,
shall be provided for every 10 employees
(men or women) or portion thereo!, up to
100 persons; and over 100 persons one
lavatory for each additional 15 persons
or portion thereof. Twenty-four inches
of sink with individual faucet shall be
considered as equal to one lavatory. In
all instances, s suitable cleansing agent
shall be provided at each wash place.

(3) Towels. Individual hand towels, or
sections thereof, of cloth or paper, shall
be provided and proper receptacies or
other sanitary means maintained for the
disposal of used towels. The provision of
a towel for general or common use is
prohibited

(e) Change rooms—(1) Separate fg-
cilities. Separate change or dressing
rooms equipped with individual clothes
facilities shall be provided for each sex
wherever it is the practice to change
from street clothes or wherever it is nec-
eseary to change because the work per-
formed Involves exposure:to excessive
cirt, heat, fumes, vapor, or moisture. In
the event that change rooms are not pro-
vided, facllities shall be furnished for
hanging outer garments.

(3) Drying facilities. Where the proc-
ess in which the worker is engaged is
such that his working clothes become wet
or have to be washed between shifts,
provision ghall be made to insure that
such clothing is dry before reuse.

(f) Retiring rooms for women. Where
10 or more women are employed st any
one time, at least one retiring room shall
be provided for rest and emergencies.
Where fewer than 10 women are em-
ployed and a restroom is not furnished,
some equivalent space shall be provided
which can be properly screened for pri-
vacy and made suitable for the use of
women employees. At least ong couch or
bed shall be provided in every place
where more than 10 women are em-
ployed. The required number of such beds
or couches follows:

1 sadditional bed for each ‘additional 380
women smployees. A minimum of 60 square
feet of foor space per bed or couch shall be
provided.

(g) Lunchrooms—(1) General In all
slaces of employment where employees
ire permitted to lunch on the premises,
n adequate space suitable for that pur-
»0s¢ shall be provided for the maximum
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number of employees who may use such
space at one time. Such space shall be
physically separate from any location
where there s exposure to toxic materials,

(2) Waste disposal containers. An ade-
quate number of covered receptacles con-
structed of & smooth, corrosion-resistant,
easily cleanable, or disposable material,
shall be provided by the employer and
-used by the employees for the disposal of
all waste food. Buch receptacles shall be
emptied not less than once dally and
shall be maintained in a clean and sani-
tary manner.

(3) Location. (1) No food shall be
stored or eaten where there are present
any toxic materials or substances that
may be mjurious to health.

(1) No food shall be stored or eaten in
any tollet room.

(iii) In every establishment where
there is exposure to injurious dusts or
other toxic materisls, a separate lunch-
room shall be maintained unless it is con-
venient for the employees to lunch away
from the premises. The following number
of square feet per person, based on the
maximum number of persons using the
room at one time, shall be required:

Numbder of persons

(h) Food handling. All employee food
service facllities and operations shall
meet the requirements ‘:; “Food Bervice

Public Health Bervice Publication No. 934
(1985). In all places of employment
where all or part of the food service is
provided by vendln: machines, the food
dispensed shall be prepared, and the
machine operated in accordance with the
requirements of “Vending of Foods and
Beverages, A SBanitation Ordinance and
Code,” US. Public Health 8ervice Pub-
lication No. 548 (1988).

§ 1910.142 Temporary labor campe.

(a) Site. (1) All sites used for camps
shall be adequately drained. They shall
not be subject to periodic flooding, nor
located within 200 feet of swamps, povls,
sink holes, or other surface collections of
water unless such quiescent water gur-
faces can be subjected to mosquito con-
trol measures. The camp ahall be located

graded, ditched, and rendered free from
depressions in which water may become

& nuisance.

(2) All aites shall be adequate in size
to prevent overcrowding of necessary
structures. The principsl camp area in
which food is prepared and served and
where sleeping quarters are located shall
be at least 500 feet from any area in
which livestock is kept.

(3) The munds and open areas sur-
rounding the shelters shall be main-
tained in a clean and sanitary condition
free from rubbish, debris, waste paper,
garbage, or other refuse.

(4) Whenever the camp Is closed for
the season or permanently, all garbage,
manure, and other refuse shall be col-
lected and so disposed of as to prevent
nuisance. All abandoned privy pits shall
be filled with earth and the grounds and
buildings left in a clean and sanitary
condition, If privy buildings remain, they
shall be locked or otherwise secured to
prevent entrance.

(b) Shelter. (1) Every shelter in the
camp shall be constructed in & manner
which will provide protection against the
elements.

(2) Each room used for sleeping pur-
poses shall contain at east 50 square feet
of floor space for each occupant. At least
& 7-foot ceiling shall be provided.

(3) Beds, cots, or bunks, and suitable
storage facilities such as wall lockers for

lower and upper bunk
than 237 Inches. Triple-deck
prohibited. - £

(4) The ficors of each shelter

) Nothing in this saction shall be
oonstrupd to prohibit “banking” with
earth or other suitable material around
the outside walls in aress subject to
extreme low temperatures.

() Allliving quarters shall be provided
with windows the total of which shall
be not less than one-tenth of the fioor
area. At least one-half of each window
shall be s0 constructed that it can be

terial. All doors shall be equipped
with self-cloeing devices,

(9) In a room where workers cook,
live, and sleep s minimum of 100 square
{eet per person shall be provided. Sani-
tary facllities shall be provided for stor-
ing and preparing food.

(10) In camps where cooking facili-
ties are used in common, stoves (in ratio
of one stove to 10 persons or one stove
to two families) shall be provided in an
enclosed and screened shelter. Sanitary
facilitiea shall bs provided for storing
and preparing food.

(11) All heating, cooking, and water
heating equipment shall be installed in
accordance with State and local ordi-
nances, codes, and regulations governa
ing such installations. If & camp is used
during cold weather, adequate heating
equipment shall be provided.
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(c) Water supply. (1) An adequate
and convenlent water supply, approved
by the appropriste health authority, shall
be provided in each camp for drinking,
cooking, bathing, and laundry purposes.

(2) A water aupply shall be deemed
adequate if it is capeble of delivering
35 gallons per person per day to the
campsite at a peak rate of 3} times the
average hourly demand.

(3) The distribution lines sghall be
capable of supplylng water at normasl
operating pressures to all fixtures for
simultaneous operation. Water outlets
shall be distributed throughout the camp
in such a manner that no shelter is more
than 100 feet from a yard hydrant if
water is not piped to the shelters.

(4) Where water under pressure is
avallable, one or more drinking foun-
tains shall be provided for each 100 oc-
cupants or fraction thereof. The con-
struction of drinking fountains shall
comply with ANBI Standard Specifica-
tions !or Drinking Fountains, Z4.3-1043,

on drinking cups are prohlbl'ed

(d) Toflet facilities. (1) Toilet facil-
ities adequate for the capacity of the
camp shall be provided.

(2) Each toilet room shall be located
80 a3 to be accessible without any indi-

not less than 8 aquare feet in’ares open-
ing directly to the outside area or other-

closet, chemical tol]ct. or urinal shall be
located in & room used for other than
toflet p

(3) A toflet room shall be located
within 200 feet of the door of each aleep-
ing room. No privy shall be closer than

(4) Where the toilet rooms are shared,
such as in multifamily shelters and in
barracks type facilities, separate tollet

building,
ghall be separated by solid walls or parti-
tions extending from the fioor to the roof

or ceiling.
(5) Where tollet facilities are ahared,
the number of water closets

that sex which the camp is designed to
house at any one time, in the ratio of ane
such unit to each 18 persons, with a

trough for each 25 men. The fioor from
the wall and for a distance not less
than 15 inches measured from the out-
ward edge of the urinals ahall be con-
structed of materials impervious to
molstare, Where water under pressure
iz avallable, urinals shall be provided
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with an adequate water fSush. Urinal
troughs {n privies shall drain freely
into the pit or vault and the construc-
tion of this drain ahall be such as to
exclude flies and rodents from the pit,

(7) Every water closet installed after
July 1, 1971, shall be located in a toilet
room

(8) Each tollet room shall be lighted
naturally, or artificially by a safe type
of lénmnz at all hours of the day and

t.

(9) An sdequate supply of tollet paper
shall be provided in each privy, water
closet, or chemical toilet compartment.

(10) Privies and tollet rooms shall
be kept in a sanitary condition. They
shall be cleaned at least daily.

(e) Sewage disposal facilities. In
campg where public sewers are avail-
able, all sewer lines and floor drains
from bulldings shall be connected
thereto. .

({) Laundry, handwashing, and bath-
ing Jacilities. (1) Laundry, handwash-
ing, and bathing facilities shall be pro-
vided in the following ratio:

(1) Handwash basin per family shel-
ter or per six persons in shared facilities,

(i) Bhower head for every 10 per-
sons.

({ll) Laundry tray or tub for every

30 persons.
(iv) Slop sink in esch bullding used
for laundry, hand washing, and bathing.
(2) Floors shall be of smooth finish

be

shall be provided in all shower baths,
shower rooms, or laundry rooms to re-
move waste water and facilitate clean-

shall
smooth and itmpervious to the height of

8p!

(3) An adequate- supply of hot and
cold running water shall be provided tor
bething and laundry purposes
ties for heating water shall be provlded.

(4) Every service bullding shall be
provided with equipment capable of
maintaining a temperature of at least
70° P. during cold weather.

(8) Pacllities for drying clothes shall
be provided.

a (8) All service buildings shall be kept
ean.

(8) Lighting. Where electric service is
available, each habitable room in & camp
shall be provided with at Jeast one ceil-
ing-type light fixture and at least one
separsts floor-or wall-type convenience
outlet. Laundry and tollet rooms and
rooms where people congregate szhall
ocontain at least one cefling- or wall-type
fixture. Light levels in tollet and storage
rooms shall be at least 20 foot-candles
30 inches from the floor. Other rooms,
including kitchens and lving quarters,
shall be at least 30 foot-candles 30 inches
from the floor.

(h) Refuse disposal. (1) Fly-tight,
rodent-tight, impervious, cleanable or
single service containers, approved by
the appropriate health authority shall be
provided for the storage of garbage. At
least one such container shall be pro-

10595

vided for each family shelter and shaill
be located within 100 feet of each shelter
on a wooden, metal, or concrete stand.

(23) Garbage containers shall be kept
clesn,

(3) QGarbage containers ghall be emp-
tied when full, but not less than twice a
week.

(1) Construction and operation of
kitchens, dining hall, and feeding facili-
ties. (1) In all camps where central din-
ing or multiple family feeding operations
are permitted or provided, the food
handling facilities shall comply with the
requirements of the “Food Service SBani-
tation Ordinance and Code,” Part V of
the ‘“Food Service Sanitation Manual”
U.8. Public Health Bervice Publication
934 (1865).

(23) A properly constructed kitchen
and dining hall adequate in size, sepa-
rate from the sleeping quarters of any
of the workers or their families, shall be
provided in coanection with all food
handling facilities. There shall be no
direct opening from living or sleeping
quarters into a kitchen or dining hall.

(3) No person with any communicable
disease shall be anplayeéor permitted to
work in the preparatl , BETV-
ing, or other handliing ot food, foodstufls,
or materials used therein, in any kitchen
or dining room operated in-connection
with a camp or regularly used by persons
Hving in & camp.

(§) Insect and rodent control. Effec-
tive messures zhall be taken to prevent
infestation by and harborage of animal
or insect vectors or pests.

(k) First aid. (1) Adequate first aid
facilities approved by a health authority
shall be maintained and made available
in every labor camp for the emergency
treatment of injured persons. .

(2) Buch facilities shall be in charge
of a person trained to administer first
ald and shall be resdily accessible for use
at all times.

(1) Reporting communicable disease.
(1) It shall be the duty of the camp
superintendent to report Immediately to
the local health officer the name and
address of any individual in the camp
known to have or suspected of having a
communicable disease.

(2) Whenever there shall occur in any
camp a case of suspected food poisoning
or an unususl prevalence of any illness
in which fever, dlarthes, sore throat,
vomiting, or jaundice is a prominent
symptom, it shall be the duty of the
cemp superintendent to report immedi-
ately the existence of the outbresk to
the health authority by telegram or
telephone.

§ 1910.148 Noawater carriage dispoeal
sysicmms.

(a) Acceptable industrial disposal svs-
tems. (1) The waste dispoeal systems de-
scribed in subparsgraphs (2), (3), (4),
(5), (6), or (7) of this paragraph, may
be used only where not prohibited by
codes and regulations of local authorities,
and where water closets are not feasible
due either to the lack of an adequate
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water supply or to the location or tem-
porary nature of the operation requir-
ing the facllity. The number of units

required for a place of employment shall
kl’:lo‘lsu specified In §§1010.141 and

(2) Privies constructed in conformity
with paragraph (b) of this section may
be used for the disposal of human excreta
where their use will not contaminate
ground or surface water because of privy
location, type of soil, or ground-water
table.

(3) Chemical tollets constructed in
conformity with paragraph (¢) of this
section may be used in place of privies
or where & privy is not permitted due to
possible contamination of ground and
surface water.

(4) Recirculating tollets constructed
in conformity with paragraph (f) of this
section may be used in place of privies
or chemical toilets.

(5 Combustion toilets constructed in
conformity with paragraph (e) of this
section may be used in place of privies,
chemical tollets, or recirculating tollets,

(6) Portable toilets constructed in con-
formity with paragraph (g) of this sec-
tion may be used for temporary or mobile
l;\:ulln.lons. Buch temporary units may

() Chemical, recirculating, or com-
bustion tollets designed for installation
in or as an integral part of a skid
mounted portable privy bullding, or in
a separate tollet room, or

(ii) Portable privies designed for in-
stallation over & manhole of s sanitary
or & combined waste water sewer system.

(1) A seepage pit constructed in con-
formity with paragraph (d) of this sec-
tion may be used for the disposal of
waste water from culinary activity, tem-
porary bathing facllities, and clothes
washing facllities where there is no avail-
able piped water supply. Human excreta
shall not be discharged into a seepage
pit. All units described in this paragraph
shall comply with applicable codes and
regulations of local authorities.

(b) Privy specifications. (1) A privy
pit shall be separated by a minimum dis-
tance of 100 feet between the privy and
& well, spring, or other source of water
supply for drinking, bathing, or culinary
purposes.

(1) At no time shall the pit bottom of
& privy extend into ground water,
shall it be constructed within 100 f
of the shoreline of any open body
water. Phreatic water, such as may
found in surface soil at depths of 1
feet or less, shall not be interpreted as
ground water unless there is evidence
of posmve directional flow through the

(u) The privy shall be 80 located and
80 constructed that no surface water may
enter into the pit either as runoff or as
flood water,

(i) The pit shall be constructed of
such material and {n such & manner as
to prevent rapid deterioration, provide
adequate capacity, and facllitate mainte-
nance in a satisfactory manner under or-
dinary conditions of usage.

YL
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(iv) The pit and seat ares shall be
vented by a flue or vent pipe having not
less than 7 square inches cross-sectional
ares, 80 &8 to provide a continuous escape
of odors.

(v) The plt shall provide a capacity of
50 cubic feet for each seat installed in
the privy building. The vault within 16
inches of the surface grade shall not be
counted as part of the 50-cubic-foot

capacity. R

(vi) Pit cribbing shall it Airmly and
be in uniform contact with the earth
walls on all sides, and shall rise at least
8 inches above the original ground line
and descend to the full depth ot the pit.
However, pit cribbing below the soll lihe
may be omitted in rock formations.

(vi) An earth plateau shall be con-
structed level with the top of the pit
cribbing, and extend horfrontally for a
distanoe of at least 18 inches béfore slop-
ing to the original ground level.

(3) Privy building shall be firmly an-
chored, rigidly constructed, and free from
hostile surface features, such as exposed
nail points, sharp edges, rough or broken
boards, etc., and shall provide privacy
and protection from the elements, It shall
be ventilated by leaving & 4-inch open-
ing at the top of all the walls just beneath
the roof.

(1) The building shall be of fly-tight
construction, doors shall be -clowu
and vent and bullding openings shall be
screened with 16-mesh screen of durable
material. The vent shall extend 13 inches
above the roof.

(1) The seat shall be 30 spaced as to
provide a minimum clear space of 34
inches between each seat in muitiple unit
installations, and shall provide 12 inches
clear space from the seat opening to the
side wall in single and multiple units.

(111) The sesat riser shall have an in-
side clearance of not less than 21 inches
from the front wall and not less than
24 inches from the rear wall of the privy
bullding.

(v) The seat top shall be not less than
12 inches nor more than 18 inches above
the floor.

(v) The seat opening shall be covered
with an attached, movable toilet seat and
Hd, so constructed and installed that
when closed it will Imit access of in-
sects, and which can be raised to allow
sanitary use as s urinal,

(vl) The fioor and riser shall be buﬂt
of impervious material or tongue and
groove lumber, and in a manner to deny
access of insects.

(vil) Where electricity is avallable,
lighting shall be provided with an inten-
sity of not less than 10 foot-candles 30
inches above the floor.

(vii) A conveniently located recep-
tacle or dispenser containing an adequate
supply of toilet paper shall be provided
for each seat in each privy building.

(¢) Chemical toilet specifications. (1)
Rooms, buildings, or shelters housing
chemical toilets shall be of sound con-
struction and easy to clean, and shall
provide shelter and privecy. The tollet
rooms shall be ventilated to the outside
and adequately lighted, and all openings

into the tollet room shall be covered with
18-mesh screen. The minimum require-
ments given in subpsragraphs (2)
through (7) of this paragraph shal apply.

(3) Caustic receptacles shall be dura-
ble and corrosion proof, and provide a
minimum capacity of 100 gallons per
seat.

(3) The caustic receptacle charge per
seat shall be a minimum of 35 pounds of

caustic dissolved in 10 gallons of water.

(4) The chemical shall be drained and
receptacle recharged every 6 months of
continuous use, or at the beginning of
each season of operation when in inter-

.mittent use, or when three-fourths full,

whichever occurs first.

(5) Each seat in the building shal] be
provided with & conveniently located
agitator.

(8) Receptacles shall be vented as pre-
scribed in paragraph (b) (1) (dv) of this
section.

(1) The receptacie shall be equipped
with a manhole external to the privy
bullding for cleaning and caustic re-
moval purposes. The manhole shall be
eoveredloutopreventthempeot
gases and odors.

(d) Seepage pit emmcuoa ($ 3]
Seepage pit construction shalf eonform
with requirements for privy:pit con
struction in paragraph (b) (1¥ (), (u)
(i), (vi) and (vil) of this segtion. The
mmepnmubennedwltﬁltoneor
rubble of not less than nominal 1 inch
diameter.

(2) Beepage pits shall be of such di-
mensions as to provide side wall ares
equal to at least 10 square feet per per-
son served by the facility, or such greater
ares 88 may be required by the heaith
agency having jurisdiction.

(3) Temporary piping connections
from sinks or shower platforms may be
discharged beneath the floor if they have
traps in accordance with the provisions
of American National Btandard National
Plumbing Code, A 40.8-1955.

(4) The plstform covering the seepage
pits shall be bullt of impervious material
and in & mannef to exclude insects.

(8) The platform shall be provided
with an opening at least 1 foot in each
dimension and have a rim at least 1 inch
above the floor to prevent precipitation
from sccumulating on the platform floor.

(6) The platform opening shall be
covered with a self-closing Hd, so con-
structed that it can be easily opened by
foot or hand, and &0 installed that when
clooodnwﬂlucludetnucumdm

toilets and combustion “tollet buildings,
rooms, or shelters shall conform to the
applicable specifications given for chem-
{cal toilets in paragraph (¢) of this
section.

(2) All external surfaces, including
bowl and hopper, shall be easy to clean.

(3) The residue must be sterile and

inert.

(4) The five efluents must be free of
bacteris.

(5) The combustion gystem and all
fuel and electrical parts shall be safe

FEDERAL REGISTER, VOL 38, NO. 105—SATURDAY, MAY 19, 1971



and in compliance with applicable gas
and electrical codes of local authorities.
Where such codes do not exist, the in-
stallations shall comply with the Ameri-
can National Standard National Electri-
cal Code, C1-1088 (NFPA No. 70-1908).

(1) Recirculating tollet specifications.
(1) Recirculating toilet bulldings, rooms,
or shelters shall conform to the appli-
cable specifications given for chemical
toilets in paragraph (¢) of this section.

(2) All materials, bowl, piping, and
fittings shall be corrosion resistant.

(3) Waste passages shall have smooth
surfaces and be free of obstructions, re-
cesses, or chambers that would permit

fouling.

(4) Flushing shall be accomplished by
s single control so arranged as to be
ogenud without special knowledge or
effort.

(5) Recirculating toilefs shall conform
to “Self-Contained, Electrically Oper-
ated Recirculating, Chemically Con-
trolled Tollet.” International Association
of Plumbing and Mechanical Officials
Trailer S8tandard TSC 12-65.

(6) The umit shall be maintained and
cleaned; and water, filter, and odor-
controlling chemical shall be replaced
in accordance with the instructions of
the manufacturer. ‘

(g) Portadble toilet construction. (1)
A portable tollet may comprise the seat
and its treatment unit to be installed
in a structure, or it may comprise an
entire prefabricated, skid mounted, or
otherwisé portable structure containing
& seat or treatment units with seat.

(2) No pit, tank, or other subsurface
structure shall be construed as part of &
portable tollet.

(1) Portable privies must be installed
over a pit conforming to paragraph
(b) (1) of this section, or & manhole that
is part of a sanitary or combined waste
water disposal system.

(i1) No portable toilet shall discharge
into a storm sewer.

(3) A portable building shall be rigidly
constructed, ventilated by a screened
opening or & vent having & cross-sec-
tionsal area of at least 1 square foot per
seat, and equipped with a floor, riser, and
seat meeting the requirements of pera-
graph (b) (2) of this section or an equiv-
alent individual stool and seat in pre-
fabricated metal, fiber glass, plastic, or
ceramic material.

(1) The structure shall provide privacy
and protection from the elements.

(i) An airtight seal shall be provided
between the structure base and any pit,
receptacle, or manhole over which it is
placed.

(1i1) Ventilation of the pit, receptacle,
or manhole shall conform to persgraph
(b) (1) (1v) of this section. -

(4) A portable toilet shall be provided
with facilities, requisite to its construc-
tion, for the removal of chemicals, ash,
or residue. All surfaces subject to soil-
ing shall be readily accessible and easily
cleaned.

§ 1910.144 Safety color code for mark-
ing physical hazards.
(a) Color identification—(1) Red. Red
shall be the basic color for the identifica-
tion of :

RULES AND REGULATIONS

(1) Fire protection equipment and ap-
paratus, (a) Fire alarm boxes (pull
boxes).

(b) Fire blanket boxes.

(¢) Fire buckets or pails.

(d) Fire exit signs.

(e) Fire extinguishers (if painting the
extinguisher is impractical or undesir-
able, color should be used on the hous-
ing, wall, or support to identify the
location).

(/) Fire hose locations (color should
be used on ghe reel, supports, or housing
but not on the hose).

(g) Fire hydrants (industrial).

(k) Fire pumpe.

(1) Pire sirens.

(#) Post indicator valves for sprinkler
system (it is suggested that if & trafic
hazard is involved, the top should be
colored red, and the barrel or post yel-
low and black stripes) .

(k) 8prinkler piping. (See ANSI
Btandard Scheme for the ldentification
of Piping Systems, A13.1-1936.)

(1i) Danger. Safety cans or other port-
able containers of flammable liguids
having a flashpoint at or below 80° P.
table containers of flammable liquids
(open cup tester), excluding shipping
containers, shall be painted red with
some additional clearly visible identifi-
cation either in the form of a yellow band
sround the can or the name of the con-
tents conspicuously stenciled or painted
on the can in yellow. Red lights shall be
provided at barricades and at temporary
obstructions, as specified in ANSI
Bafety Code for Building Construction,
rA:‘-o.Z—lW. Danger signs shall be painted

(1i) Stop. Emergency stop bars on
hazardous machines such as rubber mills,
wire blocks, flat work ironers, etc., shall
be red. Stop buttons or electrical switches
used for emergency stopping of machin-
ery ahall be red.

(2) Orange. Orange shall be used as
the basic color for designating dangerous
parts of machines or equip-
ment which may cut, crush, ahock, or
otherwise injure and to emphasize such
hazards when enclosure doors are open
or when gear belt, or other guards around
moving equipment are open or removed,

unguarded hazards.

(3) Yellow. Yellow shall be the basic
color for designating caution and for
marking physical hazards such as:
falling,
‘‘caught in between.”
Bolid yellow, yellow and black stripes,
yellow and black checkers (or yellow with
sujtable contrasting background) should
be used interchangeably, using the com-
bination which will attract the most at-

‘tention in the particular environment.

(4) Green. Green shall be used as the
basic color for designating “Safety” and
the location of first aid equipment (other
than firefighting equipment).

(8) Blue. Blue shall be the basic color
for designating caution, limited to wamn-
ing against the starting, the use of, or the
movement of equipment under repair or
being worked upon.

(8) Purple. Purple shall be the basic
color for designating radiation hazards,
“Radiation” as used in this subparagraph
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refers to radiation types such as X-ray,
alpha, bets, gamma, neutron, proton,
deutron, and meson. Yellow should be
used in combination with purple for
markers such as tags, labels, signs, and
floor markers,

(1) Black, white, or combinations of
black and white, Black, white, or a com-
bination of these two, shall be the basic
colors for the designation of trafic and
housekeeping markings. 8olid white, solid
black, single color striping, salternate
stripes of -black and white, or black and
white checkers should be used in accord-
ance with local conditions.

(b) Color specifications. Colors shall
meet the tests specified in section 3,
Color Definitions, of ANSI 253.1-1967,
Safety Color Code for Marking Physical
Hazards.

§ 1910.145 Specifications for accident
prevention signe and tags.

() Scope. (1) These specifications ap-
ply to the design, application, and use of
signs or symbols (as included in para-
graphs (¢) through (e) of this section)
intended to indicate and, insofar as pos-
sible, to define specific hazards of a na-
ture such that failure to designate them
may lead to accidental injury to workers
or the public, or both, or % property
damage. These specifications are in-
tended to cover all safety signs except
those dezigned for streets,. highways,
rallroads, and marine regulations. These
specifications do not apply to plant but-
letin boards or to safety posters.

(2) All new signs and replacements of
old signs after July 1, 1971, shall be in
sccordance with these specifications.

(b) Definitions. As used in this section,
the word “sign” refers to a surface on
which letters or other markings appear,
prepared for the warning of, or safety
instructions of, industrial workers or

~” members of the public who may be ex-

posed to haszards. Excluded from this
definition, however, are news releases,
displays commonly known as safety
posters, and bulletins used for employee
education.

(¢) Classification of signs according to
use—(1) Danger signs. (1) Denger signs
should be used only where an immediate
hazard exists. There shall be no varia-
tion in the type of design of signs posted
to wam of specific dangers and radia-
tion hazards.

(i) All employees shall be instructed
that danger signs indicate immediate
danger and that special precautions are
neCceasary.

(2) Caution signs. (1) Caution signs
shall be used only to warn against po-
tential hazards or to caution against un-
safe practices.

(1) All employees shall be instructed
that caution signs indicate a possible
hazard against which proper precaution
should be taken.

(3) Safety instruction signs. Safety in-
struction signs shall be used where there
is a need for general instructions and
suggestions relative to safety measures.

-(d) Sign design and colors—(1) De-
sign features. The colors, proportions,
and location of the identification panels
on each sign shall be in accordance with

29, 1971
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this paragraph. All signs shall be fur-
co

following tables, the ratio of the depth
of the ldentifying panel (Danger, Cau-
tion, ete.) to the width of the sign shall
be a3 established in Tables J-1 to J-4.

RULES AND REGULATIONS

glossy samples as specified in Table 1
of Fundamenta] 8pecification of Safety
Colors for CIE Btan 8ource “C',

tandard
American National Standard 253.1-1967.
(i) Btandard Proportions shall be as
indicated in Table J-1, and format shall
be a8 in Fig. J-1.

(1) Format shall be as In Figure J-2.
8ign proportions shall he the same as
those for danger signs in Tabdle J-1.

(4) Caution signs. () Btandard color
of the background ghall be yellow; and
the panel, bisck with yellow letters. Any
letters used sgainst the yellow back-
ground shall be black. The colors shall be
those of opaque glossy samples as speci-
fied in Table 1 of American National
Standard 253.1-19617,

(i) Btandard proportions shall be as
indicated in Table J-2, and format shall
be as in Figure J.

(2) Danger signs. (1> The colors red, g J-1 4.
black, and white shall be those of opaque Danger Sign BACK
Tants J-1-B82ixpARD PROPOBTIONS YOR DaNGEXR Bi10Ma YELLOW
. Maxt -]
ﬂh! Wl?t'h’ mj:::l‘c :ehu Hd.:htd"hl?th ;ﬁm svallable brmi:‘n
wordlog, laches B‘. J-4
SORIZONTAL PATTERS Contion Sign
. TadLE J-3—B7ANDARD PROPOSTIONS FOR
T Eg:% g:’l 5}: %:% Cavnon o
Hx 84 1 I 17 a 3
W1W x 184 4 M
UPRIONY PATTERN . Bign sise Black “c'd . m-hno-
Bl Big i i GH) ol R o
= : F ] H: HY 2&' 308 : ) width
(8) Radiation warming signs. (1) size consistent with the sise of the equip- wovvTiL ravemne
Standard color of the background shall ment or material or ares to which it is
be yellow; the panel, reddish purple attached.

with yeliow letters; the symbol, reddhh
against the

samples

ican National Standard, Z53.1-1987.
'RADIATION]
%ﬁ -

BLACK LETTERS

-—————REDDISH PURPLE
YELLOW

hamsﬂ PURPLE

FigJ-2
Radistion Warning Siga
(1) The standard symbol shall be as
in Figure J-3. Method of dimensioning,
design, and orientation of the standard
symbol (one blade pointed Gownward
and centered on the vertical axis) shall
be executed as {llustrated. The symbol
shall be prominently displayed, and of &

(8) Exit signs. Exit signs ahall be in
accordance with § 1910.37(q).
(6) Safety mtrucﬂon signs. @)

Standard color of the background shall
be white; and the panel, green with
white t Any lett used against

the white background shall be black.
The oolors shall be those of opague
glossy samples as specified in Table 1
of American National S8tandard, Z53.1-
1967.

(4) Btandard proportions shall be as
indicated in Table J-3, and format shall
be as in Figure J-5,
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i

(Notg: The werds “Thiak" and “Be Carelal® givan Iary, ar¢ ealy Mustratlons. Other wordings may be noed)

3-5

Fg.
Safety Instruction Signg

TasLE J-3—814NDaRD PROPORTIONS YOR BAFRTY INSTRUCTION 81GNS

Bign alss, Maam Slcn sise, G Word Word -
ok el Tk avalbis for o R S
5 iy deie et D B el HEW Bl

' ches’  inches beight, i o, inches inches, beights
width . width
7 3 7K1 L j 4
BhOBem B Sua R orest W B v
Hi1n :&.1’?’2 b4 198 M3 D og.;'a 2 3¢ nn?’,z
0:1W £ )% Mgz 08 94z 3 & L %%
(1) Directional signs. (1) Btandard (i) 8tandard proportions shall be as

eolor of the background shall be white;
and the panel, black with white direc-
tional saymbol. Any letters used against
the white background shall be black.
The colors shall be those of opaque
glossy samples as specified in Table 1
of American National Standard Z53.1-
1067,

indicated in Table J—4, and format shall
be as in Figure J-6.

Tuble J4-—Standard Proportions for Directional Bigns

White arrow, inches

Maxtmum space

ot

A en Ameun” worting Cow

wze, Black
o8 r
beight width ol, o Oversll Arrow head
e g‘“&ht width length heigh
[} u 3 1 1 3
PiEoMiE B
12 3 € 3 X
15 x36 WM ¥ z 0

B aF BB

(8) In-Plant trafic signs. Regulatory
and control signs required for the safe
movement of vehicles and pedestrians
on thoroughfares on plant property shall
conform to the standards established in
American National S8tandard Manual on
Uniform Trafic Control Devices for
Streets and Highways, D8.1-1961. -

(9) Informational signs. Blue shall be
the standard color for informational
signs. It may be used as the background
color for the complets sign Or as & panel
at the top of such types of “Notice” signs,
which have & white background. The
colors shall be those of obaque glossy
samples &s specified in Table 1 of Amer~
ican National Standard Z53.1-1967.

(10) Slow-moving vehicle emblem.
This emblem (see Fig. J-7) consists of
s fluorescent yellow-orange triangle
with a dark red reflective border. The
yellow-orange fluorescent triangle is &
highly visible color for daylight expo-
sure. The reflective border defines the

shape of the fluorescent color in day- -

light and creates & hollow red triangle in
the path of motor vehicle headlights at
night. The emblem is intended as »
unique identification for, and it shall
be used only on, vehicles which by de-
sign move slowly (235 m.ph, or less) on
the public roads. The emblem is not a

kics
clearance marker for wide machinery nor
is it intended to replace required light-

k
sl

Fluerescont
yellow-orenge
friongle

%

[

N\ /
f— 12—
16
NOTE: All dizwoalons are Ia iaches.
. P 37
Slow-Moving Yehicle Emblem
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(11) Symbols. 8ymbols used on signs
shall foliow recognized practices, such

as in Pigure J-8. For radioactive ma-
terials, see symbol in PFigure J-3.

POISON:

T

—,ﬁ\

Fig. J-8
Symbols Used on Signs

ELECTRICITY:

(¢) Sign wordings—(1) Ezamples of
wordings. The lists in subpatagraphs (3)
through (7) of this paragfph are in-
tended to serve as a guide for choosing
the correct sign design for the message
to be displayed.

(23) Nature of wording. The wording
of any sign should be easily read and
concise. The sign should contain sum-
clent information to be easily under-
stood. The wording should make a posi-
tive, rather than negative suggestion and
should be accurate in fact.

(3) Danger signs.

Danger—Keesp Off, Electric Current.

Danger—No Smoking, Matches, or Open

Lights.
Danger—Men Working Above.
Danger—Not Room Enough Here to Clear

Men on Cars.

Danger—EKeotp Away.
Danger—Men in Boiter.
Danger—Insufficient Clearsnce.
Danger—32,800 Volts.
Danger—Keep Out.
Danger—Crane Overhead.
Danger—Keep Off.

(4) Biological hazard signs. The bio-
logical hazard warning shall be used to
signity the actual or potential presence
of & bichazard and to identify equip-
ment, containers, rooms, materials, ex-
perimental animals, or combinations
thereof, which contain, or are contami-
nated with, viable hazardous agents. For
the purpose of this subparagraph the
term “‘biological hazard,” or “biohazard,”
shall include only thoee infectious agents
presenting a risk or potential risk to the
well-being of man. The biohazard sym-
bol’shall be designed and proportioned as
illustrated in figure J-9.
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Fig. J-9
Symbol for Biological Hazard

The symbol design shall be a fluorescent
orange or orange-red color. Background
coler 1s optional as long as there is suffi-
cieat contrast for the symbal to be clearly
drfined. Appropriate wording may be
vsed in sssoclation with the symbol to
mdicate the nature or identity of the
hazard, name of individual responsible
for its control, precautionary informa-
tion, etc., but never ehould this informa-
tion be superimposed on the symbol.
(§) Caution signs. .

Caution—Do Not operate, Men Working on
Repairs.

Csution—Hands Off Switch, Men Working on
Line.

Do Not

Start.

Caution—Goggles Must Be Worn When
Operating This Machine,

Osution—This Door Must Be xcpc Closed.

Csution—Electric Trucks, Go B

Caution—This Space Must Be !opt Clear at
All Times

c.\mon—swp Machinery to Clesn, Oll, or
Repair.

Caution—Keep Alsles Clou

Csution—Operators of This Machine Shall
Wear Bnug Pitting Clothing—No QGloves.

Csution—Close Clearanoce.

Cautlion—Watch Your Step,

Caution—Electric Pence. -

(6) Safety instruction signs,

Report All Injuries to the Pirst-Ald Room
at Once.

Po! 101 w on Mach!

Walk—Don't Run.

Report All Injuries No Matler How Slight.

Think, If S8afe Go Ahesd.

Make Your Work Place Bafe Befors Btarting
the Job.

Report All Unsafe Conditions to Your Fore-
mAan.

Help Keep This Plant Safs and Clean.
(7) Directional signs.

This Way Out (below arrow panel).

This Way (inside arrow) Out (below arrow
panel).

Pire Exit (below arrow panal).

RULES AND REGULATIONS

To the (inside arrow) Pire Bacspe (below
arrow panet).

To the (inside arrow) Pirst Ald (below arrow
panel).

Manway (below arrow panel).

This Way to (inside arrow) ruu-Md Room
(below arrow panel),

(8) Informational signs.

No Trespassing Under Penalty of the Law.

This Elevator Is for Preight Only, Not for
Passengers.

No Admittance Except to Employees on D\ny

No Admittance.

No Admittance, Apply at Office.

No Trespassing.

Men.

Women.
Por Employees Only.
Office.

Notz: When sign 'onunn such a t.hon
listed in this 3
nbo\ndbchnnmbomntmtmymnut-
able for the particular location st which the
sign 18 to be placed and that wording meets
the of the intanded purpose.
When there is a reasoriable doubt, s aign of
& standard deaign should be used.

(1) Accident prevention tags—(1)
Scope and purpose. (1) The tags are &
temporary means of warning all con-
cermed of a hazardous condition, defec-
tive equipment, radiation hazards, etc.
The tags are not to be considered as a
complete warning method, but should
be used untll a positive means can be
employed to eliminate the hasard; for
example, & “Do Not Start” tag on power
equipment shall be used for a few mo-
ments or a very short time until the
switch in the system can be locked out; &
“Defective Equipment™ tag shall be
placed on a damaged ladder and immedi-
ate arrangements made for the ladder to
be hk:ﬁ out of service and sent to the

op.

(1) The purpose of this paragraph is
to establish a set of specifications for
tags based on experience and previous

Vo

/O )

use, The tags are to be used in industry,
mercantile establishments, or wherever
tags can be utilired to help pre-
sccidental injury to personnel or
damage to property, or both.

(¢)] De}lnmom m word “tag” as
used in this paragraph refers to a sur-

terial) on which letters or markings, or
both, appear. These letters or markings,
or both, are for warning (cautioning) or
u.(ety tnstruction of employees who may

be exposed to hazards. They are to be
aflixed to the device in question by string,
wire, or adhesive.

(3) Do not start tags. () The stand-
srd background color for Do Not Start
tags shall be red. (See Pig. J-10.)

(i) Letters shall be white or grey or
etched, provided that a long lasting and
sharp contrast results.

(i) Do Not Star tags shall be placed
in a conspicuous location or shall be
placed in such & manner that they effec-
tively block the mechanism
which would cause hazardous conditions
should the equipment be energized.

(4) Danger tags. (i) Danger tags
should be used only where an immediate
hazard exists. There should be no varia-
uoglnut::typeofdaunotﬂum
or hung to warn of dm (Bee -
Fig. J-11))

(i) All employees should be fnstructed
that Danger tags indicate ftmmediate
danger and that special precautions are

Necessary.
(3) Caution tags. (1) Cautlon tags
should be used only to warn against po-
tential hasards or to csution sgainst
unsafe practices. (S8ee Fig. J-12.)

(11) All employees should be instructed
that Caution tagy indicste a possible
hazard against which proper precautions
should be taken,

DO NOT ' CAUTION

STARY DANGER
White tog White fog Yellow fag
white letiers on white letiers on yollow letters ona
red square red oval withg black background

black square
¥Yig. 3-10 Pig.3-11 Fig 1-12
Do Not Start Tog Daager Tag Caution Tsg

(8) Out of order tags. Out of Order
tags should be used only for the specifio
purpose of indicating that a plece of
equipment, machinery, ete, 8 out of
order and to attempt to use it might
present & harard. (See Pig. J-13.)

() Radiation tags. (1) The standard
background for Radiation tags shall be
yellow; the panel shall be reddish pur-
ple Any letters used against the yellow

d shall be black. The colors
lhl.!l be those of opaque glossy samples as
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specified in Table 1, Fundamental 8pecl-
fication of Bafety Colors for CIE Btand-
ard Bource “C” American National
Standard Bafety Color Code for Marking
Physical Hazards and the Identification
of Certain Equipment, 253.1-1867.

(1) The method of dimension, design,
and orientation of the standard symbol
(one blade pointed downward and cen-
tered on the vertical axis) shall be exe-
cuted as illustrated in Figure J-14. The
symbol shall be. prominently displayed
and of a size consistent with the size
ot the equipment or ares in which it is

be used.
(l) Biological hazard tags. (1) The
standard background color for the Bio-

RULES AND REGULATIONS

logical Hazard gymbol is optional as long
as there is sufficient contrast for the
symbol to be clearly defined. The symbol
design (see Fig. J-15) shall be & fluores-
cent orange or orange-red colot.

(1) The blological Hazard tag shall be
used to signify the actual or potential
presence of s blohazard, to Identify
equipment, contalners, rooms, materials,
experimental animals, or combinations
thereof, which contain or are contami-
nated with viable hazardous agents.

(i1i) For the purpose of this subpar-
agraph the term ‘Dbiological hazard”
shall include only those infectious agents
presenting a riak or potential risk to the
well-being of man.

=R

BIOHAZARD

RADIATION
OuT OF
ORDER j t
White tag Yellow tog
white letters on yellow letters in

black background

reddish - purpie panel
(Added wording in block

White tog

black letfers on
fluorescent -oronge
background and

on yellow background) symbo!
Pig. 3-13 rig. 3-14 'U- J-15
Out of Order Teg lon Tag Biological Hazard Tag
£ 1910.147- S of standard Amerl Socisty of Agricultural !nunun,

The standards in this Subpart J are
derived from the following sources:

Source
ANST Z4.1-1068, Minimum
Requirements for Beni-
tation in Places of Em-
Jployment.
ANSI Z4.4-1068, Minimum
nhmnu for Beni-

Bec.
1910.141

1910.148
(a)-(e).

1010.145(8) ...

ARSI Z35.1-1068, Specifi-
cations for Aocident Pre-
vention signs.

ANBI Z85.2-1068, Bpecifica-

- tions for Accident Pre-
vention Tugs.

I dard ']

8 1910.148 orga-i

Standards and specifications of the fol-
lowing organizations have been refer-
enced in this Subpart J:

American National Standards Institute, 1430

Broadway, New York, KY 10018,

1 A of Plumb and Me-

FEDERAL

2980 Niles Rosd, Post Ofice Box 229,
Joseph, MO 45085,

Subpart K—Medical and First Aid
5191‘%1.51 Medical services and first

(s) Employer shall insure the resdy
availahbility of medical personnel for ad-
vice &d consultation on matters of plant

(b) In the absence of an Infirmary,
clinic, or hospital in near proximity to
the workplace which is used for the treat-
ment of all injured employees, & person
or persons shall be adequately trained
to render first aid. First aid supplies ap-
proved by the consulting physician shall
be readily available.

(c) ‘Where the eyes or body of any
person may be exposed to injurious cor-
rosive materials, suitable facilities for
quick drenching or flushing of the eyes
and body shall be provided within the
work ares for immediate emergency use.

§1910.152 {Reserved]

£ 1910.153 Sources of standards.
The standard in § 191Q,151 is derived
from 41 CFR 80-204.6.
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Subpart L—Fire Protection
§1910.156 Definitions applicable to this
sabpert.

(a) “Class A fires” are fires in or-
dinary combustible materials, such as
wood, cloth, pape?, and rubber.

(b) “Class B fires” are fires in flam-
mable liquids, gases, and greases.

(c) “Class C fires” are fires which
involve energired electrical equipment
where the electrical nonconductivity of
the extinguishing media is of importance,
(When electrical equipment is deener-
uzed.exunzuhhm!orclonrBﬁren
may be used safely.

(d) “Class D nru" are fires in com-

(e) Classification of portable fire ex-
ers: “Portable fire extinguishers”
are classified for use on certain classes of
fires and rated for relative extinguishing
effectiveness at a temperature of plus
70° P. by nationally recognized -test-
ing laboratories. This is based upon the
preceding classification of fires and the
fire extinsum:mmt potentials as deter-
mined by fire tests.

Norz: The classification and rating sys-
tem described in this section Ilthntuodby
Underwriters’ Laboratories, and Under-
'uun Laboratories of and is based

d fres of deter

mund sizse and ucﬂpum of follows: N
") Cll. A nunc-Wood ud excelsior

deep
1) Class B nﬁn.—'rvo-tnch dapth
fires in SqUATY pans.

(iif) Class C rating—No fire test. Agent
must be & nonconductor of el

(iv) Clasa D rn um on
tfic combustible meta] fires.
(t) A “light haxard” is a situation

re the amount of combuaﬂblea or
mmmabln Hquids present is such that
fires of amall size may be expected. 'I'hese
may include offices,
churches, “n:aembly hsna telephone ex-
[
«®) An “ordinary hazard” is a situs-
tion where the amount of combustibles
or fiammable Hquids present is such that
fires of moderate size may be expected.
These may include mercantile storage
and display, suto showrooms, parking
garages, Hght manufacturing, ware-
houses not classified as extra hazard,
school shop areas, ete.

(h) An “extrs hazard” {s a situation
where the amount of combustibles or
flammable liquids present is such that
fires of severe magnitude may be ex-
pected. These may include woodwork-
1n¢. auto repair, aircraft servicing, ware-

houses with huh-pued (14 feet or

higher) comb such
as ﬂunmable Hquid handJin: painting,
dipplnc ete

Bpﬂnkler system: A “sprinkler
synem for fire protection purposes, is
an integrated system of underground
and overhead piping designed in accord-
ance with fire protectian engineering
standards. The system includes a suit-
able water supply, such as s gravity
tank, fire pump, reservoir, or pressure
tank and/or connection by underground
plping to & eity main, The portion of the

39, 1971
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sprinkler system above ground is a net-
work of specially sized or hydraulically
designed piping inatalled in a building,
structure or area, generally overhead,
and to which aprinklers are connected
in a systematic pattern. The system in-
cludes & controlling valve and a device
for actuating an alarm when the system
is in operation. The system is usually
activated by heat from a fire and dis-
charges water over the fire area.

Norte: The design and installation of
water supply facilities guch as gravity tanks,
fire pumps, resarvolrs, or pressure tanks, and
underground piping are covered by NPPA
Btandards No. 33-1070, Water Tanks For
Private Fire Protection; No. 30-1970, Installa-
tlon of Oentrifugsl Fire Pumps and No.
34-1970, Outaside Protection.

()) Sprinkler alarms: A “sprinkler
alarm” unit is an assembly of apparatis
approved for the service and so con-
structed and installed that any flow of
water from a sprinkler system equal to
or greater than that from a single auto-
matic sprinkler will result in an audible
alarm signal on the premises.

(z) Class of urvico—cundpipe sys-
tems: “Standpipe systems” are grouped
into three genersl classes of service for
the intended use in the extinguishment
of fire.

(1) Class I: For use by fire depart-
ments and those trained in handling
heavy fire streams (3%-inch hose).

(2) Class IT: For use primarily by the
building occupants until the arrival of
the fire department (amall hose).

(3) Class III: For use by either fire
depariments and those trained in han-
dling heavy hose streams or by the bulld-
ing occupants.

(1) Class I service: “Class I service”
is a standpipe system capable of fur-

the effective fire streams re-
Quired during the more advanced stages
of fire on the inside of buildings or for
exposure fire.

(m) Class IT service: “Class II serv-
iee" is a standpipe system which affords

means for the control of in-
clplent fires by the occupants of build-
ings during the nighttime and holidays.

{(n) Class III service: “Class ITI serv-
ice” is a standpipe system capable of
furnishing the eflective fire streams re-
quired during the more advanced stages
of fire on the inside of buildings as well
as providing a ready means for the con-
trol of fires by the ooccupants of ths
bullding.

(o) Standpipe sytteln “Standpipe
:y!teml" are usually of the following
ypes:

(1) A wet standpipe system having &
supply valve open and water pressure
maintained at all times.

(2) A standpipe system so arranged
through the use of approved devices as
to admit water to the system t
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(p) Type I storage: “Type I storeage”
1s that in which combustible commodities
or nohoombustible commodities lnvolv-
ing combustible packaging or
alds are stored not over 15 feez huh in
solid piles or not over 13 feet high in
plles that contain horizontal channels.
Minor quantities of commodities of haz-
ard greater than ordinary combustibles
may be included without affecting this
general classification.

(q) Type I storage: “Type I storage”
is that in which the stored commodities,
packaging, and storage sids are non-
combustible or contain only a small con-
centration of combustibles which are
incapable of producing a fire that would
cause appreciable damage to the com-
modities stored or to noncombustible
wall, floor or roof construction. Ordinary
combustible commodities in completely
sealed noncombustible containers may
quallfy in this classification. General
commodity storage that is subject to fre-
qQuent changing and storsge of combust-
ible packaging and storage aids is ex-
cluded from this ca

(r) Type 1 storag 'IVDe I storage”
ls that fn which combu.suble commodities
tible dities involv-

ing combustible packaging or storage alds
are stored over 13 feet but not more than
21 feet high in solid piles or over 12 feet
but not more than 21 feet high in piles
that contain horizontal channels. Minor

be ingluded without affecting this gen-
eral classification.

(8) "Approved”: “Approved” means
listed or approved by: (1) At least one
of the following nati recognized
testing laboratories: Factory Mutual En-~
gineering Corp.; Underwriters’ Labora-
tories, Inc., or (i) Federal agencies such
a8 Bureau of Mines, Department of the
Interior: Department of Transportation;
or UB, Coast Guard, which iskue approv-
als for such equipment.

Poarasiz Fz 8Burrazssion EQuirMznt
§ 1910.157 Portable firc extinguishers.
(a) General requirements—(1) Oper-

charged
and operable condition, and kept in their
ted places at all times when they

are not used.

being

(2) Location. Extinguishers shall be
conspicuoualy located where they will be
readily accessible and immedistely avail-
able in the event of fire, They shall be
located along normal paths of travel.

(3) Marking of location. Ex
shall not be obstructed or obscured from
view. In large rooms, and in certain loca-
tions where visual obstruction cannot be
completely avoided, means shall be
provided to indicate the location
md lntended use of extinguishers

ically by opening a hose valve,

(3) A standpipe system arranged to
admit water to the system through man-
ual operation of approved remote control
devices located at each hose station.

(4) Dry standpipe having no perma-
nent water supply.

See also paragraph (k) of this section.
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usly.

(4) Marking of extinguishers. If ex-
tinguishers intended for different classes
of fire are grouped, thelr intended use
shall be marked conspicuously to insure
choice of the proper extinguisher at the
time of a fire,

(8) Mounting of Extinguishers. Extin-
guishers shall be installed on the hangers

or in the brackets supplied, mounted in
cabinets, or set on shelves unless the ex-
ers are of the wheeled type.

(8) Heloht of mounting. Extinguishers

ving s gross weight not exceeding 40
pounds shall be installed s0 that the top
of the extinguisher is not more than §
feet above the floor. Extinguishers hav-
ing a gross weight greater than 40 pounds
(except wheeled types) shall be 50 In-
stalled that the top of the extinguisher is
not more than 3% feet above the floor.

() Cabinet mounting. Extinguisher
mounted in cabinets or wall recesses or
uto:wngegc: m&h be placed in a man-
ner t the extinguisher operat-
ing instructions face outward. The loca- -
tion of such extinguishers shall be
marked conspicuously,

(8) Vidrating locations. Extinguishers
installed under conditions where they
installed I brackets specteatly dempaed

rac 8, esigned
to cope with this vibration,

(9) Temperature range. Extinguishers
shall be suitable for use within a tem-
perature range of at least plus 40° to
120° Fahrenheit.

(10) Extreme temperature exzposure.
When extinguishers are installed in lo-
cations subjécted to
the range prescribed in this § $910.157
(8)(10), they shall be of a ap-
proved or listed for the tem 2 to
which they will be, exposed, or placed in
an enclosure capable of maintaining the
temperature within the range prescribed
in this § 1910.167(a) (10).

(b) Selection

fora liven situstion will depend upon the
character of the fires anticipated, the
construction and occupancy of the in-
dividual property, the vehicle or hazard
to be protected, ambient-temperature
conditions, and other factors. The num-
ber of extinguishers required shall be
determined by reference to paragraph (¢)

in "accordance with the following para-

graphs.

(i) Extinguishers for protecting Class

A hazards shall be selected from among
the following: foam, londed stream, mul-

tipurpose dry e.hemled and water types.
Certain smaller ex ers which are
charged with multipurpose dry chemical
are rated on Class B and Class C fires,
but have insufficient effectiveness to earn
the minimum 1-A rating even though
they have value in extinguishing smaller
Class A fires.’

Such amaller extinguishers shall not
be used to meet the requirements of para-
graph (¢) () (1) of this section.

(i) Extinguishers for protection of
Class B hazards shall be selected from
the following: Bromotrifiuoromethane,
dry chemical, foam,

than 1-B shall not be considered in de-
termining suitability,

(v) Extinguishers for protection of
Class C hazards shall be selected from the
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atrance Fround cannection and £ &l
connection

equipment ground connections in & man-
Dar 50 a8 t0 provide s continuous path to
ground.

(v) Mixing facilities shall comply with
the fire prevention requirements of this
subdivikion.

() The mixing, loading, and ingredi-

equipment is in good 5
A program of systematie aintenance
ehall be conducted on regular schedule,

(¢). Heaters which are not dependent
on the combustion process within the
heating unit may be used within the con-
fines of processing bulldings, or compart-
ments, if provided with temperature and
safety controls and locsted away from
combustible materials and the finished
product.

(4) Bulk delivery and mizing vehicles.
(1) The design of vehicles shall comply
with the requirements of this subdivision,

(a) Vehicles used over public high-
ways for the bulk transportation of water
gels or of ingredients classified as dan-

FIDRRAL
¥o. 166—Pt. I——18

's movements.

() Ko intransit mixing of materials
be performed.

~ (g) The location chosen for water gel

in subdivision (d) of this

weight but does not apply to blasting.

RGISTER, VOL. 34, NO. 105—SATURDAY, MAY

(i) (a) Storsge bufldings shall not
have basements unless ths bassmenils
are open on at least one side. Storsie
buildings shall not be over one sixy in
height.

(b) Btorage buildings aball have ade-
quate ventilation or be of a consirustion
u'nﬂtr will be self-ventilating in the event
of fire,

(¢) The wall on the exposed side of
& storage building within 50 feet of a
combustible buildihg, forest,- pllss of
combustible materials and similar
posure hasards shall be of fire-resistive
construction. In len of the fire-
resistive wall, other suitable means of
exposure protection such as a free stand-
ing wall may be used. The rodf coverings
shall be class C or better, as defined in
Roof Coverings, NFPA 203-1970.

(d) All flooring in storage and han-
diing areas, shall be of nancombustible
material or protected against impregna-
tion by ammonium nitrste and shall be

29, 1971
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will
or adjoining property.
¢/) Buildings and etructures shall be
dry and free from water seepage through
the roof, walls, and floors.
(3) Siorege of ammonism nitrate in

£ Eipd

or main aisle in the storage ares
be not less than 4 feet in width.

(4) Storage of bulk cmmmuum 1\‘-
. () (@) Warehouses shall ha
adequate ventilation or be capable o(
adequate ventilation in case of fire.

() Unless constructed of nofncom-
bustible material or unless adequate
facilitles for fighting & roof fire

structures

tecv.ed Alummum bins snd wooden bml
inst impregnation by am
monSum aitrate are permissible. The
partitions dividing the ammonium ni-
trate storage from other products which
would contaminate the ammonium ni-
trate shall be of tight construction.

(¢) The ammonium -nitrate storsge
bins or piles shall be clearly identified
by signs resding “Ammonium Nitrate”
with letters at least 2 inches high.

iif) ¢@) Piles or bins shall be so sized
and arranged that all materisl in the
pule is moved out periodically in order to

the roof.

(1) In lisu of separstion walls,
monium nitrate may be separated
the materials referred to
(@) of this subdivision by
least 30 feet.

curbs are provided in sccordance with
subdivisions (a) or () of this
subdivision.

{(d) LP-Gss shall not be stored ob the
premises exoept when such storage con-
forms to § 1910.110.

i) (a) Sultur finely divided
metals shall not be stored In the same
building with ammonium nitrate except
when such storage conforms to pars-
graphs (a) through (h) of this section.

(b) Explosives and blasting agents
ahall not be stored in the same building
with ammonium nitrste except on the
premises of makers, distributors, and
user ders of losives or blast-
ing agents.

(¢) Where explosives or blasting
agents are stored In separate buildings,
other than on the premises of
distributors, and user-compounders of

explosives or blasting agents, they shall .

be separated from the ammonium nitrate
by the distances and/or barricades speci-
fled in Table H-22 of this subpart, but by
not less than 50 feet.

(d) Storsge and/or operations on the
premises of makers, distributors, and

-

user-compounders of explosives or blast-
Mmhﬂhhmﬁomlwwlm
mhl - through () of this

()] chral precaxutions. (1) (a) Klec-

installations shall conform to the
requirements of subpart 8 of this part,
for ordinary locations. They ahall be de-
signed to minimise damage from

corrosion.
(vl) In aress where lightning storms

§

€7) Fire protection. (1) Not more than
2,500 tons of bagged ammonium nitrate
shall be stored in & bullding or structure
oquipped with an sutomaic sprin-
system. - Sprinkler shall be

«g

D @ Buiublnnreoontzudﬂhu
such &8s amall hose or portshlie extin
mhmmmmmmt

the warehouse and in loading and
unloading areas. Boe Standard for -
the mmu.u Fire Extin-
NPPA lo-lﬂﬂ. the 8tand-
ard for the Installation and
8y , NFPA 14-1970.

§1910.110 Starsge and handling of biq- |
(a) Defnitions applicable to this sec-

tion. As used in this section:
APL-ABME container—A ooa-
tainer constructed in accordance with
the requirements of parsgraph
(b) (a)(m) of this section.

ABME conww—a coahl.nu
eoummod in acco
Quirements of puu'nph bmmu) ol
this section.

(3) Contalner astembly—An assembly
tally of the container

o,
valves, liquid-level gaging devices, safety
rellef devices, and protective housing.
(4) Containers—All vessels, such as
tanki, cylinders, or drums, used for
transportation or storing liquefied pe-

troleum gases.
DOT~Department of
Transportation.

(8) DOT container—A container con-
structed in accordance with the appli-
cable requirements of 49 CFR Chapter 1.

(1) “Liquefled petroleum gases"—
“LPG’ asnd “LP-Gas"—Any material
which is composed predominantly of any
of the following Nydrocarbons, or mix-
tures of them: propane, propylene, bu-
tanes (normal butane or iso-butane).
and butylenes.

() Movable fuel storage tenders or
farm cartsa—Containers not in excess of
1,200 gailons water capacity, equipped
with wheels not to be towed from one
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P

16420

1

!

|
1



and sintiar-¢quipment.
(9) P8I0 —poundt per square inch
sauge. .
(10) P.SI.A.—pounds per aquare inch
abealute

(11) Systems—an assembly of equip-
ment conststing essentially of the con-
tainer or containers, major devices such
a8 vaporizers, safety relief valves, excess
flow valves, regulators, and piping con-
necting such perts.

vaparizer-burner unit, dependent upon
the heat generated by the burner as the
source of heat to vaporize the liquid used
for dehydrstors or
(13)  Ventilation, sdequate—when
for the prevention of fire dur-
tng normal operstion, ventilation shall
be considered adequate when the con-
centration of the gas In & gas-air mixture
doumtumumtolmelower

(16) DOT Bpecifications—regulations
of the

Department of Transportation
in 49 CFR Chapter L
(17) DOT regulations—see § 1910,

110(a) (16).
(18) DOT requirements—see § 1910.
110(a) (18).

(19) DOT cylinders—cylinders meet-
ing the requirements of 49 CPR
Chapter L

(b) Basic rules.—(1) Odorizing gases.

presencs

gas down to concentration in air of not
over one-fifth the lower limit of flam-
mabllity. Odorization, however, is not
required if harmful in the use of further
processing of the liquefied petroleum gus,
or if odorization will serve no useful pur-
post as a warning agent in such use or
further processing.

(1) The odorimtion requirement of
subdivision (i) of this shal
be consldered to be met by the use of 1.0
pounds of ethyl mercaptan, 1.0 pounds
of thiophane or 1.4 pounds of amyl
mercaptan per 10,000 gallons of LP-Gas.
However, this listing of odorants and
quantities shall not exclude the use of
other odorants that meet the odaorization
requirements of subdivison (1) of this
subperagraph.

(2) Approval of equipment and sy3-
tems. () Each system utilizing DOT
containers in sccordance with 49 CFR
Part 178 ahall have its container valves,
connectors, manifold valve assemblies,
and regulators approved,

(44) Each system for domestic or com-
merclal use u containers of 2,000

gallons or less water capacity, other than

FIDHAL

(v) Containers used with systems em-
in paragraph (), (d)(3)dl),
() of this section, shall be

over 2,000 gallons water capacity, each
regulator, container valve, excess flow
valve, gaging device, and relief valve in-
stalled on or at the container, shall have
its correctness as to design, construction,

(3) Regquirements for construction and
original test of containers. (1) Contain-
ers used with systems embodied in para-
graphs (d), (e), (g), and (h) of this sec-
tion, except a4 provided In paragraphs
(@) (3) (di1) and (g)€2) (1) of this section,
shall be designed, constructed, and tested
in accordance with the Rules for Con-
struction of Unfired Pressure Vessels,
section VIN, Division 1, American So-
ciety of Mechanical Engineers (ASME)
Boiler and Pressure Vessel Code, 1968
edition.

(i) Containers constructed according
to the 1949 and earller editions of the
ASME Code do not have to comply with
paragraphs -2 through U-10 and U-19
thereof. Containers constructed accord-
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ppendix to
phs W-601 to W-806
inclusive in the 1943 and earlier editions
do not apply, -

level indicators or which are filled by
weighing. Markings shall be increments
of not more than 2¢* .
may be located on the
device

manner as
remain visible after the oontainer
installed.

(1ii) When LP-Gas and o
other gases are stored or used
area, the containers shall
{dentify their content. Marking

5§

shall be located outside of buildings, ex- ~
cept under one or more of the following:

(a) In buildings used exclusively for
container charging, vaporization pres-
sure reduction, gas mixing, gas manufac-
turing, or distribution.

(b) When portable use is necessary
and in accordance with paragraph (¢) (5)
of this section. ’

29, 1971
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of water capacity exceeding
be located closer than 10 feet to such
gas manufacturing and distributing
buwldings.

v1) Readily ignitible material such
as weeds and long dry grass shall be
removed within 10 feet of any container.

(vi) The minimum separation be-
tween liquefied petroleum gas containers
and flammable liquid tanks shall be 20
feet. and the minimum separstion be-
tween & container and the centerline of
the dike shall be 10 feet. The foregoing
provision shall not apply when LP-Gas
containers of 138 gallons or less capeacity
are installed adjacent to Class IIT flam-

FIORRAL

—

mable liquid tanks of 278 gallons or less

capacity. C
(vill) Suitable means shall be taken to
flammable

liquefied petro-
leum gas containers, such as by diking,
diversion curbs, or 3
(ix) When dikes are used with flam-
mable liquid tanks, no liquefied petro-
leum gas oontalners shall be located
within the diked aresa.
(7) Container valves and container
accessories, (1) Valves, fittings,

at least 250 palig. and shall be
terial and design suitable for ILP-Gas
service. Cast iron shall not be used for

passed by a No. 54 drill sise opening,
g"lned not be equipped with excess fiow
ves.

(v) Openings from oontainer or
attached

directly on

side where the line enters tlie container;
in the latter case, installation shall be
made in such manner that any undue

tion of pressures.

(vill) Contalners of more than 30 gal-
lons water capacity and less than 2,000
gallons water capacity, filled on & vol-
umetric besis, and manufactured after
December 1, 1963, shall be equipped for
fllling into the vapor space.

(8) Piping-—including pipe, tubing,
and fittings. (1) Pipe, except as provided
in parsgraphs (e)(8)(}) and () QD
(i), of this section shall be wrought
iron or steel (black or galvanized), brass,
copper, or aluminum alloy. Aluminum
alloy pipe shall be at least Schedule 40 in

REGISTER, VOL 34, NO. 105—SATURDAY, MAY

accordance with the specifications for
Aluminum Alloy Pipe, Amsrican Na-
tional Standards Institute (ANSI) H38.-
1-1969 (ABT, B341-69), except that the
use of alloy 5458 is prohibited and shall
be suitably marked at each end of each
length indicating complisnce with
American National Standard Institute
8pecifications. Aluminum Alloy pipe
shall be protected against external cor-
rosion when it is in contact with dis-
similar metals other than galvanized
steel, or its location is subject to re-
peated wetting by such lquids a3 water
(except rain water), detergents, sewage,
or leaking from other piping, or it
passes flooring, plaster, ma-

(@) Vapor piping with operating pres-
sures not exceeding 125 pasig. shall he
suitable for a working pressure of at lesst
125 pa..g. Pipe shall be at least S8chedule
40 ABTM A-53-89, Grade P Electric Re-
sistance Welded and Flaah
Welded Pipe or equal. -

(b) Vapor piping with gpetating pres-
sures over 126 paig. and ‘all Hquid pip-

copper, brass, steel, or aluminum alloy.
Copper tubing shall be of type K or L or
equivalent as covered in the Specifica-
tion for S8eamleas Copper Water Tube,
ANSI H323.1-1970 (ASTM B3s-88)
Aluminum alloy tubing shall be of Type
A or B or equivalent as covered

ing compliance with ASTM
tions. The minimum nominal wal
thickness of copper tubing and aluminury
alloy tubing shall be as specified in Tabl(
H-24 and Tsble H-15.

Taste H-X—WaLr THICENES or CorrRe TUBING |

Nots: The standard sise by which atah desiguate

i# }¢inch smaller than its nominal oa! diametar.
Standard N wall thickn
site 0.D, (lnches)
{inches) (inches)
Type K - Type L
0.378 0038 6030
1 0. 500 0.040 0.035
0. 625 0. 049 0. 0%}
0. 780 0.000 0 042
L4 0.878 0. 085 0 045
1 1128 0.088 0 050
1 1375 0. 088 0 088
?ﬁ 1825 0.072 0 060
2128 0. 083 0.070
' Based on dsts In Specificatiog for Seamless Coppe
Water Tube, ANSI Eil-lm (ASTM B-83-80).
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Purposs Applications, ABTM B310-68

Aluminum alloy tubing shall be pro-
tected against external corrosion when
it s in oontact with dissimilar metals
other than galvanised steel, or its loca-
tion 18 subject to repeated wetling by
liquids such as water (except ralnwater),
detergents, sewage, or leakage tmmothnr
piping, of it passes through flooring,
plaster, masonry, or insulation. Galva-
nised sheet steel or pipe, nlvunzed in-

ameter for aluminum alloy tubing shall
be three-fourths inch and shall not be
used for pressures exceeding 20 psig.
Aluminum alloy tubing shall not be in-
stalled within 8 inches of the ground.

(1) In systems where the gas In
liquid form without pressure reduction
enters the bullding, only heavy walled
seamless brass or copper tubing with an
internal diameter not greater than three
thirty-seconds inch, and s wall thick-
ness of not leas than three sixty-fourths
inch shall be used. This requirement
shall not apply to research and experi-
mental laboratories, buildings, or sepa-
rate fire divisions of buildings used ex-
clusively for housing internal combus-
tion engines, and to commercial gas
plants or bulk stations where containers
are charged, nor to industrial vaporizer
buildings, nor to buildings, structures, or
equipment under construction or under-
going major renovation.

(lv) Pipe joints be screwed,

may
fianged, welded, soidered, or brazed with *

s material having a melting point ex-
ceeding 1,000° P. Joints on seamless cop-
per, brass, steel, or aluminum alioy gas
tubing shall be made by means of ap-
proved gas tubing fittings, or soldered or
brazed with a material having a melting
point exceeding 1,000° I,

(v) For operating pressures of 138
psig. or less, fittings shall be designed
for a pressure of at least 138 palg. For
opersting pressures above 138 psig., fit-
tings shall be designed for a minimum
of 350 palg.

(vi) The use of threaded cast iron
pipe fittings such as ells, tees, crosses,
couplings, and unions is prohibited.
Aluminum alloy fittings shall be used
with aluminum alloy pipe and tubing.
Insulasted fittings shal be used where
aluminum alloy pipe or tubing connects
with a dissimilar metal.

(vil) Strainers, reguhtorl. meters,
compressors, pumps, etc., are not to be
considered as pipe ntuna. This does not
prohibit the use of malleable, nodular,
or higher strength gray iron for such
equipment.

RULES AND REGULATIONS
(vith) Al materials such as valve ssa s,
shall

packing, gaskews, diaphragms, eto.,
be of such quality as to be munt L]
the action of liquified petroleum gas
under the service conditions to which
they are subjected.

(ix) Al piping, tubing, or hose shall
be tested after assembly and proved free
from leaks at not Jess than normal oper-
ating pressures. After installation, pip-
ing and tubing of all domestic and com-.
mercial shall be tested and
proved free of leaks using & manometer
or equivalent device that will {ndicate a
drop {n preasure. Test shall not be made
with a flame.

(x) Provision shall be made to com-
pensate for expansion, coptraction, jar-
ring, and vibration, and for settling. This
may be accomplished by flexible
connections.

(x1) Piping outside buildings may be
buried, above ground, or both, but shall
be well supported and protected against
physical damage. Where soil conditions
warrant, all piping shall be protected
against corrosion. Where condensation
may occur, the piping shall be pitched
back to the container, or suitable means
shall be provided for revaporization of
the condensate.

9) Hose specifications. (1) Hose shall
be fabricated of materials that are resist-
ant to the action of LP-Gas in the liquid
and vapor phases. If wire braid is used
for reinforcing the hose, it shall be of
corrosion-resistant material such as
stainless steel.

(i) Hose subject to container pres-
sure shall be marked “LP-Qas” or “LPG"”
at not greater than 10-foot intervals.

(iil) Hose subject to container pres-
sure shall be designed for a bursting
pressure of not less than 1,250 psig.

(iv) Hose subject to container pres-
sure shall have its correctness as to de-
sign construction and performance
determined by being listed (see § 1810.110
(s,

(v) Hose connections subject to con-
tainer pressure shall be capable of with-
standing, without leakage, s test pres-
sure of not less than 500 psig.

(vl) Hose and hose connections on the
low-pressure side of the regulator or
reducing valve shall be designed for a
bursting pressure of not less than 128
pajg or five times the set pressure of
the relief devices protecting that portion
of the system, whichever is higher.

(vii) Hose may be used on the low-
pressure side of regulators to connect to
other than d tic and cial
gas appliances under the following
conditions:

(@) The appliances connected with
hose shall be portable and need a flexi-
ble connection.

(b) For use inside buildings the hose
shall be of

concealed f.
view or used in a concealed location. Por

precautions shall be taken to prevent
operation of the wrong valve.

(e) Hose used for connecting to wall
outlets shall be protected from physical
damage

10 :Salm devices. (1) Every con-
cept

cept vaporizers de
scribed in subperagraph (11) (1) (¢) of
this paragraph and paragraph (d) (4) (v)
(a) of this section) whether heated
artificial

subparsgraph in the case of vaporizers. -
(i) Minimum required rate of dis-
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When the surfecs
the nameplste or
(1) Cyl

cal heads:
Area =Overall length xXoutside diameterx

one of the following formulas:

Surue- area =total
legible, the area can

t.hoo‘o_ conatructed

(v) Safety reltef devices used wi
systems employing containers

than

a

(2) Cylindrical contalner with other than

hemispherical heads:
X outside diameter x3.1416,

3.1410.

Area = [Overall Jongth 403
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lation device in the system.
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paragraph) permitied start to discharge

mum
Fiow Rate-CPM Alr=Required flow capecity presasure setting of the device.
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(3) Spherical contalner:

accuracy for the sole purpose of dxing reliet g in excess of 120 percent of the maxi-
Area =Outside diamster squared X 3.1416.

valves.
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“(xtif) The discharge from any safety
relief device or
betisath any building, except rellef de-

/) tt.hh'gunmab. i (llil
(a)=(1) o OF DAragrap!
(c)x(‘i)(l) or (8) dt&bm

cated not leas than five (8) feet in any
direction from air into sealed

(u) Vaporizer and

t fired vaporizers utilizing steam,

w-ter or other heating medium shall be
constructed and installed as follows:

(@) Vaporisers shall be constructed in
socordance with the muueme&t‘l. of sub-
paragraph (3) (H=(yd) of para-
graph and shall be permanently marked
a8 follows:

(1) With the code marking signif{ying
the specifications to which the vaporizer
1s conatructed.

(2) With the t).!owsble working pres-
sure and temperature for which the
vaporizer 1s designed.

(3) With the sum of the outside sur-
face ares and the inside heat exchange
surface ares expressed in square feet.

(4) With the name or symbol of the
manufacturer.

(d) Vaporizers having an inside diam-
eter of 6 inches or less exempted by the
ASME Unfired Pressure Veasel Code, Sec-
tion VIII of the ASME Boller and Pres-
sure Vessel Code—1968 shall have a de-
sign pressure not less than 250 pai.g. and
need not be permanently marked.

(¢) Heating or cooling colls shall not
be installed inside a storage container.

(d) Vaporizers may be installed in

‘buildings, rooms, sheds, or lean-tos used

exclusively for gas manufacturing or dis-
tribution, or in other structures of light,
noncombustible construction or equiva-
lent, well ventilated near the floor line
and roof.

When vaporizing and/or mixing
equipment is located in a structure or
building not used exclusively for gas
manufacturing or distribution, either
sattached to or within such a bullding,
such structure or room shall be separated
from the remainder of the building by a
wall designed to withsiand a static pres-
sure of at least 100 pounds per square
foot. This wall shall have no openings
or pipe or conduit passing through ft.
Such structure or room shall be provided
with adequate ventilation and shall have
& roof or at least one exterior wall of
Ughtweight construction.

(e) Vaporizers shall have, at or near
the discharge, a safety relief valve pro-
viding an effective rate of discharge in
accordance with subparagraph (10D
of this paragraph, except as provided in
paragraph (d) (4) (v) (a), of this section.

(/) The heating medium lines into
and leaving the vaporizer shall be pro~
vided with suitable means for prevent-
ing the flow of gas into the heat systems
1n the event of tube rupture in the vapor-
izer. Vaporizers shall be provided with
suitable automatic means to prevent
liquid passing through the vaporizers to
the gas discharging pipe,

(9) The devise that aupplies
DEpessATY for producing steam, hot
water, or other may be

dult pessing through {t. This require-
ment does not apply to the domestic
water heaters which may supply heat
for a vaporizer in a domestic system.

(A) Gas-fired heating systems supply-
ing heat exclusively for vaporization
purposes shall be equipped with auto-
matic safety devices to shut off the flow
of gas to main burners, if the pilot light
should fail.

({) Vaporizers may be an integral part
of a fuel storage container directly con-
nected to the liquid section or gas sec-
tion or both.

() Vaporizers shall not be equipped
with fusible plugs.

(k) Vaporiser houses shall not have
unprotected drains to sewers or sump
pits.
(11) Atmospheric vaporizers employ-
ing heat from the ground or surrounding
air shall be installed as follows:

(@) Buried underground, or

(1) Located inside the building close
to s point at which pipe enters the build-
ing provided the capacity of the umit
does not exceed I quart.

(¢) Vaporizers of less than 1 quart
capacity heated by the ground or sur-
rounding air, need not be equipped with
safety relief valves provided that ade-
quate tests demonstrate that the sasem-
bly is safe without safety relief valves.

(i11) Direct gas-fired vaporizers shall
be constricted, marked, and installed
as follows:

(@) () In accordance with the re-
quirements of the American Boclety of
Mechanical Engineers Boiler and Pres-
sure Vessel Code—1968 that are appli-
cable to the maximum working condi-
tions for which the vaporizer s

esigned.

[

(2) With the name of the manufac-
turer; rated BTU input to the burner;
the ares of the heat exchange surface
in square feet: the outside surface of
the vaporizer in square feet; and the
maximum vaporizing capacity in gallons
per hour.

(b) (1) Vaporizérs may be connected
to the liquid section or the gas section
of the storage container, or both; but
in any case there shall be at the con-
tainer & manually operated valve in each
connection to permit completely shutting
off when desired, of all flow of gas or
liquid from container to vaporizer.

(2) Vaporizers with capacity not ex-
ceeding 35 gallons per hour shall be
located at least 5 feet from container
shutoff valves. Vaporizers having ca-
pacity of more than 35 galions but not
exceeding 100 gallons per hour shall be

007
located at least 10 feet from the con-

& capacity greater then 108 gallons per
mmumwnwumm

container shutoff valves.
(¢) Vaporizsers may be inatalled ta
buildings, B or

noncombustible construction, well ven-
tiated near the fioorline and the high-
est point of the roof. When vaporizer
and/or mixing equipment is located in &
structure or room attached to or within
& building, such structure or room shall

& static pressure of at least 100 pounds
per aquare foot. This wall shall have no
openings or pipes or conduit pessing
through it. Such structure or room shail
be provided with adequate ventilation,
and shall have a roof or at least one ex-
terior wall of luhtvdtht construction’
in accordance with DOT specificationa.

(d) Vaporisers shall have at or near
the . & safety relief valve pro-
viding an effective rate of discharge jn
sccordance with subparsgraph (10) (ili)
of this paragraph. The relief valve shall
be 30 located as not to be subjected to

be
(h) Pressure and presaure
reducing equipment if located within 10
feet of a direct vaporiser shall be

tition or pertitions.

(§) Except as provided in (¢) of this
subdivision, the following minimum dis-
tances shall be maintained between di-
rect fired vaporizers and the nearest im-
portant builling or group of buildings or
line of adjoining property which may
be built upon:

‘Ten feat for vaporisers having & capacity of
18 gallons per ‘hour or less vaporizing

capacity.
Twenty-five feet for vaporizers having s
upoﬂnnq oapacity of 16 to 100 galions per

Pu‘ty fest for vaporizers having & vaporiz-
ing capsacity exceeding 100 ‘mom per bour.

(1) Direct flred vaporizers shall not
raise the product pressure above the de-
sign pressure of the vaporizer equipment
nor shall they raise the product pres-
sure within the storage container above
the pressure shown in the second column
of Table 30-H.

(k) Vaporizers shall not be provided
with fusible plugs.

FEDERAL REGISTER, VOL 36, NO. 105—SATURDAY, MAY 29, 1971
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and pressure

equipment if located within 10

a direct fired tank heater shall

be mparsted from the open fiame by &

substantially airtight noncombustible

() The following minimum distances
shall be maintained betwesn a8

tank hesated by 8 direct fired tank heater

t building or

storage container over 75 percent of the
pressure set out in the second column of
Table H-30.

(v) The vaporizer section of vaporizer-
burners used for dehydrators or dry
shall be located outside of bulldings; they
shall be constructed and installed ss
follows:

(@) Vaporizer-burners shall have a
minimum design pressure of 250 paig.
with s factor of safety of five,

(3) Manually opersted positive shut-
off valyes shall be located st the con-

tainers to shut off all flow to the -

vaporizer-burners.

(¢) Minimum distances between stor-
age containers and vaporizer-burners
shall be as follows:

Minimum
distances
(399h)

Water capacity per
container (gallons)

(d) The vaporizer section of vaporizer-
burners shall be protected by a hydro-
static relief valve. The relief valve shall
be located 30 as not to be subjected to

|
i
|

EE
8
H

bo used at temperatures if de-
signed to withstand such

(A) Pressure
equipment when

(1) The vaporizer v -
burners shall not be provided with fusi-
ble plugs.

(§) Vaporizer coils or jackets Ihl-ll be
mde‘g ferrous metal oc high tempera-

0ys.
(k) Equipment utilizing vaporizer-
burners shall be equipped with auto-
matic shutoff devices upstream and

downstresmn of the
connected 50 as to operate in the event
of excessive temperature, flams faflure,
and, if applicable, insufficient atrflow.
(13) Filling densities. (1) The “flling
density” is defined as the percent ratio
of the weight of the gas in & container to
the weight of water the container will
hold at 60° F. All containers shall be
filled according to the fllling densities
shown in Table B-27.

Tanrz H-77-Maxocou Pauorrsv Juineg DEsary

g

are cor _ «cted in accords
with this sectior. B
(d) Buildings, structures, or equip~

<I) Liquid piping inside the buflding
Mem!mwthemmmenuotm‘:-d

size. Copper tubing with an outside di-
ameter of three-fourths inch or leas may
be used provided ft conforms to Type K
of Specificati or Seamless Water

Aboveground sontatoery Under-
BSpecifis - ground
31”' 0w 120 UA mmﬁga 000~
ase C) hlrﬂ..l,l- 4,800 all o
tors) totl total  pacities
water oap. water op.
Percent Perormt Percent
0 %e-0 41 “ 45
N ] 42 45 %
811- .89 9 44 47
.- ar “ 47 44
a8 . < 44 “®
- -4 49 50
8- .83 “ 50 [
<~ .0 “ sl 52
.31~ .58 « ] -}
N ] 0 5 ]
<877~ . 0 (3] 5 ®
585 .5 5 88 [
. 403~ . 000 ] L] L

) !:xcop':l;s provided in subdivision

{
Tube, ANSI H23.1-1970 (ABTM B88-49)
(ses Table H-24). All such piping ahall

surfaces 30 a8 to provide adequate pro-
tection from breakage and so located as
to subject the liquid line to lowest
ambient temperatures.

(2) A shutoff valve shall be installed
in each intermediate branch line where it
takes off the main line and ahall be
readily acceasible, A shutoff valve shall
also be placed at the appliance end of
the interniediate branch line., Such
shutoff valve shall be upstream of any
flexible connector used with the
sppliance.

(3) Suitable excess flow valyes shall be
installed in the container outlet line
supplying liquid LP-Gas to the bulld-
ing. A suitable excess flow valve shall be
installed immediately downstream of
each shutoff valve, Suitable excess flow
valves shall be installed where piping size

e

is reduced and shall be sized for the re-
duced size piping.

temperatures in excess of 140° P. The
start-to-discharge pressure setting shall

FEDERAL REGISTER, YOL. 34, NO. 105—SATURDAY, MAY 29, 1971
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(4) Hydrostatic relief valves shall be
installed tn eccordance with subpers-

graph (8) (i) or (9) of this pi

(7) Release of fuel when any section of
piping or appliances is disconnected shall
be minimized by either of the following

methods:

() Ustng an approved automatic
quick-closing coupling (s type closing in
both directions when coupled in the fuel
line); aor

(#) Closing the valve nearest to the
appliance and allowing the appliance to
operate until the fuel in the line is
[

(i) Portable containers shall not
be taken into buildings except as pro-
vided in subparagraph (8) () of this

(14) Transfer of liquids. The employer
shall assure that (1) at least one atlend-
ant shall remain close to the tranafer
connection from the time the connec-
tions are first made until they are finally

during the transfer of the
product.

(1) Containers shall be filled or used
only upon suthorization of the owner.

(ifi) Containers manufactured in ac-
cordance with specifications of 49 CFR
Part 178 and authorized by 49 CPR
Chapter 1 as a “single trip” or “noare-
fillable container” shall not be refilled or
reused in LP-Gas service.

(iv) Gas or liquid shall not be vented
to the atmosphere to assist in transfer-
ring contents of one container to another,
except as provided in paragraph (e) (8)
(v) of this section and except that thia
shall not preclude the use of listed pump
utilizing LP-Gas in the vapor phase as &
source of energy and venting such gas to
the atmosphere at & rate not to ueoed
that from a No. 31 drill size

feet from the nearest important buillding.
(v) Flling of fusl contalners for in-

dustrial trucks or motor vehicles !rom

industrial bulk storags containers shall

be performed not less than 10 feet from

* the nearest important mssonry-walled

building or not less than 25 feet from the
nearest important building or other con-
struction and, {n any event, not less than
25 feet from any building opening.

(vl) Filing of portable containers,
containers mounted on skids, fuel con-
tainers on farm tractars, or similar appli-
cations, from storage containers used in
domestic or commercial service, shall be
performed not less than 30 feet from the
nearest important bullding,

(vil) The filling connection and the
vent from the liquid level gages In con-
tainers, filled at point of installation,
shall not be leas than 10 feet {in any di-

No. 108—Pt. O—14
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WA AND REGULATIONS
rection frem alr epemings o sealed
combustion

gaged and charged only in the open air
ourn:n bulldings especially provided for

purpose.
(1x) The maximum vapor pressure of
the product at 100° F. which may be

DOT requirements.)

(x) Marketers and users shall exercise
precaution to assure that only those
gases for which the system 1is designed,
examined, and lsted, are employed in ita
operation, particularly with regard to

pressures,

(xd) Pumps or compressors ahall be
designed for use with LP-Gas. When
compreasors are used they shall normally
take suction from the vapor space of the
container being filled and discharge to
the vapor space of the container being

emptied.
(xil) P syst. when ipped
with & pouuve dupuoemen , shall

include a recirculating device vhlch shall
limit the differential pressure on the
pump-under normal opersting conditions
to the maximum differential pressure
rating of the pump. The discharge of the
pumping system shall be protected so
that pressure does not exceed 350 psig.
If & recirculation system discharges into
the supply tank and contains a manual
shutoff valve, an adequate secondary
safety recirculation system shall be in-
corporated which shall have no means of
rendering it inoperative. Manual shut-
off valves in recirculation systems shall
be kept open except during an emergency
or when repairs are being made to the
system.
When necessary,

(xiil) unloading
piping or hoses shall be provided with
suitable bleeder valves for relieving pres-
sure before disconnection.

(xvl) Agricultural air moving equip-
mens, including crop dryers, shall be
shut down when supply containers are
being filled unless the air intakes ani
sources of ignition on the equipment are
located 50 feet or more from the con-
tainer

(zv) Agricultural equipment employ-
ing open flames or equipment with inte-
gral containers, such as flame cultiva-
tors, weed burners, and, in sddition,
tractors, shall be shut down during
refueling.

(18) Tank car or transport truck
loading or unloading points and oper-
ations. (1) The track of tank car siding
shall be relatively level.

(i) A "Tank Car Connected” sign, as
covered by DOT rules, shall be installed
at the active end or ends of the siding
while the tank car is connected.

(i) While cars are on sidetrack for
loading or unloading, the wheels at both
ends shall be blocked on the rails,

(iv) The employer shall insure that an
employee is in attendance at all times
while the tank car, cars, or trucks are
being loaded or unlosded.

1569
(v) A backfiow check valve, excess-

storage pl

close to the point where the liquid plp—
ing and hose or swing joint pipe is
connected.

(vl) Except as provided in subdivision
(vil) of this subparagraph, when the
size (diameter) of the loading or unlosd-
ing hoses and/or piping is reduced below
the size of the tank car or transport
truck loading or unloading connections,
the adaptors to which lines are attached
shall be equipped with either a backflow
check valve, a properly sized excess flow
valve, or shutoff valve with means of
remote closing, to protect against uncon-
trolled discharge from the tank car or

transport truck.
(vll) The requirement of subdivision
:'vi) of this subperagraph

with a quick-closing internal valve that
can be )remotely closed.

cated wm: due consideration to the
tolgo) Pronmltytonnrogdlundhich
a
y tramc. 3

it The distance of unlosding or

loading point from adj
(¢) With respect to m in-
:taner'l property.
) Nature of occupancy.
(e) Topography.

() Type of construction of buildings.

(g) Number of tank cars or transport
trucks that may be safely loaded or un-
loaded at one time.

(h) Frequency of loadlnc or unloading.

(ix) Where i the dist of
theunlotd.lnxorloo.dincpodnnhcucou-
form to the distanees in subparsgraph
(8) (1) of this parsgraph.

(18) Instructions. Personnel perform-
ing installation, removal, operation, and
maintenance work shall be properly
trained in such function.

(17) Electrical equipment and other
sources of ignition. (1) Electrical equip-
ment and wiring shall be of a type spec-
ified by and shall be installed in accord-
ance with Subpart 8 of this part, for
ordinary locations except that fixed elec-
trical equipment in classified areas shall
comply with subparagraph (18) of this
paragraph.

(1) Open flames or other sources of
{gnition shall not be permitted in vapor-
izer rooms (exeept those housing direct-
fired vaporizers), pumphouses, con-
tainer charging rooms or other similar
locations. Direct-fired vaporizers shall
not be permitted in pumphouses or con-
tainer charging rooms.

(41) Liquefied petroleum gas storage
containers do not require lightning pro-
tection.

(iv) Since liquefled petroleum gas is
contained in a closed system of piping
and equipment, the system need not be
bonded for prot sgainst static
electrically conductive or electrically
electricity.
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~ Tasts H-B
Equiprent shall
Pat Location Extent of classified ares ! . g.m"mmh
trical Code, Class
1, Groap D ?
A mmowc them Within 15 feet tn all dsmdon« from coanections, exept Divieon 2.
] D aytinders. connections otherwise sovered in Tabie H-3. B °
) 3 Tank vehicls and tank ear wmnnu«nnnn douhvmmccdounm- Division 1.
losding sad unlosding. t larly made or discounscted for product transfer.
quguhut bul'lthln ummmmmm Divislon 2.
m w made
od and within the ¢ J 4 'olnm.l
twaeen the boﬂwn) tal eqquator of the sphere sad M
o Gage veut Within 5 leet in all directions frorm point 1
{ ao-nln‘s point of discharge. Divison
! ° Bayoud § fest hut within 1S feet in all dirctions troms Divislon 2
D B valve discharge other  WHRIn direct path of dicharge. Divison 1. Note—
M on D! r‘l‘ e e Fized edlectzical
m:\m

Within 8 (eet in all directions [rom poln of diacharge. Divisloo L
Beyond § leet but within 15 feet in sll directions o Division 2.
point of dhclnm except within the direct psth of

B Pumps, COMPramors, Al .. ... iiiiiiiiiiiiiiaiieiiistieeaes
ﬂv‘mﬁuu othar
lndoorl withoat ventilatien. .. Entire room and any sdjscent r0om not separated by s Diviston 1.

P.IIUM
Within 18 euoltlnumhr!d-dlnﬂnurﬁxnnw Difvidon 2
roof that is not vaportight or wi 18 feat of any

terior 3
!ndowlnmhwqmu l:d.n m‘ sad say adjscent room not spsrsted by s Divielon 2.
veg
Oqtdoors in 0pen alr st or Within ummmmmmmuqmmtuu Division 2.
sbovegrade. withio the cylindrical votumae betw ?WN
mator of the sphere and grade. See H-1.

) 4 Service 8tation Dispendng Enf spece within d.ltt::.r soclosure, and 18 tnehes Diviston 1.
Coite honwnhn&“ szterior up 1o an sleve-
tion 4 ft. ry dkptm bese. Rutire pit oc open
. Up to 18 inches abo within 20 ft. horisontally Division 2.
gun u;y odr of .
Eﬁ:z or pits within this area. see Part F of this
a Pits or trenches contalning e ...
toeoud hn.uh LP-Om
W(.iqhout mcahnled wventlle- Entire pitortreocd.........o.annnn- Oacmnnanvenaaan Division 1.
Eotire room and any adjacent room not separsted by ¢ Dtvision 2.
g
Within 13 feet in all directions from pit or trench whea Division 2
located ogtdoors.
Bath :&eq.g:_u mechanioa) Bottrepltor trench.........oooiiiiiii i Ditvisioa 2
e
“ Eotire mm snd any odjscant room 0ot separsted by Division 2.
Y
nﬁtl‘ Jeet 10 all directions from pit or trench when Division 2
located cutdoors.
}: 4 Specisl bulldings or rootas b T S P S Division 2
mtonp of portable con-
acz.
1 Pipelined and connsotions ~  Within 8 R. in all directions from polat of dischargs-.... Divisioo 1.
con!
hm vebts or
BQJoud s l;.hhm polat of discharge, same s Part £
C 8
! onulnc"h'w wentllation. BOLire POOM. .. .0oencecnucanmiaacccroaaerarcncrsnsesan Diviston 1.
[ndoors with adequate ven- Within l hnt n all directicns from connections regu- Division 1.
tilatioh ¢ 1y made of dbeonmcud for product transter.
Beyoo d 8 fent nnd DL POOM . v eeeeacaaeanacsenaan Divislon 2.
Outdoors in opea str. . ... 'nhlnbhamulmuou ennmcuonsmub Diviglon L

1y made or disconnac arwod transter.
Buondlhﬂbut'lth.lnlbbﬂhsﬂdwunm. Divisioo 2
polat whars conn ym d.b

tween the horuonul 3thuphon and lﬂﬂt .
(See Figure H-1;

1The: usmed area shall oot mud beyond an unplerced wall, roof, or solid vaportight partition.

" Spe Subpart 8 of this M
: um“eomldcnzb shail be given to possible varistions to the spotting of
rank mnhmd%‘:snbld- A& the unloeding points and the lﬂ.ﬂ‘i&hﬂ variations of sctual spotting poiot mey

llave oo the Doln
+ Ventlstion, either natars! or mechanical, is d whea the of the gm b & ;s
aif mitture doas Got exceed 28 mnl of tbe lower nunmbh limit under normal opecsting eondl tioos.

BUERE WAVING RADRG
OF 19 FR-PIVISION ]

HORiZONMTAL
CouATOR OF
3PuEAL

POINT OF COMNECTION
oa souRcK orF
CECE38:vE ATLCANE
cmant OF LIQUIP O/ Ca3
vEveL

evLINDRICAL YOLUME
Oivision 2 (INCLUDLS
$OTTOU mALT OF (ST
AADIus SPREAL)

Pigure K-l

(18) Fized electrical equipment in
classified areas. Fixed electrical equip-
ment and wiring i{nstalled within classi-
fled areas specified In Table H-28 shall
comply with Table H-28 and shall be
inatalled in accordance with Subpart S
of this part. This provision does not
apply to fixed electrical equipment at
residential or commercial installations of
LP-Cas systems or to systems covered by
paragraph (e) or (g) of this section.

(18) Liquid-level gaging device. (1)
Each container manufactured after De-
cember 31, 1945, and filled on s volu-
metric basis shall be equipped with s
fixed liquid-level gage to ‘indicate the
maximum permitted filling level as pro-
vided in subdivision (v) of this subpars-
graph. Each container manufactured
after December 31, 1969, shall have per-
manently attached to the container ad-
jacent to the fixed level gage & marking
showing the percentage full that will be
shown by that gage. When a variable
liquid-level gage 15 also provided, the
fixed liquid-level gage will also serveas &
means for checking the variable gage.
These gages shall be used in charging
containers as required in subparsgraph
(12) of this paragraph.

(1) All variable gaging devices shall
be arranged so that the maximum liquid
level for butane, for a 50-50 mixture of
butane and propane, and for propane,
to which the container may be charged
is readily determinable. The markings
indicating the various liquid levels from
empty to full shall be on the system
nameplate or gaging device or part may
be on the system nameplate and part
on the gaging device. Dials of magnetic
or rotary gages shall show whether they
are for cylincrical or spherical containers
and whether for aboveground or under-
ground service. The dials of gages In-
tended for use only on aboveground
containers of over 1,200 gallons water
capacity shall be so marked.

(1i1) Gaging devices that require
bleeding of the product to the atmos-
phere, such as the rotary tube, fixed
tube, and slip tube, shall be designed so
that the bleed valve maximum opening
iz not larger than s No. 34 drill size,
unless provided with excess flow valve.

(1v) QGaging devices shall have a de-

. slgn working pressure of at least 250

psig.

(v) Length of tube or position of fixed
liquid-level gage shall be designed to In-
dicate the maximum level to which the
container may be filled for the product
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o)

maximum permitted volume as deter-

Watar capacity (gals.) of tal

Specific gravity of LP-Gas*® X volume correction factort x 100
*Massured at 80° F.
**Prom subparsgraph (13) of this paragraph “Pilling
1Por adoveground comtainers the liquid tempersture ia assumed to be 40° P. and for
underground contsiners th¢ liquid tempersture is assumed % de §0° F. To correct the
liquid volumes st these temperatures to 80° P. the following factors shall be used.
the

M volume of LP-Oss

Denaities.”

[¢))] Pcl:rmul:‘tl?ar dn.&mulgx‘ maxi- determining the length of
mum volume ue! petroleum gas reased f total wa
grwhlchnnxedlennho!dibmbelhﬂl o e ol

set:

TasLs H-2-VoLuus Conaxcnox Facrons

Specifie grevity  Aboveground Undarground

ing the length b/ a Azed dip
.m Lom Loir tube 13 determined by multipiying the
B Lom Lot maximum volume of liquefled
-5 1= o gas obtalned by the formuls tn (b) of
= tﬂ tgg this subdivision by the pounds of Bque-
L5 Lod Loit fied petroleum gas in & gallon at 40° P,
R i Lo for aboveground and a¢ 50° P. for un-

derground containers. For example,
(¢) The maximum volume of LP-Gas $¥pical pounds per galion are specified
which can be placed in & container when below:

Example: Assume s 100-gallon total water capecity tank for aboveground storsge of
propane having a specific gravity of 0.510 of 80° PP,
100 (gals.) X 43 (fliing density from subparsgraph (13) of this paragraph) 4300
“s2.6

0.510 X 1.031 (correction factor from Table B-29) X100
4200 :

—=T9 8 gallons prop: , the xi t p to be placed 1o & 100-gallon
820 total watar capacity aboveground container equipped with s fixed dip tube.
Maximum volume of LP-Gas (from formulas in subdivizion
(b) of this sudbdivision) X 100

=Ms.

percent of LP-Cas
‘Total water content of container in galions

vertical fllling and with “H" followed by

Abovapund, Undewr@™.  the proper distance for horizontal filling.

por gallon per gallon Por DOT containers the stamping shall

be placed both on the exterior of the

Propans..cococcraeacan (%] 4N gage and on the container. On above-
N Butds.oooooeneneen o % ground or cargo containers where the

(vi) Fixed liquid-level gages used on
contalners other than DOT containers
shall be stamped on the exterior of the
gage with the letters “DT* followed by
the vertical distance (expressed in inches
and carried out to one decimal place)
from the top of contalner to the end
of the dip tube or to the centerline of
the gage when it is located at the maxi-
mum permitted filling level. For portable
containers that may be filled {n the hori-
zontal and/or vertical position the let-
ters “DT shall be followed by “V* with
the vertical distance from the top of the
container to the end of the dip tube for

g
5
b
]
g
g
E

are prohibited on tank trucks, and on

FEDIRAL REGISTER, VOL 14, NO. 105-—SATURDAY, MAY

used.

(1) Except as provided in subdivision
(1) of this subparsgraph each container
shall be marked with its water capecity
in pounds or other identified unit of
weight.

(1) If & container is filled and main-
tained only by ths owner or his repre-
sentative and if the water capacity of
esch container is identified by a code,

29, 17N
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weight ;
attached fitiings but Dot

()] Dacrlpﬁouolcm Am
shell include the oontainer

connectors, manifold valve
regulators, and relief valves.
(4) Containers and regulating equip-
ment installed outside of dufldings or
structures. (1) Containers shall not ba
turied below ground. However, this shall

the outaide alr from its Jowest level, with
the outlet at least 3 feet away from any
bullding opening which is below the level
of such outlet.

valve outlets. In either case, an excess
flow valve shall be installed in such a
manner that any undue
the excess flow valve will cause
breaksage between the container and the
excess flow valve. The installstion of
excess flow valves shall take into account
the type of valve protection provided.

able for use with LP-Ges. Manifolds and

FIDERAL REGISTER,

ac~
with parsgraph (b) (8) (ilt) of

cordance
. this section and subparsgraph (2) of this

paragraph.

(/) Pipe or tubing shall conform to
paragraph (b) (8) of this section exoept
&nt sluminum pipe or tubing shall no¢

(@) (D Hoss shall be designed for &
working pressure of at least 250 palg,
Hose and hose connections zhall have

oconstruc-

having
s maximum water capacity of 3%
pounds. Container valves, connectors,
regulators, manifolds, piping, and tub-
ing shall not be used as structural sup-
ports for heaters.
) Containers, regulating equipment,
manifolds, pipe, tubing, and hose shall
minimise

damage, or tampering by unsuthorized
persons.

) Be.bproducuu equipment shall be
located and used so as to minimize the
possibility of ignition of combustibles.

(k) Containers having a water capac-
ity greater than 2}% pounds (nominal 1
pound LP-Gas capscity) connected for
use, shall stand on s firm and substan-
tially level surface and, when necessary,
shall be secured in an upright position.

() Containers, including the valve
protective devices, shall be inatalled so0
a3 to minimize the probability of im-

pingement of diacharge of safety relief
devices upon containers.

(1) Containers. having & maximum
water capacity of 2% pounds (nominal 1
pound LP-Gas capacity) are permitted
o be used inside of bulldings as part of
approved self-contained hand torch ss-

ings for public exhlbmon or demonstra-~
tion purposes, including use for class-
room demonstrations.

(lv) (a8) When buildings frequented

(3) Containers having a water capac-

ity greater than 2% pounds (nominal 1

pound LP-Gas capacity) shall not be
left unsttended in such buildings,

(b) When bulldings trequented by the
are public

(v) Coutainers '‘are permitted to be
used In buildings or structures under
construction or undergoing major renoc-
vation when such buildings or structures
W occupled by the public, as

1

(@) The maximum water capecity of
individual containers shail be 243 pounds
(nominal 100 pounds LP-Oas capecity).

(b) For temporary heating such as
curing concrete, drying pisster and sim-
llar applications, beaters (other than
integral heater-container units) shall be
located at least 6 feet from any LP-Cas
container. This shall not prohibit the use
of heaters specifically designed for at-
tachment to the container or to a sup-
porting standard, provided they are

designed and installed so as to prevent
dh-ect or radiant heat application from
the heater onto the container, Blower
and radiant type heaters shall not be
directed toward any LP-Gas container
within 20 feet.

(¢) I{ two or more heater-container
units, of either the integral or noninte-
gral type, sre located in an unpartitioned
ares on the same floor, the container or
containers of each unit shall be separated
from the container or containers of any
other unit by at least 20 feet.

(d) When heaters are connected to
containers for usé in an unpartitioned
ares on the same floor, the total water
capacity of containers manifolded to-
gether for connection to & heater or
hesters shall not be greater than 735
pounds (nominal 300 pounds LP-Gas

VOL 36, NO. 105~-SATURDAY, MAY 29, 1971
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capacity). Such manifolds shall be sepa-
rated by at least 20 feet.

e) fioors on which hesaters are not
conhectad for use, containers are per-
mitted to be manifolded together for
connection to & heater ocr heaters on an-
other floor, Provided:

(1) The total water capacity of con-
talners connected to any one manifold
is not greater than 2,450 pounds (nomi-
nal 1,000 pounds LP-Gas capacity) and;

(2) Where more than one manifold
having a total water capecity greater
than 735 pounds (nominal 300 pounds
LP-Gas capacity) are located in the
same unpartitioned ares, they shall be
separated by at least 50 feet.

(f) Storage of containers awaiting use
shall be in sccordance with paragraph
() of this section.

(vl) Containers are permitted to be
used in industrial occupancies for proc-
essing, research, or experimental pur-
poees as follows:

(@) The maximum water capacity of
individual containers shall be 245 pounds
(nominal 100 pounds LP-Gas capecity).

(d) Containers connected fo & mani-
fold shall have & total water capacity not
greater than 735 pounds (nominal 300
pounds LP-Gas capacity) and not more
than one such manifold may be located
in the same room unless separated at
lesast 20 feet from & simlilar unit.

(¢) The amount of LP-Gas in con-
tainers for research and experimental
use shall be limited to the smallest prac-
tical quantity.

(vil) (@) Containers are permitted to
be used in mdustrm occupancies with
essentially
where pomble equlpment for space
heating is essential and where a per-
manent heating installation is not prac-
tical, as follows:

(b) Containers and heaters shall com-
ply with and be used in accordance with
subdivision (v) of this subparagraph.

(vili) Containers are permitted to be
used in buildings for temporary emer-
gency heating purposes, if necessary to
prevent damage to the buildings or con-
tents, when the permanent heating sys-
tem is temporarily out of service, as
follows:

(@) Contsiners and heaters shall
comply with and be used in
with subdivision (v) of this sub-
paragraph,

(b) The temporary heating equipment
shall not be left unattended.

(1x) Containers are permitted to be
used temporarily in buildings for train-
ing purposes related in installation and
use of LP-gas systems, as follows:

(@) The maximum water capecity of
individual containers shall be 245 pounds
(nominal 100 pounds LP-Gas capacity),
but the maximum quantity of LP-Gas
that may be placed in each container
shall be 20 pounds.

(b) If more than one such container
is located in the same room, the con-
;au:ers shall be separated by at least 20

eet.

(c) Containers shall be removed from
the bullding when the training class has
terminated.

RULES AND REGULATIONS

(8) Container valves and acoessories.
() Valves In assembly of

so that
umueuthmahumncoﬂzuﬁovo(
gss in the system.

Norts: Mpmvmonunocwboooum-uod
&8 requiring an §

(5) of un'nu paragraph
parsgraph (b) (10) (xitl) of this section.
In bulldings devoted exclusively to_gas
distribution purpcses, the space above
thg _%.phrum need not be vented to the

devioce.

(i) Regulators and low-pressure rellef
devices shall be rigidly attached to the
cylinder valves, cylinders, supporting
standards, the building walls or other-
wise rigidly secured and shall be 30 in-
stalled or protected that the elements
(sleet, snow, or ice) will not affect their
operation.

(iil) Valves and connections to the
containers shall be protected while in
transit, in storage, and while being moved
into final utilization, as follows:

(a) By setting into the recess of the
container to prevent the poesibllity of
their being struck if the container is
dropped upon a flat surface, or

(b) By ventilated cap or collar, fas-
tened to the container capable of with-
standing a blow from any direction
equivalent to that of a 30-pound weight
dropped 4 feet. Construction must be
such that & blow will not be transmitted
to the valve or other connection.

(iv) When containers are not con-
nected to the system, the outlet valves
shall be kept tightly closed or plugged,
even though containers are considered
empty.

(v) Containers having s water capac-
ity in excess of 50 pounds (approximately
21 pounds LP-Gas capacity), recharged
at 'the instaliation, shall be provided
with excess flow or backfiow check valves
to prevent the discharge of container
contents in case of failure of the fllling
or equalizsing connection.

(7) Safety devices. (i) Containers
shall be provided with safety devices as
required by DOT regulations.

(1) A final stage regulator of an LP- ’

(8) Reinstagllation of containers. Con-
tainers shall not be reinstalied uniess
they are requalified in accordance with
DOT regulations.

(9) Permissible product. A product
shall not be placed in & container marked
with a service pressure less than four-
fitths of the maximum vapor pressure of
product at 130° P,

(d) Systems utllizing containers other
than DOT containers.

(1) Application. This paragraph ap-
plies specifically to systems utilizing
storage containers other than thoee con-
structed in accordance with DOT speci-
fications. Paragraph (b) of this section
applies to this paragraph unless other-
wise noted in paragraph (b) of this
section.

(2) Design pressure and classification
of storage containers. Storage containers
shall be designed and classified in ac-

cordance with Table H-31.
Tastz H-31
For gases ennulnu:’, b. per 5q. tn.gqon'

ﬂml.h ﬁot 949 and
1
to axcesd  eariler

talner 1b. pereq. editlonsof

1949 edition of ABME
Code (Par. T-200,
U-201); 1960, 1983,

in gageat  ASME 1046, 1960, 1083, 1085
100° F, and 1088 (D(vuon 1
e C) (Pg  sditont of ASME

48, Code: All editlons of

U}  APL-ABME Codel
180 190 10 1100
100 100 100 123
126 128 126 136
150 180 150 187
178 176 178 219
130 a8 200 20

1 N tainery of the 80 bave not been
w oW storage e%n e ot tYpe '8 0O

Gas system (excluding any
regulator) shall be equipped on the low-
pressure side with a relief valve which
is set to start to discharge
limits specified in Table H-30.

Tasx H-30

Relief valve start-to-

dlscharge pressurs um
Regulator delivery (peteen po( e
pressurs delivery pt-lurl)

Minimum  Masimum

tpsaig. 200 300
Agon 1psig

over 3 patg.. 140 200
Above 3 paig 128 200

(1i1) When a regulator or pressure re-
lief valve is used inside a bullding for
other than purposes specified in para-
graph (b) (8) (1) (a)-(g) of this section,
the relief valve and the space above the
regulator and relief valve diaphragms
shall be vented to the outside air with the
discharge outlet located not less than 3
feet horizontally away from any building
opening which is below such discharge.
‘These provisions do not apply to indi-

FIDERAL REGISTER, VOL 34, NO. 105-—SATURDAY, MAY

may be d of
lmumwnt&nc wd S atdon ’::llb.
ander 1045 o aurier RAr o the ASME Code (Pur
. 0 minim
within the 3 u-\?' 128% of the

od
under the API-ASME

1 Construction of contalners
Code 15 Dot mlboﬂud after July 1, 1961,
(3) Contai Ives and

Aller pipes, and discharge pipes. (1) ’rhe
fllling pipe inlet terminal shall not be
located inside a building. For containers
with & water capacity of 125 gallons or
more, such termials shall be located not
less than 10 feet from any building (see
paragraph (b) (8) (1) of this section),
and preferably not less than 5 feet from
any driveway, and shall be located in a
protective housing bullt for the purpose.

(i1) The filling connection shall be
fitted with one of the following:

(@) Combination back-pressure check
valve and excess flow valve.

(b) One double or two single back-
pressure check valves.

(c) A positive shutoff valve, in con-
junction with either:

29, 1N
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(6) An approved pressure-reducing
regulstor is directly attached to the out-~
let.of the shutofl valve and 1s rigidly sup-
ported, or that an approved pressure-re-
ducing regulator is attached to the outlet
of the shutof? valve by means of a suit-
able flexible connection, provided the
regulator is adequately supported and

£
fHIREL
5
HE A
HHS R

E
g
E

for each container does not exceed 038
square inch.

(d) The fusible metal of the fuse plugs
shall have a yleld temperature af 208° F.
minimum and 220° F. maximum. Relief
valves and fuse piugs shall have direct
communication with the vapor space of
the contaiver

) On s contunet having & water
capecity grester than 135 gallons, but
not over 3,000 gallons, the discharge from

-1

-~
(-4
-~
-~
-
o
-
-~
=
-

ward to a point at least 7 feet above the
ground.

Where there is a probability of the
manhole or housing becaming flooded,
the discharge from regulator vent lines
shall be sbove the highest probable water
level, All manholes or housings shall be
provided with ventilated louvers or their
equivalent, the area of such o

their content into the manhole housing.

(v) Bafety devices for vaporizers shall
be provided ag follows:

(@) Vaporizers ef less than 1 quart
total capacity, heated by the ground or
the surrounding air, need not be equipped
with safety relief valves provided that
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charged upward. .
(8) Reinstallation of containers. Con-
tainers may be reinstalled if they do not
~ external

devices shall
ph (4) of this
paragraph and paragraph (b) (19) of this
section respectively for aboveground
containers.

(8) Capacity of coniainers. A storage
container shall not exceed 90,000 gal-
lons water capeacity.

(7) Installation of storage containers.

bustile structural supports on firm
masonry foundation.

Structural metal supports may be em-
ployed when they are protected against
fire in an approved menner. Suitable
means of preventing corrosion shall be
provided on that portion of the con-
tainer in contact with the foundations
or saddles,

+ (b) Containers of 3,000 gallons water
capacity or less may be installed with
nonfireproofed ferrous metal supports
if mounted on concrete pads or footings,
and if the distance from the outside bot~
tom of .the container shell to the con-
crete pad, footing, or the ground does not
exceed 24 inches.

Ull) Any container may be Installed
with nonfireproofed ferrous metal. sup-
ports if mounted on concrets pads or
footings, and if the distance from the

to the
ground does not exosed § feet, provided
the container is in sn isolated location.

(iv) Containers may be partially
buried providing the following require-
ments are met: )

(a) The portion of the container be-
low the surface and for a vertical dis-
tance not less than 3 inches above the
surface of the ground is protected to
resist corrosion, and the container is
protected against settling and corrosion
a3 required for fully buried containers.

(b) 8pacing requirements shall be as
specified for underground tanks in para-
graph (b)(6) (i) of this section.

(¢} Rellef valve capacity shall be as
required for aboveground containers,

(e) PRiitng denzities ahall be as re-
ll(k’!)dtu.‘low-umomwnm
shall be. pisced so that the top of the
oomtainer is not less than 8 inches below
grade. Where an underground container
might be subject to ahrssive action ar
physical damage due to vehicular traffic
or other ceuses, then it shall be:

(@) Placed not less than 3 feet below

grade, or
() Otherwise protected against such

It will Dot be necessary to cover the
of the container to which man-
hale and other connections are afized;
where necessary,

age, When nacessary to prevent floating,
containers shall be securely anchored or

weighted.

(vl) (@) Containers shall be given a
protective coating before being placed
under . This coating

|
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(b) Thay shall not be located with the
outside bottom of the container shell
more than 5 feet above the surface of
the ground unless -resisting supports
are provided.
ttom of the skids shall not
than 3 inches or more than 13
below the outside bottom of the

(d) Flanges, noszzles, valves, fittings,

!
i
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o
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E
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settles, moves, or is otherwise displaced.

() 8kids, or lugs for attachment of
skids, shall be secured to the conwiner
in accordance with the code or rules un-
der which the container is designed and

shall be provided ble con-
tainer flotation wherever sufficiently
high Soodwater might occur

(x) When

of contalners intended for installation

i) On underground or combination
-underground containers,
rminal

ing

from safety relisf valves ghall be at least
4 inches ahove the container and this
opening shall be located in the dome or
housing. Underground systems shall be
80 installed that all the above openings,
including the regulator vent, are located
above the normal maximum water table.

(iif) All connections to underground
containers shall be located within a sub-
stantial dome, housing, or manhole and
with sccess thereto protected by & sub-
stantial cover,

(9)"Drips for condensed gas. Where
va gas on the low-pressure side
of the system may condense to a liquid
at normal operating temperatures and
pressures, suitable means shall be pro-
vided for revaporization of the conden-
sate.

(10) Damage from vehicles. When
damage to LP-Oas systems from vehicu-
lar traffic is & poesibility, precautions
sgainst such damage shall be taken.

(11) pits ond drains. Every effort
should be made to avoid the use of pits,
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at least two
&8 of .
|3) Conieiner-charging plants (‘1’).
#ed not less than:

%) Ten feet from bulk storage @om-

ars,
») Twenty-five feet from loe of ad-
ing property which may be built

1be located not less than:

1) Twenty-five feet from Hne of ad-
ing peoperty which may be bullt
o

») Ten feet from pumps and com-

wors if housed in one or more sep-

2 bulldings.

i) The pumps Or compreasors mAY
tainer.

n bustible weather oover is
t0 be construed as a building) shall
>cated not leas than:

1) Ten feet from bulk storage tanks.
1) Twenty-five feet from Hne of ad-
ing property which may be buflt
o

) Twenty-five feet from sourcas of
ton. .

v) When' s part of the centalner-
:ging building is to be used for s
'r room or where open flames or
1ar sources of ignition exist or are
loyed, the space to be s0 cooupied
1 be separated from container charg-
room by s partition wall or walls of
resistant construction continuous
1 floor to roof or ceiling, Such sepa-
n walls shall be without openings
shall be joined to the ficor, other
s, and ceiling or roof in & manner
fect s permanent gas-tight joint.

) Electrical equipment and installs-
s shall conform with parsgraphs
(17 and (18) of this section.

4) Fire protection. (1) Each bulk
t shall be provided with at least

tion,
(17) Vaporizers for internal combus-
tion engines. The

petroleum
tor fuel—(1) Application. (1) This para-
gTaph applies to internal combustion
engines, fuel containers, and pertinent
equipment for the use of liquefied petro-
leum gases as & motor fuel on easily
movable, readily portable units includ-

™
where installation is of the stationary
type are by (d) of
this section. does Dot
apply to containers for transportation of
u nor to marine

graph, otherwise noted in para-
graph (b) of this section.
(2) General. (1) Puel be used

from the cargo tanks to operate station-
ary engines is ‘)Imn!tted providing wheels

(1) Passenger-carrying vehicles shall
not be fueled while passengers are on
board.

(1) Industrial trucks (including Ut
trucks) equipped with permanently
mounted fuel containers shall be charged
outdoors. Charging equipment ahall
comply with the provisions of parsgraph
(h) of this section.

" (») LP-Gas fueled industrial trucks

and Operatio
Trucks, NFPA 505-19€8. .

(v) Engines on vehicles shall be shut
down while fueling if the fueling opera-
tion involves venting to the atmosphere.
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container or housing, whichewer is lower.
(1) Permanent and removable fuel
shall be securely mounted to

FEPERAL REOMTER, VOL 34, NO. 105—SATURDAY, MAY 29, 1971

16434

PP v



originally
container by the tank manufacturer.
(1v) Fuel containers on buses ahall be
permanently installed.
(v) Containers from which vapor only

fitted with an approved double back-
pressure check valve, or s positive shut-
off in conjunction with an internal back-
pressure check valve, On a removable
container the filler valve may be s hand
operated shutoff valve with an internal
excess flow velve. Main shutoff valves on
the container on liquid and vspor must
be readily accessible.
(iif) With the exceptions of lubd.m

sion (iv) () of this subparagraph, fllling

and safety relief valves, all connections
to containers having openings for the
flow of gas in excess of a No. 54 drill sise
, shall be equipped with approved auto~
matic excess flow valves to prevent dis-
charge of content {n case connections are
broken.
v) Liquid-level gaging devices:
(a) Variable liquid-level gages which

lift trucks).

(d) On portable containers that may
be filled in the vertical and/oc borisontal
position, the fixed liquid-level gage must

safety relief valve in communicstion with
the vapor space,

(¢) In the case of containers used
solely in farm tractor service,
charged at a point at least 80 feet from
any important bullding, the fixed liquid-
level gaging device may be so constructed
that the outward flow of contalner con-
tent exceeds that passed by a No. 54
size opening, but in no case shall the flow
exceed that passed by a No. 31
opening. An excess flow valve is not re-
quired. Fittings equipped with such re-
stricted drill size and contalner
on which they are used shﬂl be_marked
to indicate the size of the opening.

(d) All valves and connections on con-

g

No. 106—Pt, O——18

permanently attached to the container,
(¢) Exchange of reamovable fual con-
tainers preferably should e dons out-
doors but may be done indoors. When
removable fuel cobtalners are used,
means shall be provided in the fuel sys-
tem % minimise the eacape of fuel when
the containers are exchanged. This
be accomplished by either of the
following methods:

(1) Using an spproved = automatic
quick-cloging. coupling (s type closing

;

,,E

the poesibility of vibration

(T) Safety deolcu (1) Spring-loaded
internal type safety relief valves shall
be used on all motor fuel containers.

(11) The discharge outlet from safety
relief valves shall be located on the out-
side of enclosed spaces and as far as
practicable from possible sources of lcnl-
tlon, and vented upward within 45
grees of the vertical in such sm;nnu-u
to prevent impingement of escaping gas
upon containers, or parta of vehicles, or
on vehicles in adjacent lines of traflic. A
rain cap or other protector shall be used
to keep water and dirt from collecting
in the valve.

(1il) When a discharge line from the
container safety relief valve is used, the
line shall be metallic, other than alumi-
num, and shall be sized, located, and
maintained so as not to restrict the re-
quired flow of gss from the safety relief
valve. Such diacharge line shall be able
to withstand the pressure resuiting from
the discharge of vapor when the safety
relief valve is (n the full open position.
When flexibility is necessary, flexible
metal hose or tubing shall be used.

(iv) Portable containers equipped for
volumetric filling may be filled in either
the vertical or horizontal position only
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when celented to place this safely relet
vﬂnhmwﬂht&m

Space.
(v) Pancwh (b) (10) (xti) of this
section for hydrostatic relie¢ valves shall

(8) Vaporizers. (1) Vaporisers and any
part thareof and other devices that may
be subjected to containar pressure shail
hz.td&cnprwmofltlwtm
palg.

(if) Each vaporizer shall have a valve
or suitable plug which will permit sub-
stantially complete draining of the
vaporizer. It shall be located at or near
the lowest portion of the section occupied
by the water or other heating medium.

(ili). Vaporizers shall be securely fas-
tened 30 as to minimize the possibility

of becoming’ loosened.

(1v) Each vaporizer shall be perma-
nently markéd st a visible pomnt as
follows:

(@) With the design pressure of the
tuel-containing portion in psig.
(d) With ths wa

s fusl with
mtu&omsﬂedevmmcm the sup-
ply before the presmire inside

(vD lncnoexhnuatnsesmybeuaed

& direct source of heat supply for
the vaporisation of fuel {f the materials
{ construction of

5
:
:

exhaust gases and the vaporiser system
is designed to prevent excessive pressures.

(vli) Vaporisers shall not be equipped
with fusible plugs.

(9) Geas regulating and miring equip-
ment. (1) Approved sutomatic pressure
reducing equipment shall be installed in
& secure manner between the fuel sup-
ply container and gas-air mixer for the
purpose of reducing the pressure of the
fuel delivered to the gas-alr mixer.

(11) An spproved automatic shutof
valve shall be provided in the fuel sys-
tem at some point ahead of the inlet of
the gas-sir mixer, designed to prevent
flow of fuel to the mixer when the igni-
tion is off and the engine is not running,
In the case of industrial trucks and en-
gines operating in buildings other than
those used exclusively to house engines,
the automatic shutoff valve shall be de-
signed to operate if the engine slhould
stop. Atmospheric type regulators (zero
governors) shall be considered adequate
as an automatic shutoff 'valve only in
cases d’ outdoor operation such as farm
tr t, irriga-
ton pump engines, and other ‘outdoor
stationary engine installations.

(iif) The source of the air for com-
bustion shall be pletely isolated from
the passenger compartment, ventllating
system, or air-conditioning system.

(10) Capacity of containers, No single
fuel container used on pessenger carry-

o
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only for emergency userexcept as
ided by subparagraph (11) of this

i) Exhaust gases shall be dis-
'‘ged to outside the building or to an
. ;here they will not constitute s
Ar

d) Provision shall be made to sup-
wifficient air for combustion and

ng.

v) An approved sutomastic shutoff
e shall be provided in the fuel sys-
ahead of the engine, designed to pre-
. fiow of fuel to the engine when the
don is off or if the engine should

) The capacity of LP-Gas containers
| with such engines shall comply
1 the applicable occupancy provi-
of paragraph (¢) (5) of this section.
3) Industrial trucks inside duild-
. (1) LP-Gas-fueled industrial trucks
sermitted to be used in buildings and
stures, *
.) No more than two LP-Gas con-
ers shall be used on an industrial
k for motor fuel purposes.
i) LP-Gas-fueled industrial trucks
sermitted to be used in buildings fre-
ated by the public, when occupied by
public. The total water capacity of
‘ainers on each industrial truck shall
exceed 105 pounds (nominal 48
ads LP-Gas).
v) Trucks shall not be left unst-
fed in areas occupied by the public.
) Industrial trucks shall not be
ed and left unattended in areas of
ible excessive heat or sources of
lon.
4) Garaging LP-Gas-/ueled veNicles.
LP-Gas-fueled vehicles may be
:d or serwiced inside garages pro-
i there are no leaks in the fuel gys-
and the fuel tanks are not filled
nd the meximum filling capecity
ifled in paragraph (b) (12) (1) of this

on.
) LP-Gsas-fueled vehicles being re-
d in garages shall have the con-
:r shutoff valve closed except when
is required for engine operation.
i) 8uch vehicles shall not be parked
sources of heat, open fiames, or
.ar sources of lgnition or near open
unless such pits sre adequately
ilated.
y Storage of containers awaiting use
esale—(1) AppHcation. This pars-

the storage and distribution of LP-Qaa or

posure to excessive temperature rise,
physical damage, or tampering by unau-
TSONS. .

to prevent the poasibility of their being
struck If the container is drdpped upon
s flat surface, or

(b) By ventilated cap or callar, fast-
ened % container capsble of withstand-
ing blow from any direction equivalent
to that of a 30-pound weight dropped
4 feet. Construction must be such that &
blow will not be transmitted to a valve
or other on. .

(iv) The outlet valves of containers in
storage shall be closed.

(v) Empty containers which have been
in LP-Gas service should preferably be
stored in the open. When stored inside,
they shall be considered as full contain-
ers for the purpose of determining the
maximum quantity of LP-Gas permitted
by this paragraph.

(3) Storage within bduildings fre-
quented by the public. (1) DOT specifi-
cation containers having & maximum in-
dividual water ity of 2% pound
used with completely self-contained hand
torches and similar applications, are per-
mitted to be stored or displayed in a

public. The

i
5
g
E
2
¥
g
[
:
|

pounds LP-Cas

(1) Storage as provided in subpara-

sraph (6) of this parsgraph shall not be
permitted within or attached to such &
buflding,

(4) Storage within dulldings not fre-
guented by the public (such as indus-
trial bufldings). (1) The quantity of LP-
CGias stored shall not exceed 300 pounds
(approximately 2,550 cubic feet in vapor
form) except as provided in subpara-
graph (5) of this paragraph.

1) Containers carried as a part of
service equipment on highway mobile ve-
hicles are not to be considered in the
total storage capacity in subdivision (1)
of this subparagraph provided such vehi-
cles are stored in private garages, and
are limited to one container per vehicle
with an LP-Gas capecity of not more
than 100 pounds. All container valves
shall be closed.

(8) Storage withi
or rooms. (1) The qauntity of LP-Qes

dral Pailedi

’

i
i
;
:
£

located adj the line of property
oocupled by schoals, churches, hospitals,
athletic fields or other nts of public

gathering. -

(ix) - Fixed electrical cyuipment shall
be tnstalled in accordance with pars-
graph (h) (18) of this nt’:ﬂm

of adjoining property ooccupied by

schools, churches, hospitals, athletic

fields, or other pointa of public gathering.
Tamex H-39

Quantity of LP-Gag Stored: Distance

500 p ds or léss a——

801 %0 2,500 POUnAS_ o eocouuamonn 0°
2,501 t0 8,000 pounds. .- cccancanan 10 foet
6,001 to 10,000 pounds. .. .-caena--. 20 feet
Over 10,000 pOUnAS. cuccecncacan--! 25 foet

*Contalner or containers shali be st [east
10 teot from any bullding on ad)
orty, any sidewalk, or any of the exposures
described in subparagraph (6) (1) (¢) ot (d)

(1) Containers shall be in & suitable
enclosure or otherwise protected against
tampering.

(T) Fire protection. Storage locations
other than supply depots separated and
located apart from dealer, reseller, or
user establishments shall be provided
with at least one approved portable fire
extinguisher having a minimum rating
of 8-B, C.

(g) LP-Gas system installgtions on
commercial Ricl (1) Applicati
This paragraph applies to LP-Gas-sys-
tem installations on vehicles (whether
self-propellied or of the trafler or semi-
traller type) used for commercial, con-
struction, or public service purposes such
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H!

skid tanks), shall be constructed as pro-

by paragraphs (b)(3) ) and
unting, securing,
and protection of such containers shall
b:bumlubdlﬂlionl (til) and (iv) of this
8

(i) A protective housing. The protec~
tive housing, if used, shall comply with
the requirements under which the tanks
are fabricated with respect to design
construction and shall be designed
withstand static loadings in any direc
equal to twice the weight of the tank
attachments when filled with the
using s safety factor of not less than
four, based on the ulttmate strength of

valves and safety

(22 Manually operated shytoff valves,
except as covered in parsgraph (e) (2) (1)
of this section, or self-closing internal
valves shall be closed except during
transfer operations.

(b) (1) .Tank motor vehicles with
frames not made integral with the tank,
as by welding, shall be provided with
turnbuckles or similar positive devices
for drawing the tank down tight on the
frame. In addition, suitable stops or an=
chors shall be attached to the frame
and/or the tank to prevent relative mo-
tion between them due to starting, stop-
ping, and turning. The stops and anchors
shall be 0 installed as to be readily ac-
cessible for { lon and maint

may be supported by longitudinal mem-

bers attached to pads providing the

above-stated factors are taken into

account.
(J)Whetomnnkmppoﬂu:bt;
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y continuous fillet welding
terial having properties
to the recommendations of
of the shell and head material.
Portable or semiportable con-
(skid tanks as covered by para-
d) (7) (vil) of this section) shall
applicable requirements of (a)
(/) of this subdivision inclusive with
regard to container valves and acces-
sories and paragraph (e) (4) (i1i) of this
section as to mounting. Containers de-
signed for permanent installation as part
of systems under paragraph (d) of this
section shall not be used.

{a) Nonrecessed container fittings and
appurtenances shall be prot. d inst

S§3E . ELEEE
il
g

tis back
pressure check valves, excess fiow check
valves or quick closing intetrnal valves to
Emt excessive

1
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places for tanks over 3,500 gallons water
capacity. These remote control stations
shall be located at each end of the tank

not over 220° P. or less than 208° F. At
least one remote control station shall be
provided for tanks of 3,500 gallons water
capacity or less, and such actuating
means may be mechanicsl.

(¢) All other connections to contain-
ers, except those used for gaging devices,
thermometer wells, safety relief devices,
and plugged openings, shall be provided
with suitable automatic excess flow
valves, or in lieu thereof may be fitted
with quick-closing internal valves.

The coatrol mechanism for the in-
ternal valve shall be provided with a

damage by either—

(1) Their location.

(2) The vehicle frame or bumper, or

(3) A protective housing. The protee-
tive housing, if used, shall comply with
the requirements under which the tanks

dary control, remote from the fill or

connections (for use in the

event of accidents or fire during delivery

operations), and such control mechanism

shall have a fusible element with a melt-

tng point not over 220° F. or less than
208° P,
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inst damage and weather. Byst

(H1) AD other systenu i ascerdance
with paragraph (D (3) UD- vt
of this section. - ' - .

atl) Portable, per-
menently mounted” containers shall be
mounted and .
under subpersgréph (3) (i) through
(v) of this

. (1 Safety-relief devices. (1) DOT
con bomvlde:,wm;wev-

retief devices as required by paragraph
section.

7 be installed in a recess vaportight
he inside of the vehicle and accessible

.ocated In & recess vaportight to the
1de (see subparsgraph (8) of this
agraph), vent openings in such recess
11 be not lesa than 3 feet horisontally
.y from any opening into the mobile
¢t below the level of these vents.

v) There shall be no fuel conngétion
veen tractor and trailer or other
icle units. R

) The container or container car-

imum safety factor of four to with-
1d loading in any direction equal to
:¢ the weight of the container when
d to normad capacity with LP-Gas.

}) Container valves and accessories.
tainer valves and scceasories ahall be
vided, protected and mounted as

ows:
) Systems utilising DOT cylinders
socordance with paragraph (¢)(8)
his section. -

during tranait in accordance
paragraph (6) () (i) of this

(tv) Containers shall be mounted on &
substan support or base secured
firmly $o the vehicle chassis. Neither the
contatner nor its support shall extend
below the frame.

(10) Piping—including pipe, tubing,
and fttings. (1) Regulators shall be con-
nected directly to the container valve
outlet or mounted by mesns of
a support bracket and connected to the
container valve or valves with a listed
high pressure flexible connector.

(11) Provision shall be made between
the regulator outlet and the gas service
Hnes by either a flexible connector or &
tubing loop to provide for expansion,
contraction, jarring, and vibration.

(1i1) Pipe, tubing, and fittings shall
conform to paragraph (b)(8) of this

BE

for making tub
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nished as & component of the appliance,
or

(b) A listed roof jack if the appliance
1s listed for such use.

The combustion air inlet assembly, flue
gas outlet assembly, and roof jack shall
extend to the outside atmosphere.

(iv) Providon shall be made-to in-
sure an adequate supply of outside air
for combustion. -

(v) All gas-fired heating appliances
and water heaters shall be equipped with
an approved automatic device designed
to shut off the flow of gas to the main
burner and to the pilot in the event the
pilot flame ia extinguished.

(vl) Gas-fired appliances installed in
the cargo space shall be located so tiey
are resdily accessible.

handling.
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(vill) Appliances inside the vehiale
ahall be located so that & fire at an appit-
ance will not bleck egTess of persons
therefrom.

(13) Genersl precestions. (1) DOT
containers ahall be marked. maintained,
and requalified for use in soccordance
with the reguistions of DOT.

1) Requalification of containers for
continued service is the responsibility of
the owner; containers shall be stamped
with the date of requalificatien. When
DOT cylinders are requalified by retest-
ing, such retest shall be made in accord-
ance with DOT regulations

(1) Containers shall not be charged
with fuel unless they bear the proper
markings of the code or specifications
under which they were constructed, and
in addition, with their water capacity.
In the oase of cylinders or portabdle con-
tainers filled by weight, the contaioer
shall be marked with its tareweight.

(1v) DOT containers which have been

involved in a fire shall not be recharged
until they have been requalified for serv-
foe to DOT regulations.
(v) American Petroieum Institute-
American Society of Mechanical Engi-
neers (API-ASME) containers or ASME
containers which have been involved in
tnrom:lotbomhsrledmalthoy
have been r d sccord with
the requxmnenu tor their original
hydrostatic test and found to be suitable
for continued service.

(vly Containers ahall not be charged
without the consent of the owner.

(vil) A permanent caution blate shall
be provided on ths appliance or adia-
cent to the container outside of any
enclosure. It shall include the word
“Caution” and following instructions, or
instructions embodying substantially
similar language.

(@) Be sure all appliance valves are
closed before opening container valve.

(b) Connections at appliances, regu-
lators, and containers must be checked
periodically for leaks with soapy water
or its equivalent.

(¢) Never use s match or flame to
check for leaks.

(d) Container valves must be closed

(13) Charging of containers, Con-
tainers shall as provided in
paragraph (b) (13) of this section.

(14) Fire
units shall be pmnd.d with at least one
approved portable extinguisher
having s minimum nﬂm of 3-B,C.

(h) Liquefied petroleym gas service
stations.—(1) Applcation. 'l‘hh

ment in service stations where LP-Gas
ts stored and is dispensed into fuel tanks
of motor vehicles. See paragraph (e) of
this section for requirements covering
use of LP-CGas as & motor fuel, All re-
quirements of paragraph (b) of this sec-
tion apply to this peragraph unless
otherwise noted.

(2) Design pressure and clgssification
of storage containers. Storsge containers
shall be designed and claseified in se-
cordance with Table H-34,
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@ A
check and exceas flow valve.

(b) One double or two single back-
pressure valves.

@€ A poduvo shutoft valve, in con-
Jjunection with either.
(1) An internal back-pressure valve,
(2) An internal excess flow valve.
In lieu of an excess flow valve,

exoeed 220° P.
(1) A filling inlet terminal not
on the container shall be fitted with &

(8) A back pressure check valve, or
(3) An excess fiow check valve.

with approved excees flow check valves:
(a) Filling connections as provided in
subdivision (1) of this subparsgraph.
(D) Sefety relief connections as pro-
vided in paragraph () (T) (M) of this
section.

(e) uquld level gaging devices as pro-
vided in paragraphs (b) (7) (dv) and (19)
(1v) of this section.

(@) Pressure gage connections as pro-
vided iIn paragraph (®) () (v) of this
section.

dv) All oonmnet inlets and outlets

(@) Safety relief valves.

(b) Liquid-level gaging devices.

(¢) Pressure gages.

(v) Bach storage container shall be
provided with s suitable pressure gage.

device shall not terminate in any bullding
nor beneath any bullding.

{11) Aboveground containers shall be
provided with safety relief valves. as
follows:

(@) The rate of discharge, which
be provided by one or more valves,

i
EE

i

j
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to & point at least
ground. The discharge linesa or pipes shall
be adequately supported and protected
against physical damage.

(b) Where there is s probability of the
manhole or housing becoming flooded,
the discharge from regulator vent lines
should be above the highest probable
water level.

(¢) If no liquid is put into a containes
until after it is buried and covered, the

ers shall not be uncovered until emptied
of liquid fuel.

(5) Capacity of liquid containers. In«
dividual liquid storage containers ahall
not exceed 30,000 gallons water capacity,
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slon curbs, or grading.
(e) LP-Ges containers shall not be
Jocated within diked sreas for flammable

not leas than five times the vapor pres-
sure of the product st 100° P. The use
of nonmetallic hose is prohibited for in-
terconnecting such containers.

(A) Where high water table or flood
conditions may be encountered protec-
tion against container flotation shall be
provided.

(1) Aboveground containers shall be
mshum ed In accordance with this subdi-

on.

(a) Containers may be installed hori-

vertic 3

damage unless they sre so protected by
virtue of their location. Vehicles shall not
be serviced within 10 feet of containers.
(¢) Container foundstions shsll be of
substantisl masonry or other noncom-
bustible material. Containers shall
mounted on ssddles which shall permit
ex 1 and tractl and aball

nections need not be
covered. If tha location is subjected to
vehicular , containers shall be pro-

loaded vehicle concentrated di-

m(:;) Trenspors -ma:igm
(1) During unloading, themnmtmek'

steel (blaek or galvanised), brass or cop-

provide against the excessive tra-
tion of stresses. Cotrosian protection
shail be provided for tank-mounting
areas. Structural metal container sup-
ports shall be protected againat fire. This
protection is net required on prefabri-

. Means shall be provided out-
side the dispensing deviee o readily shut
m power in the event of fire or

t.
(1v) A manual shutof valve and an

sdjoining property

built upon and not less than 10 feet from

sidewalks, streets, or thoroughfares. No

or blowoff lines shall be directed

into or in proximity to the sewer systems

used for other purposes.

(d) LP-Gas dispensing devices shall be
foundation or as

MMRAL MIOWTER, VOL 36, NO. 195—SATURDAY, MAY 29, 1971
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() General—(1) Scope. )
standard is intended to apply t0 the de-
sign, construction, location, installatl

) “Appurtensnces”—
as pumps, safety relief devices, liquid-
le valves, and

Pressure” used in the Code.

(vil) “Parm vehicle” (Implement of
husbandry) —A vehicle for use oo & farm
on which is mounted a container of not
over 1,200 gallons water capacity.

(vill) '"Mling density”——the percent
ratio of the weight of the gas in & con-
tainer to the weight of water at 60° P.
that the contalner will hold.

(ix) “CGas”—Anhydrous smmonis in
either the gaseous or liquefied state.

PRDERAL REGISTER, VOL. 36, NO. 104—SATVRDAY,

(sit) DOT specifiostions—Raguintiie
of the Depariment of Transporieliog

v

(xift
911(a) (1) extl),
(ziy) ~ “DOT requiremenis” —Ses
1 1910.911(a) (1) (xit).
(b) Batc.n rules. This parsgraph &p-

used wlth.mtam cov-
and tested in aec-

(v) Containers

structed and maintained in accordance
with the 1949, 1980, 1963, 1956, 1959, and
1962 editions of the Code or any revisions
thereo? In effect at the time of fsbrica-
tion.
(3) Marking nonrefrigerated contain-
System tes, when re-
[}

————— ———— _—

supplier of the ystem or the trade nams
of the system and with the dade of
fabricativa.

(1) With the total outside surfice ares
of the container fn square feet. -

Under gr : 89 i
_Above ground: No requirement.

(§) Marking specified oo the condainer
shall be on the container itself or oo &
nameplate permanently attached %o .

(11) With the name and address of the
builder and the date of fabrication.
(1i1) With the water
container in gallons, US,
(iv) With the desigri pressure.
(v) Wih the minimum tempecature in
PFahrenheit for which the con-

tainer was

(vl) The maximum allowable waier
Jevel to which the container may be filled
for test purpoees.

(vil) With the density of the product
tn pounds per cubic foot for which the
container was designed.

of the

MAY 29, 1971
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(v) Btorege areas be kept free
ignitible matertals such as

ste, , and long dry grass.
(6) Ci appurtenances. (1) All

shall be designed for not
8 than the maximum working

those fitted with No. 34 drill-size ori-
2 shall have shutoff valves located as
se to the container as practicable.
4i) Excess flow valves where required
these standards shall close automati-
ly at the rated flows of vapor or liquid
specified by the manufactursr., The
inections and line including valves
ings being protected by an fow
ve shall have & greater than
- rated flow of the excess flow valve
that the valve will close in case of
.ure of the line or fittings.
iv) Liquid-level gaging devices that
uire bleeding of the product to the at-
sphere and which are so ted
t outward flow will not exceed that
sed by a No. 54 drill-size opening need
be equipped with excess flow valves.
v) Openings from the container or
ough fittings attached directly on the
tainer to which pressure gage con-
tions are made need not be equipped
h exocess flow valves if such openings
not larger than No. 84 drill sise.
vi) Excess flow and back pressure
ck valves where required by the stand-
s in this section shall be Jocated In-
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be no leakage when connected.
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mp
(e} On the duchsne side of the pump.
dore the relief valve line, there shall
s installed & pressure gage graduated
om 0 to 400 pal.

(d) Plant piping shall contain shut-
valves located as close as practical
1 pamp connections.

(vi) Compressors used for transferring
* redrigerating ammonia shali be recom-
ended for ammonis service by the
anufacturer.

(a) Compressors shall be designed for
;1east 350 padi.g. working pressure.

(b) Plant plping shall contain shut-
1 valves located a3 close as practical to
impressor connections.

(c) A relief valve large enough to dis-
wrge the full capacity of t.ha compres-
'r ahall be connected to the discharge
ore any shutoff valve. .

(d) Compressors shall have pressure
\ges at suction and discharge gradu-
#d to at least one and one-half times
w maximum pressure that can be de-
sloped.

(e) Adequate means, such ss drain-
3le liquid trap, shall be provlded on the
ympressor suction to minimize the entry
f liquid into the compressor,

(f) Where necessary to prevent con-
unination, an oil separstor shall be
rovided on the discharge side of the
JMpPressor.

(vil) Loading and unloading systems
1all be protected by suitable devices to
revent emptying of the storage con-
\ner or the container being loaded or
aloaded in the event of severance of the
ose. Backfiow check valves or properly
Zed excess fiow valves shall be install
here necessary to provide such prouc
on. In the event that such valves are
ot practical, remotely operated shut-
1 valves may be installed.

(13) Tank car unloading points and
serations. (1) Provisions for unloading

-

.nk cars shall conform to the sppue

Jle recomendations contained fn

OT regulations.

(1) The employer shall insure that
1loading operations are pertoruud by
iable persons properly instructed and

ven the suthority to monitor careful
mpiisnce with all applicable peo-
sdures,

(1ii) Caution signs shall be a0 placed
1 the track or car as to give necessary
arning to persons approsching the car
om open end or ends of siding and
wll be left up until after the car is
illoaded and disconnected from dis-
arge connections. Signa shall be of
etal or other suitable material, at least
! by 15 Inches in size and bear the
ords “S8TOP—Tank Car Connected” or
3ITOP—Men &t Work™ the word,
3TOP,” being in letters at Jeast 4 inches
gh and the other words in letters at
ast 3 inches high. The leiters shall be
hite on & blue background.

which they are installed. -

(v) Fixed tube liquid-level gages shall
be designed and installed to indicate that
level at which the container is filled to
88 percent of its water capacity in

allons
i) Gtcelhamofthooolumnubpe

the direct rays of the sun,

(18) Painting of containers. Above-
ground uninsulated contalners should
have s reflective surface maintained in
good condition.

(10) Rlectrical mcculpment and wirtrtw

genoral purpose or weather resistant as
sppropriate.
[$1}) l.ctrlcd systems shall be in-

paragraph (o) of this section.
(b) of this section appiies to this para-
graph unless otherwise noted.

(1) Design pressure and construction
of containers. The minimum design pres-
sure for nonrefrigerated containers shall
be 280 paig.

(3) Contatner valves and accessories,

_Alling and discharge commections. (1

Each filling connection shall be provided
with combination beck-pressure check
valve and excess-flow valve; one double
or two single back-pressure check valves;
or & positive shutoff valve in conjunction
with either an internal back-pressure
sl;’eck valve or an internal excess flow
ve.

FIDERAL BSOISTER, VOL 84, NO. 105—SATURDAY, MAY

(3) Safety-relie/ devices. (1) Every
container shall be provided with one or
more safety-relief valves of the spring-
loaded or equivalent type in accordance

. with paragraph (b)(9) of this section.

di) The rate of discharge of spring-

ceeding combined discharge
safety-relief valves and vent lines which
discharge their content into the manhole
housing.

(iv) Vent pipes, when used, shall not
be restricted or of amaller diameter than
the relief-valve outlet connection.

(v) If desired, vent pipes from two or
more safety-relief devices located on the
same unit, or similar lines from two or
more different units may be run into &
common discharge header, provided the
capacity of such header is at least equal
to the sum of the capocmu of the indi-
vidual discharge lines

(4) Reinstallation ol containers. ()

pressure
for the original hydrostatic test as re-
quired by the code under which con-
structed and show no evidence of serious
corroston.

(i) Where containers are reuuu.lled
under ground, the corrosion-resistant
coating shall be put in good condition;

see subpargraph (8)(iv) of this para-
mph. Where containers are reinstalled
above ground, safety devices or gaging
devices shall comply with paragraph
(b) (9) of this section and this subpars-
graph respectively for aboveground
containers.

29, 1}
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no case less than 2 feet below the surface
of the ground. Should ground conditions
make compliance with these require-
ments impracticable, installation shall be
made otherwise to prevent physical dam-
age. It will not be necessary to cover the
portion of the container to which man-
hole and other connections are affixed.

as to prevent abrasion or other damage
to the coating.

(v) Containers with foundations at-
tached (portable or semiportable tank
containers with suitable steel “runners”
or “skids” and commoaly known in the

with subparagraph (1) of this paragraph.

(vi) Secure anchorage or sdequate
pier height shall be provided against
container fiotation wherever sufficiently
high flood water might cccur.

(vi) The distance between under-
ground containers of over 3,000 gallons
capacity shall be at least § feet:

()] hotecthﬁ.
() Valves, ., gaging, and
ainst tam) damage.

tected during transit of containers.

(i) All connections to underground
containers shall be located within &
dome, housing, or manhole and with
access thereto by means of s substantial
cover.

(1) Damage from vehicles. Precaution
shall be taken against damsage to am-
monis systems from vehicles. _

(d) Refrigerated storage systems. This
parsgraph applies to
containers with the storage of anhydrous
ammonia under refrigerated canditiona.
All applicable rules of parsgraph (b) of
this section apply to this paragraph un-
less otherwise noted .

or R2

including its Appendix R.
(lv) When austenitic steels or nonfer-
Tous ma are used, the Code shall

§
;

be
vided wherever high flood water might
occur.

(i) Containers for product storage at
less than 32° P. shall be
such a way, or heat ahall be supplied, to
prevent the effects of freesing and conse-
quent frost heaving.

(3) Shutoff valves. When operating
conditions make it advisable, s check
valve shall be installed on the fill con-

the maximum liquid level.
(4) Safety relief devices. (1) SBafety
reliaf valves shall be set to start-to-

perated

type.
(1) The total relieving capacity shall
be the larger of:

(a) Poesible refrigeration system up-’

set such as (1) cooling water failure, (2)
power failure, (3) instrument air or in-
strument fallure, (§) mechanical fallure
of :“ny equipment, (5) excessive pumping

2

-~ . K T L
P E 2
tollaer o B 15 o Mpbire, waldiber %

duct the vapors from the relief valve, the
baek pressure under full relieving condi-
tions shall not exceed 50 percent of the

start-to-discharges pressure for
balanced valves or 10 percent of the
start-to-discharge pressure for conven-
tonal valves. The vent lines ahall be in-
stalled to prevent accumulation of liquid
in the lines.

§

(8) Protection of contsiner_ eppurto-
nances. Appurtenances shall be protected
against tampering and physical damage.

vehicles. .
(8) Refrigeration load and equipment.
(1) The total refrigeration load shall
be computed as the sum of the following:

ferential hetween design ambient temper-

ature and storage temperature.

(b) Loed imposed by heat flow into the
container caused by maximum sn

(¢) Maximum load imposed by fllling
the contaiper with ammonis warmer
than the design storage & ture.

(i) More than one storage container
may be handled by the same refrigera-
tion system.

(9) Compressors.

(1) A minimum of two compressors
shall be provided either of which shall
be of sufficient size to handle the loads
listed in subparagraphs (8) (1) (a) and
(b) of this paragraph. Where more than
two compressors are provided minimum
standby equipment equal to the largest
normally operating equipment shall be
installed. Filing compressors may be
used as standby equipment for holding
COMmMPpressors.

(1) Compressors shiall be sized to op-
erate with a suction pressure st least
10 percent below the minimum setting of

FIDERAL REGISTER, VOL 34, NO, 105-—SATURDAY, MAY 29, 1971
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system
be installed to function in the event the

trols will function with the alternate
compressors.
(12) Separators for compressors.

of lubricated compreesion. The separator
shall be equipped with a drain and gag-
ing device

(1) An oll separator of suitable size
shall be installed in the compressor dis-
charge line. It shall be designed for at
least 250 psi.g. and shall be equipped
with & gaging device and drain valve.

(13) Condensers. The condenser sys-

both. The condenser shall be designed
for at least 250 psi.g. Provision shall be
mnade for purging noncondensibles either
manually or sutomatically.

(14) Receiver and liguid drain, A re~
:eiver shall be provided with a liquid-
.evel control to discharge the liquid am-
monis to storage. The receiver shall be
Jesigned for at least 250 psig. and be

ers and pipelines .which are
shall be covered with & of suit-~
able quality and thickness for the tem-
peratures encountered. Insulstion -shall
be suitably supported and pretected
igsinst the westher. Weatherproofing
shall be of a type which will not support
fame propagation.

(e) Systems utilizing portable DOT
containers. (1) Conformance. Cylinders
shall comply with DOT specifications

and shall be maintained, filled, packaged,”

narked, labeled, and shipped to compiy
with 49 CFR Chapter I and Marking
Portable Compressed Gas Containers to
{dentify the Material Contained, ANSI
248.1-1954 (R1970).

(2) Storage. Cylinders shall be stored
n an ares free from ignitable debris and

ottdoors.
(§) Heat protection. Cylinders filled in -
accordance with DOT will

regulations
become liquid full at 148° P, Cylinders
shall be protected from hest sources such
as rediant flame and stsampipes. Heat
ahall not be appiied directly to cylinders

damage.

(8) Valve cap. Any cylinder which is
designed to have a valve protection cap
shall have the cap securely in place when

Containers and pertinent equipment for
tank motor vehicles for the transporta-

pressure for containers shall be that spec-
ifiled in the regulations of the DOT.

(1) The shell or head thickness of any
container shall not be less than three-
sixteenth inch.

(1i{) All container openings, except
safety relief valves, liquid-level gaging

and pressure gages, shall be la-
beled to designate whether they com-
municate with liquid or vapor space.

(3) Container appurtenances. (1) All

shall be p

sppurt tected against
physical

damage.

(1) All connections to containers, ex-
oept filling connections, safety relief de-
vices, and liquid-level and pressure gage
connaections, shall be provided with suit-
able automatic excess flow valves, or in
Heu thereof, may be fitted with quick-

valves may be provided with a second-
ary control remote from the delivery con-
nections and such control mechanism
shall be provided with a fuaible section
(melting point 208°* F. t0 320° F.) which
will permit the internal valve to close
sutomatically in case of fire.

sutomatic back-pressure
check valves, excess-flow valves, or quick-
closing internal valves, to prevent back-
flow in case the filling connection is
broken. Where the filling and discharge
in the con-

with a quick-closing in
specified in subdivision (1)) of thia s~

paragraph, the automatic valve shall not
be required.

(iv) AR containers shall be equipped
for spray loading (filling in the vapor
space) with an approved vapor return
valve of adequate capacity.

(4) Piping end fittings. (1) All piping,
tubing, and fittings dhall be securely

(1) Pittings shall comply with para-
graph (b) (6) of this section. Pipe shall
be schedule 80.

(8) Safely relief devices. (1) The dia-
chafge from safety relief valves shall be

(1) Any portion of liquid nmmw
piping which at any time may be ¢l 4
at both ends shall be provided with &
hydrostatic relief valve. 3

(8) Tramsfer of k. , 4. () The cons
motor

level measurement, the
have a thermometer well so that the in-
ternal liquid temperature
determined. This volume when converted
to weight shall not exceed the fllling den-
sity specified by the DOT.

(1) Any pump, except a constant
speed centrifugal pump, shall be equipped
with a suiteble pressure actuated bypaas
valve permitting flow from discharge to
suction when the discharge pressure rises
above the predetermined point.
discharge shall also be equipped with a
spring-loaded safety relief valve set at
& pressure not more than 135 percent of
the setting of the bypess valve or more
than 400 psig.. whichever is larger.

(1) Compressors shall be equipped
with manually operated shutoff valves on
both suction and discharge connections.

gages of bourdon-tube type

shutoff valves. The compressor shall not
be ted if either pressure gage is re-
moved or is inoperative. A spring-losded,
safety-relief valve capable of discharging
to atmosphere the full flow of gas from
the compressor at & pressure not exceed-
ing 300 psig. shall be connected be-
tween the compressor discharge and the
shutoff valve.

(iv) Valve functions shall be clearly
and legibly identified by metal tags or
nameplates permanently affixed to each
valve.

(7) Full trailers and semitrailers. (1)
All full trallers shall be and se-
curely attached to the vehicle drawing

PEDERAL REGISTER, VOL. 34, NO. 103—SATURDAY, MAY 19, 1971
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sis extension arr t
tank, piping, valves, and fittings from
physical m of collision.

operal

(10) Portable tank containers (skid
tanks). Where portable tank containers
are used for farm storage they shall com-
ply with paragraph (¢)(1) of this sec-
ton. When portable tank contalners are
used in lieu of oargo tanks and are
permanently mounted on tank motor ve-
hicles for the on of am-
monia, they shall comply with the re-
quirements of this ph,

(g) Systems mounted on farm vehicles
other than for the application of am-
monic—(1) Applcation. This
applies to containers of 1,300 gallons
capecity or less and pertinent equip-
ment mounted on farm vehicles (imple-
ments of husbandry) and used other
than for the application of ammonis to
the soil. Parsgraph (b) of this section
applies to this paragraph unless other-
wise noted.

(2) Design pressure and classification
of containers. (1) The um design
pressure for containers shall bo 250 psig.

(i1) The shell or head thickness of any
container shall be not less than three-
sixteenths of an inch.

(3) Mounting containers. (1) A suit-
able “stop” or “stops™ ahall he mounted
on the vehicle or on the contaiper in

be dislodged from its mounting dus to
the vehicle coming to a sudden stop.
Back slippage shall also be prevented by
proper methods.

(1) A suitable “hold down'" device
shall be provided which will anchor the
container to the vehicle at one or more
places on each side of the container.

i) When containers are mounted on
four-wheel trailers, care shall be taken
to insure that the weight is distributed
evenly over both axles.

iivt When the cradle and the tank
are not welded together suitable mate-
rial shall be used between them to elimd-
nate metal-to-metal friction.

(iv) All conteiners with a capecity
exceeding 350 gallona shall be equipped
for apray loading or with an approved
vapor return valve.

Vi) It s Hquid withdrawal line is in-
stalled in the bottom of a container, the

.connections thereto, including hosee,

not be lower than the lowest horisontal
edge of the vehicle axle.

(viil) Provision shall be made to
secure both ends of the hose while in
transit.

(8) Marking the container. There
shall appear on esch side and on the
rear end of the container in letters at

(8) Farm vehicles.

(1) Farm vehicles shall conform with

State regulations.
) All trailers shall be securely at-
tached to the vehiclie drawing them by
means of drawbers supplemented by
suitable safety chains,

(1) A tratler shall be constructed so
that it will follow substantially in the
path of the towing vehicle and will not
vldnp or swerve dangerously from side to
side.

({ii) All vehicles shall carry a ¢can con-
taining 5 gallons or more of water.

(h) Systems mounted on farm vehicles
Jor the application o} ammonia. (1) This
paragraph applies to systems utilizing
containers of 260 galions eapaciv or less
which are mounted on farm vehicles (Im-
plement of hushandry) and used for the

U of ammonia to the soil. Par-
agraph (b) of this section applies to this
paragraph unless o noted.
Where larger containers are used, they
shall comply with parsgraph (g) of this
section,

(2) Design pressure and clasrification
of containers. (1) The minimum design

RDERAL REGISTER, VOL 34, NO. 105-—SATURDAY, MAY

. AR :
tainers and flow-control devices shall bé
securely mounted.

(4) Container valves and accessories.
(1) Esch container shall have s fzed
lquid-level gage.

(1) The filling connection shall be
fitted with 8 combination back-pressure
check valve and an excess-flow valve;
one double or two single back-pressure
check valves: or a poditive shutoff valve
in conjunction with an internal back-
pressure check valve or an internal
excess-flow valve.

(1i1) The applicator tank may be filled
by venting to

(iv) Regulation equipment may be
connected directly to the tank ecoupling
or fiange, in which cese a flexible con-

system.
ing equipment not so0 instalied shall dbe
flexibly connected to the contajner shut-
off valve.
(v) Noueunnowmnhm‘g

sixteenths inch in diameter.

§ 1910.112 (Reserved]

§1910.118 [Reserved)

] 191‘&'1’14' Additional delay in effective

The requirements of this Subpart H
shall be effective on February 15, 1973,
unliess before that date any employment
or place of employment becomes subject
to any safety or health standard which
is published in 41 CFR Part 50-204 by
virtue of the application of the Walsh-
Healey Public Contracts Aot (41 USC.
35-45) and which is incorporated in this
subpart. In which event, the standard
shall be effective under this subpart upon
the commencement of the Walsh-Healey
requirement.

§ 1910.115 Sources of standards.

Sec. Source

19010108 et 41 CPR 50-204.87, 170,
and 71.

1910102 oo 41 CPR 50-204.66.

1910.109.. ... NPFPA No. S0B-1968,

Standard for Liqui-
fied Hydrogen 8Sys-

tems at Consumer
Sites.
1910104 ... NFPA No. 386-1965,

Standard for the In-
staliation of Bulk
Oxygen Systems at
Cookumer Sites.
NFPA No. 30-1960,
Flammable sand Com-
bustible Liquids
Code
No.

NFPA 33-1969.
Standard for Spray
Pinishing using Flam-
mable and Combustl-
ble Materials.

1910108 cneennn.

1910107 e
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§$1920.116¢ Standards organisations.
wmmm( KFPA),
80 Betserymarch Btrest, Boston, MA 04110
Mationst Pant Food Institute, 1700 K Strest
".. Washington, DO 20006.
Gus Associath Ine., 300 FPivh
A‘\h?ﬂtﬂlu .

Ing., Unnhed Mc& , S48 st
cmmx«t«h ﬂl&}‘l”

"Wn. -
Wedivaal Board of Boller and Pressurs Ves-

My. Now tott. XY 10018
Boetaty for Testing and
(AFT), 1916 Race Street Phailadelphia,

PA 19188,
Undarwriters Laboratories, Inc. (tn.).
Bast Ohdo Btreet, Chicago, IL 008
Svbport }—Personal Pro'ocﬂvo
Equipment
519‘!0.132 General requirements.
(a) Applcation. Protective equipment,

processes or environment, chemical has-
ards, radiological hazards, or mechanical
trritants encountered in & manner capa-
ble of causing injury or impairment in
the function of any part of the body
through abeorption, inhslation or phys-
ical contact.

(b) Employee-ouned equipment.
Where employees provide thelr own pro-
tective equipment, the empiayer shall be
responstble to sssure its adequecy, in-
cluding proper maintenance, and sanita-
tion of such equipment.

(c) Desipm. All personal protective
equipment shall be of safe design and
construction of the work to be performed.

§1510.133 Eye and face protection.

(a) General. (1) Protective eye and
face equipment shall be required where
there 15 & ressonable probebility of In-
jury that can be prevented by such equip-
ment. In such eases, employers shall
maks conveniently svallable & type of
protector suitabls for the work to be
performed, and employees shall use such

able when worn under the designsted
conditions.

(1) They shall it strugly and shall not
mdubmm'ﬂthtblwmud

(lv) 'nnydnnlndmbk

&) 'n:q shall be capable of being
(vt) 'l‘hqdnllb'udlydamble -
(viD) mmmamww

and in good repair

® Perwwho.vﬁmmuhu&bo
use of corrective tn )
who are required by this standard to wear

$0EE108 O spec-

tacles of ene of the types

@ BSpectacles protective lenses
provide optical .

(1) Goggles ean be worn over

vo

(4)lmrym be distinetly
marked to facilitede identification only
of the manufacturer.

(8) When limitations

are indicated by ths manufacturer, they
nhsubemnam!mdto:hewandm
taken to see that such limitations and

obeerved.

precautions are strictly
(6) Design, testing, and
protection

Educational Eye and Face Protection,
287, 1-1968.
§ 1910.134 Respiratory protc :tion.

(a) Permissible proctice. (1) In the
control oecupatl disesses

of those onal
caused by bresthing air contaminated
with harmful dusts, fogs, fumes, mists,
2808, SIOKNS, IPTAYS, OF YRpOTs, the pri-
mary objective aball be to prevent at-
contamination: This shall be

sppropriste respirators
uoed“vurlm.nt to the following require-
men!
(2) Respirators shall be provl&d bz
eq

ares eonditioms of smployee
or abhall be maintained.
(9) There shall be reguiar inspection

use of up-
Jess it has been determined that they are
to perform the work and

use the local

UB. De t of ulture continue
to be acceptable for protection againat
specified Department .
of the Interior, of Mines, is the

agency now responsible for testing and
approving pesticide respirators,

tory Protection Z288.3-1908.
(d) Afr quality. (1) Cbmnr:ln:d air,
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- . procedures shall be developed

mpresecrs.
(1) Cylinders shall be tested and main-
tained in as prescribed in the

Shipping

patible with outlets for other gas ays-
tems to prevent inadvertent servicing of
air line respirators with nonrespirahble
gases or oxygen.

(4) Breathing gas containers shall be
marked in sccordance with American
Nationa] Standard Method of Marking
Portable Compressed Gas Containers to
Identify the Material Contained, Z48.1-
1954 Federal Specification BB-A-1084a,
June 21, 1968, Air,

Specification GGO-B-00675b, April 27,
1965, Breathing Apparatus, 'Self-Con-
tained.

(e) Use of respirgtors. (1) Standard
for respl-
rator use. These should inciude all infor-
mation and guidance necessary for their
proper selection, use, and care. Possihle
emergency and routine uses of
%ors should be anticipated and planned

or.

(2) The correct respirator shall be
specified for each job. The respirator
type is usually specified in the work pro-
cedures by a qualified Individual super-
vising the respiratory protective program.
The individual issuing them shall be
adequately instructed to insure that the
correct respirstor s issued Each respira-

thing apparatus
at the nearest fresh air base for emer-
§ency rescue.
4) Ruptntory proucﬁon hnobet-
ter

than the respirstor in
uhomh it 1= worn eomaenuouty Pro-
t random inepections

n Bw -~

Equlpment shall b propacty. madeiabaed
unﬁnmmm

[$11}) Ruplntor inspection shall in-
clude s check of the tightness of ocon-

tion dates and findings for respirators
maintained for emergency use.

check. To assure the
facepiece muhul be checked by the

FEDERAL REGISTER, YOL 34, NO. 103—SATURDAY, MAY 29, 1971 -
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sball be by & color code.
(2) All who 1ssue or use gas masks fall-

thereafter
until the canisters have completaly
served thelir purpose.
(3) On each canister shall appesr in
baold letters the following:

(1)e—
LOC oceecmcdcacnceecccs e n—aran
{Name for atmospheric contaminant)

or
Type N Gas Mask Canister

(1) In addition, essentially the fol-
lowing wording shall appear beneath the
sppropriate phrase on the canister
label: “For respiratory protection in at-
mospheres coutaining not more than
______ percent by votume of . .

(Name of atmospheric contaminant)

Carbon
Acid gases and ovganic vapors
Rydrocyaaio actd gas and chloropiorin vapor.

Acld geees, organic vepors, and ammoois

ganes.

Radicective materisls, excepting tritium and
noble gases.

Particulstes (dusts, fumaes, mists, fogn or
smokss) in combination with any of the

#iEHES]
,geigii,,;

-

i
§ R

White with ¥ -inch geesm siripe emmrpietely
around the eanister Mes Wy betbom.

‘=«h hfue stripe completel
mm:ﬁ of near the 7
Brown.
Purple (Magenis).
Canister calor for an dexignat

*Qray sball not be amigned as the main color for & canister designad 10 remoOTs actis or

sbove gases or vapors.
All of the above pheric 1
vapors.

Nors: Orunge chall be used as & cotplete DoAY, or stripe color t0 regtesenis gums »ot
the, tabat % the

tncluded in this table. The user will nesd to refer to

degres of protaction the canister will afford.
§ 1916.1385 Occupatienal head protec-
tiom.

Helmets for the protection of heads of
tmpect and

Requirements
for Industrial Hesd Protection, Z89.1-

1969.
§ 1910.136 Occupational foot protce-
tion.

Safety-toe footwear for employees
shall meet the requirements and spéci-
fications in American National Stand-
ard for Men's Safety-Toe Footwear,
241.1-1967.
$ 1910.137 FElectrical protective devices.
Rubber protective equipment for elec~
trical workers shall conform to the re-
quirements established tn the American
National Standards Institute Standards
as specified in the following lst:

Item

Rubber insulsting gloves. J6.5-1947.

Rubber matting for use JO.7-19¢8
around slectric (R1963).
spparstus.

Rubdber insulating JE.4-1970.
blankets.

Rubber insulating hoods. J6.3-1966

(R1963).

Rubber insulating lne J6.1-1060
hoee. (R1965)

Rubber insulsting Jo.53-1002
sleeves.

8 l9l£..1” Additiomal delay in efective
te. N

The requirements of this Subpert I
shall be effective on Pebruary 15, 1973,
unleas before thag date any employment

standard
is published in 41 CPR Part 50-204 by
virtue of the application of the Walsh-
Healey Public Contracts Act (41 US.C.
35-45) and which is incorporated in this
sobpart. In which event, the standard
shall be effective under this subpart

FIOERAL REGISTER, VOL 36, NO. 105—SATURDAY, MAY 29, 1971
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re

(3) Fire extinguisher size and place-
nent jor Class B fires other than for Ares
in fammable Hewids of appreciable depth.
g)r Minimal sises of fire extingulshers

Basie Marimum  Areas (o be pretected per vidually protected if
e . ks Smine the s distances in subpars-
mmo"‘ .,.,.'m m(s)u) g T i e
uac:u (quare oy (3qaare of s hasard shall be carefully
) e} BR)  ocated 50 a8 10 be 1n the pres-
- ence of a fire without undue danger to

13 Npud Nl theopensiar.
808 4N 2w (8) Pire extinguisher size and place-
R 82 3 for C Bazards. (1) Bxtinguish-
mmmc:aﬂn:lmlhaubon-
quired where energised trical equip-
T romart 10 pectfed In sub- may be encountersd which would

FEDSRAL

Avenoe, New Yok, NY 10036,

(1) At tntervals not exveeding those
specified in Table L-2 and subdivisions
(iv) through (vi) of this subperagraph,
extinguishers shall be hydrostatically
tested. The first hydrostatic retest may
be conducted betwesn the Aifth and sixth
yours for these with s designated test
intexval of b years.

MGOISTRR, VOL 34, NO. 105=SATURDAY, MAY 39, 197}
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Norx: Cylinders under jurisdiction of
the U.S. Department of Transportation
(formerly Interstate Commerce Com-
mission) may require hydrostatic test-
ing at more frequent periods.

(iv) Nitrogen cylinders (or other cyl-
inders used for inert-gas storage), such
as found on wheeled extinguishers, shall
be tested at & S-year interval.

(v) On those ers which are
equipped with & shutoffi nossle at the
outlet end of the hose, & hydrostatic test
shall be performed on the hose with its
couplings (but without the discharge
nossle) st the test interval specified for
the unit on which the hose is installed.

(vi) ‘The test pressure for dry chemical
and dsy powder hose assemblies requir-
ing & hydrostatic test shall be at & test
pressure of 300 pounds per square inch
for & l-minute period. Carbon dloxide

pa.i. for a 1-minute period.

(vi) Hydrostatic tests are not re-
quired on fire pails, pump-type water
extinguishers. and
{actory-sealed disposable (nonrefillsble)
containers. If such an extinguisher or
water pall shows evidence of corruslon
or mechanical injury, it may be unsafe
or unsuitable for further use and shall
be repiaced with & new unit.

(vill) The hydrostatic test date shall
be recorded on & record tag of metal or

an extinguisher which favorably passes
the hydrostatic test. The record tag
shall contain the following information:
Date of test, test pressure, and name
or initials of person or agency making
the test.

1ix) For extinguishers subjected to an
original factory test pressure of 350 p.sd.
or greater, the test pressure shall be 75
percent of the factory test pressure (as
noted on the extinguisher nameplate),
but in o case less than 300 pal, see
Table L~4. For extinguishers subjected to
an original factory test preasure of less
than 350 pasi., the test pressure shall
be 75 percent of the factory test pressure;
se¢ Table L—4. Pressure shall be applied

P o 4

_""?"'"

e

nnrdttannmi
at a rate of rise t0 regshr Bl tgst pres-
sure in appreximatety 1 mipcais, and the
mumm:mm
wmum relsased.
Tiste L4

EYDROSTATIC THNT -WON-IC

SPBCIYiL O ‘. DEPART
BTATION II.VLAIIOII
(lﬂlllllf OFYSRETATE COMMERCS O0MAMIMEOK)

[ 4
Extinguishec type hcur% m&& et
pretsure
AU chermiosl end 40 . ar of factory
L T
"fi' » wd Iactory
Foam—500 ‘.p.s.l. ............ m.
rm?‘n M. Y
m—w’o pslL  BOO............ m.
PN oot A
g psl  MO......... 200,
Stored-Dressnre o 00 pad or 15%“ :l factory
Yo st W0paL '
'“-.‘nunu- sad "un. m’« tactory
). test prossure.

from service.
§ 1910.158 Standpipe and hose systems.
(a) General requirements— (1) Apphi-
Where hoss

Protection
Installation of Standp!
tems NFPA 14-1970 and the requirements
of this section.
(2) Closets and cabdinets. Closets and
used to contain fire hose ahall

and so

hrtmvit.hthopmpthmdlmcoﬂho
hose and equipment at time of fire. They
shall be used for fire equipment only.

(3) Protection of standpipes. 8tand-
pipes shall be so located that they are
protected sgainst mechanical and fire
damage.

(b) Hose outlets—(1) Location of
hose. (1) Hose outlets shall be within
easy reach of a person standing on the
nooru:dmnocuelhﬁlbeonrcuet
from the floor. Hose stations shall be
located conspicuously within the immedi-
ste area and where not likely to be ob-
structed. Hose may be located at one
side of the standpipe and supplied by
short lateral connections to the standpipe
where necessary to avold obstructions.

(1) For Class III service, the outlets
for large hose shall be iocated (n & stair-
way enclosure, and for amall hoes the
outlets shall be incated in the corridor

FEDERAL REGISTER, VOL 34, KO. 103~SATURDAY, MAY

amwmkwmm
enclosure. -

(2) Hose connections. (1) w
for Cleas 1 service shall be provided with-
2%-inch hose connections on each Boor.

(i) Standpipes for Class II servicg
shall be provided with 1% -inch hose con-
nections on each fioor.

(4) Hose racks. Rach station provided
with samall hose shall be equipped with
an approved rack securely fastened in
position.

“{5) Hose :lm (1) An
ve shall provided at each et
for attachment of hose. out

(1§) Where the static pressure at any
:t.andpoo Wm’ outlet for small hose excedds

‘Per square inch, an approved
device shall be installed at the outled to
reduce the pressure so that the nodile
pressure will be approximately 80 pounds
per square inch.

Nors: Pressurs reducers are not required
on standpips outiets for 14 -inch hose be-
cause it s assumed 3% -inch bose will be
attached only when the persons likely to use
1t are trained in-handiing large streams.

(1) National (American) Sundl-td

Threads Gask Fire Hose Cou-
plings, NFPA No. 194-1968.

(8) Nozzles. Noasles shall be of an sp-
proved type. Size of noszles for small
hx::g shall be not larger than one-half

(1) Dry standpipe identification. Bach
hose connection on dry standpipes ahall
be pruvided with a conspicuous, durable,
and permanently legible sign’ reading
“Dry sundplpe for Fire Department Use

(c) Water 1) 1) Miné
supply for Class I service. (1) Tmh:%e
mum supply for Class I service s
suMficient to provide 500 gallons per min-
ute for a period of at least thirty (30)
minutes.

(ii) Where more than one standpipe is
required, the minimum supply shall be
500 gallons per minute for the first stand-"
pipe ;nd 250 nllons per minute tor each
sdditional the total ty not
toexceedzsoo:nl.lonalmmhte for &
period af at least thirty (30) minutes.

(i11) The supply shall be suficient to
maintain s residual pressure of 63 pounds
per square inch at the topmost outlet of
each standpipe (including the roof out-
let) with 500 gallons per minute fowing.

(2) Minimum supply for Class I1 serv-
tce. The minimum supply for Class II
service shall be sufficlent to provide 100

29, 1971
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Class II standpipe system.
(1) In high-rise bulldings having two
department connec-

partment conneotion, located as near as
practicable to the point where it joins
the

(vl) The pipe between the check valve
and the outside hose coupling shail be
equipped with an approved automatic
drip, arranged to discharge to a proper

place.
(vil) Hose connections shall be ap-

standard cape, properly secured and
ranged for easy removal by fire depart-
ments.

(viil) Hoee coupling threads shall con-
form to those used by the local fire de-
partment. (American) National Standard
PFire-Hose Coupling Screw Threads shall
be used whenever they will fit the local
fire department hose threads; see stand-
ard for Screw Threads and Gaskets for
Flre Hose Couplings, NFPA No. 194—
19868.

(ix) Hose connections should be on
the street side of buildings and shall be
located and srranged so that hose lines
can be readily and conveniently attached
to the inlets without interference from
any nearby objects including bulldings,
fences, posts, or other fire department
connections.

(x) Hose connections shall be desig-
nated by a sign having raised letters at
least one inch in sise cast on & plate

the portions of the

(d) Tests and maeintenance — (1)
Tests. All new systems including yard
piping shall be tested hydroatatically at
not less than 200 pounds per square
inch presasure for 3 hours, or at 50 pounds
per square inch in exceas of the normal

* pressure when the normal pressure is in

excess of 150 pounds per square inch.
(2) Periodic inspection. (1) The tanks
shall be kept properly filled, and where
pressure tanks are employed, & pressure
of at least 73 pounds per square inch
shall be maintained at all times,
Nors: Por se¢ Standard

further detalls,
for Weter Tanks for Private Plre Protection,
NFPA No. 23-1970,

Nors: Por further detalls, see Care of Pire
Rose, NPPA No. 196-1960.

Prxxp Prs Surrazssion EQuirsaNt
§ 1910.159 Aatomatic sprinkler systems.
() General requirements—(1)

(2) Water Every automatic
prinkler shall have at least one
automatic water su| of
) ty and reliability,
(3) Fire connection. A

department connections shall be pro-
vided in all cases.

(b) Fire department connections—1{1)
Size. Pipe size shall not be less than 4
inches for fire engine connections and
not less than 6 inches for firebost con-

‘nection to a 3-inch or smaller riser.

(2) Valves. (1) An approved straight-
away check valve shall be installed in
each fire department connection, located
a8 near as practicable to the point where
it joins the system.

(1) There shall be no shutoff valve in
the fire department connection.

(3) Support. Pire department connec-
tions shall be properly supported.

(4) Hose connections. (1) Hosee con-
nections shall be of approved type.

(1) Hose coupling threads shall con-
form to those used by the local fire
department. National (American) Stand-
ard Pire Hose Coupling Screw Threads
shall be used whenever they will fit the
local fire department hose.

(111) Hose connections shall be
equipped with cape, properly secured and
arranged for easy removal by fire
departments.

(iv) Hose connections shall be located
and 30 that hose lines can be
readily and conveniently attached to the
inlets without interference from any
nearby objects including buildings,
fences, posts, or other fire department
connections.

(v) Hose connections shall be desig-
nated by s sign having raised letters at
least 1 inch in size cast on plate or
fitting reading for service designated:
Vis—"AUTO-8PKR.” or “OPEN 8PKR.”

(¢) Sprinkler alarms—(1) General. (D)
Waterfiow alarms shall be provided on
all sprinkler installations.

(11) An alarm unit shall include an
approved mechanical alarm, horn, or
siren, or an spproved weatherproof elec-
tric gong, bell, horn, or siren on the out-
side of the buflding or approved elec-
tric gongs, bells, horns, or sirens inside

FEDERAL BEGISTER, VOL 34, NO., 105—SATURDAY, MAY
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1ve
the building, or a combination of such
devices,

erproof and guarded type. On each alarm
check valve used under conditions of
variable water pressure, a retarding de-
vice shall be installed. Suitable valves

80 arranged that
they may be locked or sealed in the open
poxition.

(2) Waterflow detecting devices. (1)
The alarm apparatus for a wet-pipe sys-
tem shall consist of an approved alarm
check valve or other approved water flow
detecting alarm device with the neces-
sary attachments required to give an

(i) The alarm apparatus for a dry-
pipe system shall consist of ved

pipe valve may be W0 the
D, The slane sara preac

for -
tion and deluge gystems consist of

A sprinkler system {nstalled under this
must be properly maintained
for efficient service. The owner is re-
sponsible for the condition of his sprin-
kler system and must use due diligence in
keeping the system in good operating
condition.

(e) Sprinkler head clearance—(1)
Type I storage. Clearance of at least 36
inches shall be maintained between
sprinkler deflectors and top of storage
to reduce the possibility of obstruction
to the distribution of water.

(2) Type Il storage. Clearance of at
least 18 inches shall be maintained be-
tween sprinkler deflectors and top of
storage to reduce the possibility of
obstruction to the distribution of water.

(8) Type lII storage. In sprinklered
bulldings, at least 18 inches clearance
between sprinkler- deflectors and top of
storage shall be maintained.

8 191‘0';}‘?‘0““1!0‘ dry, chemical extin-
systems.

(a) Genera{ requirements—(1) De-
sign. When dry chemical extinguishing
systems are provided they shall meet
the design requirements of the National
Fire Protection Association’s “Standard
for Dry Chemical Extinguishing Sys-
tems” NFPA No. 17-1969 and the re-
quirements of this section.

29, 17 -
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119101858 Mmh-#-.

Camnpresssd Gas Amocistion, - b
Averius, Now York, NY lﬂlmt

Nt nre a0

w amn. Boston MA oluo““

My. Now York MY,

Subpart M—Compressed Gas and
Compressed Alr Equipmiont

$ 1910.166 Imspection of compreseed
gaa cylinders. N .
ﬁo‘l:) Deﬁnwou.uu{edmmhm-
(1) High- and low-pressure cylinders:
means

900 pail. or greater;
less than 900 pad.
allowable wall

the

(3) Deuts: Dents (lneyundcrl)
deformations caused by the nnder
ocoming in contact with s blunt object m
such & way that the of metal
is not materially impaired.

(4) Cuts, gouges, or digs: Cuts, gouges,
or digs (In cylinders) means deforma-
tions caused by contact with a sharp
object in such a way as to cut into or
upset the metal of the cylinder, decress-
ing the wall thickness at that point.

(8) Corrosion or pitting: Means corro-
sion or pitting in cylinders involving the
loss of wall thickness by corrosive medis.
There are several kinds of pitting or cor-
roslon to be considered.

(8) Isolated pitting: Means isolated
pits of amall cross-section which do not
efectively weaken the cylinder wall but
are indicative of possible complete pene-
tration and leakage. 8ince the pitting is
gotl:cted the original wall is essentially

t.

(7) Line corrosion: Means pits which
are not isolated but are or
nearly connected to others in & narrow
band or line. This condition is more
serious than isolated uttlnc Line corro-
sfon frequently ocours in the area of
intersection of the tootrlnl and bottom
of & cylinder. This is sometimes refesrred
t0 a8 “‘crevice corrosion.”

(8) QGeneral corrosion: Means corro-
sion which covers considerable surface
aress of the cylinder. It reduces the
structural strength. It is often dificult to
measure or estimate the depth of general
corrogion because direct comparison with
the original wall cannot always be made.
General corrosion .5 often accompanied
by pitting.

(9) “DOT” means the US. Depart-
ment of Traraportation.

(b) General requirements—(1) Ap-
plication. (1) Eseh employer shall de-
termine that compressed gas cylinders

in

portant factor in determining the accep-
tability of s given cylihder for continued
mmdhs Users lacking experience

mupootcyundcrl!wrdm
(¢) Inspection of low-pressuré cylin-
the Aydroststic test

Cylinders
shall be checked a5 outlined below for
corrosion, genersl distortion, or any
other defect that might indicate s weak-
ness vhk:h would render it unfit for
service.

[} To corrosion limits for sl
mmtnddmotcyundm.md
include them in this section is not prac-.

shall the require-

any of the m\urcmenu of this sub-
dtvision is of iteelf cause for rejection of
s cylinder,

(a) A cylinder shall be rejected when

division (i), i), or (iv) of this
(c) A cylinder shall be rejected when
line corrosion on the cylinder is 3

inches in length or over and the remain-

mum sllowable wall thickness as deter-
mined under mbdivldon )y, @y, or
(iv) of this sub:
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: DOT  Nominal Maimam
O?hh Spesifas- sllowsble
O.W tem 5 "lll
s 1480 Fo (¥
.‘Jg z &
BAMS jre ‘ons
el fe % @
1 Without langitadies) ssene
(1) Whan the wall thickiess the
cylinder at manufacture is mot known,.
and the s tual wall b
measurec . z cylinder shall be refectad
when the reveals that the
deepest Dit in & general ares
exceeds three sixty-fourths inch. This

the mean diameter of the dent.

(viii) Cuts, gouges, or digs reduce the
wall thickness of the cylinder and in
addition are considered to be stress rais-
ers. Depth limita are set in this subpara-
graph; however, cylinders shall be
rejected at one-half of the limit set when-
ever the length of the defect is 3 inches
or more.

(@) When the original wall thickness
at manufacture s not known, and the

e, 197}
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) Aluminum cylinders

the action of fire shall be removed !rom
(®) Hlawmc cylindars—(1) Ap-
Cylin~- »plicstion. High-pressure cylinders

ders which bawe definite visible bulges mm.wmmd or - othes

cylinders. Tha inspestion

nh
mmamm
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t or more

il
il
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d ﬂhm s
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is asvumeed that
m
be
mmoke or
the cyiinder
with
(xi) Cylimders are manufactured with

& resacnably symmatrical shape.

] .nmmmmmmwm; mm

PIDEAL BSOHTER, VOL 36, NO. 165—SATURBAY, MAY 29/ 1971

-z

16457



(viil) Cylinders
8

i
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tion of foreign material. Such

shall be investigated. The hammer test is
very sensitive and is an easy, quick, and
convenient test that can be made with~
out removing the valwe before each
charging. It is an invaluable indicator
of internal corrosion.

§1910.167 Safety relief devices for com-
pveuedm&h-.

(a) Definitions. As wused In this
section:

(1) Sajety rele/ device. A “'safety re-
lief device” is a device intended to pre-
vent rupture of & cytinder ander certain
conditions of exposures. (The term ax
used herein shall include the approach
channel, the operating parts, and the
discharge channel) .

(2) Approach chanzel. An “approach
channel” is the passage or passages
through which gas must pass from the
cylinder to resch the opersiing parts of
the safety relief dewice,

(33 Discharge chansel. A "dlacharge
channel” is the pessage Of passages be-

¥o. 106—PL B—18

£
i

(9) Fusidle plug.

annel under econditions
and is intended to yield or melt at a pre-
ture permit the

yield
perature swrounded by s low-melting
point fusible metal of the required yield
temperature.

(12) Combinetion frangible disc-fusi-
bie plug. A “combination frangible disc-
fusible plug” is s frangible disc in com-
bination with & low melting point fusible

toeluleyieldm;ormelﬂn(dmrusl:l:
metal.

(13) Safety relief valve. A “‘safety re-
lief valve” is & safety relief device con-
taining an operating pert that iz held
normally {n a position closing the safety
relief device channel by spring force and
is intended to open and to close at pre-
determined

preskures,

(14) Combination safety relief valve

and fusible plug. A * safety

relief valve and fusible plug” is s safety

relfef device utilizing a safety reHef valve
in

combination device may be an integral
unit or separais units and s indended to

FEDERAL RSQISTER, VOL. 34, NO. 185—JATURBAY, MAY
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(24) Free air or free gas. "Pree air” or
“free gas” is alr or gas meesured at &
pressure of 14.7 pounds per square inch
absolute and a temperature of 80* P,

(25) DOT regulations. As used in this

Baggage
(Highway) and Water, ineluding Specifi-
cations for 8hipping Containers, Code of
Federal Regulations, Title 49, Parts 171
to178.

(b) General requirements—(1) Appl-

29, 17
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pers

* P., not less than 157° P, (188°* P.
ninaly.

v} Type CG-8: Combinstion fran-
le diso-fusible plug, utilizing s fusible
7y with yleld tempersture not over
1* P, noc less than 208° P. (213° P.
nioal)

vl) Type CO-T: Bafety relief valve.
vil) Type C6-8: Combination safety
ef valve snd fusible plug.

3) Spectfications and tests. All safety
el devioas covered by this section shall
et the design, construction, marking
1 test specification of the “Compressed
Associatton ty Relief Device

ief devices. (1) Compressed gas cylin-
s, which under the Regulations of
- Department of Transportation must
equipped with safety relief devices,
Al be bdonsidered acceptable when
upped with devices of proper con-
action, location, and discharge capac-
under the conditions prescribed in
sle 1 of the Compressed Gas Associa-
15 8iandard 8-1.1-1963.
i) Only replacement parts or assem-
es provided by the manufacturer shall
used unless the advisabflity of inter-
inge is proved by adequate tests.
1i{) When s frangible disc is used
:h 8 compressed gas cylinder, the rated
rsting pressure of the disc shall not
eed the minimum required test pres-
e of the cylinder with which the de-
? is used, except for DOT-3E eylin-
s (49 CFR Ch. I the rated bursting

ssure of the device shall not exosed

¥ pounds per square inch gags
3ig).

iv) When a safety relief valve is used
a compressed gas cylinder, the flow
ng pressure shall not exceed the
umum required test pressure of the
nder on which the safety relief valve
nstalled and the reseating pressure
11 not be less than the pressure in a
mally charged cylinder at 130* F.

v) When fittings and piping are used
either the upstream or downstream
> of both of a safety relief device or
ices, the paasages shall be 30 designed
t the flow capacity of the safety relief
ies will not be reduced below the
scity required for the container on
ch the safety relief device assembly
nstalied, nor to the extent that the
ration of the device could be im-
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it is equipped with a suitable device.

§ 1910.168 Safety relief devices for
and portable tanks

tion—(1) Cargo tank. A “cargo tank”
means any container designed to be per-
manently attached to any motor vehicle
or other highway vehicls and in which
is to be transported any compressed gas.
The term “cargo tank’ shall not be con-

for the purpose of supplying
propulsion of the vehicle or containers
fabricated under specifications for
cylinders.

(2) Portable tank. A “portable tank”
means any container designed primarily
to be attached to a motor

than tank car, or marine vessel, and
equipped with skide, mountings, or ac-
cessories to facilitate handling of the

term
construed to include any cargo tank, any
tank car tank, or any tank of the DOT-
108A and DOT-110A-W type.

(3) Safety relief device. A “safety re-
lief device” means a device intended to
prevent rupture of a coantainer under
certain conditions of exposure. -

(4) Safety relief valve. A “safety re-
Uef valve” means a safety relief device
contalning an operating part that is
held normally in a position closing the
safety relief device channel by spring
force and is intended to open and to
close at predetermined pressures.

(8) Set pressure. The “set pressure”
of & safety relief valve is the pressure
marked on the valve and at which the
valve .5 set to start-to-discharge.

3
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rating
which & safety
capacity.

(10) Free atr
or “free gas” means
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a3 used in the “Code” and is the maxi-
mum gage pressure at the top of the
tank in its operating position. To deter-
mine the minimum permissible thickness
of physical characteristics of the differ-
ent parts of the vessel, the static head
of the lading shall be added to the DOT
design pressure to determine the thick-

percent of the design pressure as provided
in 49 CPR 173.315 of DOT Regulations.

(14) Code. “Code” is defined as para-
graph U-88, U-89, U-200 or U-201 of sec-
tion VIII of the Boller and Pressure
Vessel Code of the American Society of
Mechanical rs, 1949 Edition; or

Vessel Code of the American Soclety of
Mechanical Engineers, 1980, 1963, 1956,

16459
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ver.
(3 Geges and valves.
receiver shall be equipped

g

$1910.170 Sources of standards.

Sou
41 CPR 850-204.68 refer-

1.2-1063, Safety Raliaf
Standards,

. Device
1910.169. ... ANSI B-19. 1938 Safety
-Code for Compressed

Alr Machinery.
§ 1910.171 Standards organizstions.

Specific standards of the following or-

ganizations have been referenced in this

part. Coples of the referenced materials

msy be obtsined from the

organizations.

Compressed Gas Amsocistion, Inc, 300 Pifth
Avenue, New York, NY 10039.

8 1910.177 Indoor general storage.
(8) Definttions applicadble to this sec-

tallation of Po
. NFPA No. 10-1970.

(3) “Exposure” means the exterior
presence of combustibles which, if 1g-
pited, could cause damage to the storage
bullding or its contents.

(4) A “firewsll” is & wall designed to
prevent the spresd of fire, having a fire
resistance rating of not less than 4 hours
and having sufficient structural atability
under fire conditions to allow collapse
of truction on either side without

Inc., United Engineering Center, 345 Bast
47th Street, New York, NY 10017,
Pire Pr 1 A st
terymarch Street. Boston, MA 02110.
American National Standards Inscitute, 1430
Brosdway, New York, NY 10018. B

Subpart N—Materiols Handling and
Storage

[] 1910.1]76 Handling . materials—gen-
eral,

60 Bat-

(a) Use of mechanical equipment.
Where mechanical handling equipment

FEORRAL

collapee of wall.

(5) “Horisontal channel” means any
uninterrupted space in excess of 5 feet
in length between horizontal layers of
stored commodities. Such channels may
be formed by pallets, shelving, racks, or
other storage arrangements.

(8) “Noncombustible” designates com-
modities, packaging, or storage aids
which will not ignite, burn or liberste
flammable gases when heated to & tem-
perature of 1,380° PFahrenheit for §
minutes.

les ooy n-
enersl

than erdinary combustib]
cluded withouyt affecting this g
lasgification,

p :
(13) “Type T  itorsge” is thad In

which the stovec _ommodities, >
ing and storage aids are nonco!
or contain only a gnall concentration of

le damage to the commodities stored
or to noncombustible wall, floor or roof
combustible com-

classifica General commodi
age that is subject to frequent

and storage of combustible packaging
and storage aids is excluded from this

category.

(13) “Approved” means Hsted or sp-
proved by at least one of the following
na g testing hbno‘r:-

packaging and storage aids would clas-
sify as noncombustibles regardless of
storage height. This standard does not
cover unpackaged bulk storage such a8

commodities. The

from those contemplated by this stand-
ard, Examples are rubber tires, roll paper,
and wax-coated cartons.

(2) Ezemptions. (1) Ordinary combus-
tibles plled higher than 31 feet intro-
duce serious fire protection problems
which are not within the scope of thix
standard -

(1) The provisions of this standard
do not spply to Refrigerated Warehouses.

RMGISTIR, VOL 34, NO. 105-—SATURDAY, MAY 29, 1971
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re

this
separsted from the main bulk ot storage

by firewalls.
(3) Any commodities which may be

() Fire protection requirements—
(1) Sprinkler systems. All warshouses
having combustible roof or floor ocom-
struction and all warehouses contain-

stallation of Sprinkler Systems, NFPA
No. 13-1968.

(2) Hose system water supply. (1)
‘Water supplies for hose streams shall be
provided to supplement that required for
sutomatic sprinklers.

(11) Where private underground sup-

shall be

(3) Hose systems. (1) Small hose (13
inch) where required by this standard
shall be installed in accordance. with
Standard for the Installation of Sprin-
kler Systems, NFPA No. 13-1969 and
Standard for the Installation of Stand-
?Eo_’;nd Hose Systems, NFPA No.

(i mmxmdmnmmm-
ficient small hose (1% tnch) shall be pro-
vided 30 that one hose stream can reach
any portion of the storage area. In build-
ings three stories or
(1% inch) may be supplied from the
sprinkler system in accordance wii
{tations outlined in Standard for the In-
stallation of Sprinkler Systems, NFFPA
No. 13-1969.

(4i) Standpipe and hose syatems con-
forming to the requirements of Standard
for the Installation of Standplpe and
Hose Systems, NFPA No. 14-1970, shall
be provided for bulldings over three
stories in height or having a floor level
75 feet or more above grade. Standpipes
shall be fully equipped for fire depart-
ment operations including fire depart-
ment connections.

FIDSRAL REGISTER, VOL 34, NX

in sccordance wi
loentionlnvhk:ht.hqm

used.
(3) Maintenance and operation of
electzle, liquid, and gaseous fueled indus-
trial trucks ahall be in accordance with
Standard for the Use, ln.lntannce and
Operation of Powersd Industrial
NPFPA No. 505-1969, Parts B and C.
(1) Bwllding service equipment. (1)
Heating, lighting, and service equipment
shall be of approved types, installed,
maintained and operated in accordance
with good practice
(3) Bteam lines and other huu.nt
squipment and machinery shall be in-

stalled of proeected so that the stored
comm t come in tact with
ths heating elements.

(3) Electrical equipment shall be in-
stalled in accordance with the provisions
of the National Electrical Code, NFPA
No. 70-1968.

(4) Raefrigeration systems, If used,

frigeration and Air Conditioning Engi-
nmm Inc. (ABHRE) 13-83, ANSI B9.1-
1

(8) Stored commodities shall not be
located under liquid fuel heating equip-
ment.

(g) Smoking. Bmoking shall be strictly
prohibited, except in locations promi-
nently designated as smoking areas, and
“No 8moking” signs shall be posted in

ted areas.

910.178 Powered industrial trucks.

(a) GQeneral requirements. (1) The re-
quirements of this section apply to fire
protection for fork trucks, tucwdn plat-

powered by electric motors or internal
combustion engines. These fire protec-
tion requirements do not sapply to com-
pressed alr or nonflammable compressed
gas-operated industrial trucks, nor to
farm vehicles. nor automotive vehicles

for highway use.
(2) All new powered industrial trucks
acquired after the effective date of this
specifica~

(3) Approved trucks shall bear a label
or some other identifying mark indicat-
ing approval by the testing laboratory.

(4) Modifications and additions which
affect capacity and safe operstion ahall
not be performed by the customer or user
without manufacturers prior written ap-
proval, Capacity, operation, and main-

105~—SATURDAY, MAY

approximate weight ot the
sttachment combination at maximum
elevation with load laterally centered.

(6) The user shall see that all name-
plates and markings are in place and are
masintained in & legibie condition.

(T) Definition: As used in this section,
“approved” means listed or approved by
at least one of the following na

and to limit
surface temperstures. They may be used
in some locations where the use of an B
unit may not be considered suitable.

unit may be used where the use of an E
and ES unit may not be considered
suitable.

(7) The EX designated units are elec-
trically powered units that differ from
the E, ES, or EE units in that the elec-
trical fittings and ‘equipment are so de-
signed. constructed and assembled that
the units may be used in certain atmos-
pheres containing nunmnble vapors or
dusts.

(8) The O designated units are gaso-
line powered units having minimum ac-
ceptable safeguards against inherent fire
hazards.

(9) The GS designated units are gaso-

line powered units that are provided with
sdditional safeguards to the exhaust,

29, l"t‘~
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(13) The LPS designated units are

uelied petroleum gas powered units that

SUNMAAY TARLE ON DSE OF DIDOSTRIAL TAUCKS Of YARIOUS LOCA TIOMWS

Clam II ecutions Class 111 osutions

Clas [ sentions

Unshissified

Noos

Gessline Metal dost

t.a Napbths

Aosty- Hydre- Eb
= T

Orllml
proparties

shds and entabde

dluﬂ:- Piors snd Wharves tn-
a4 greape gunarsl

o ueed.

.w_%

». u. :
?\m %M

mm m mm...
mmh i

Nooe

bigs

ucd

Hitiil

Autborised ases of trucks by types fn groaps of clames snd divisions

Nowe A BC D ABC D

Greups iv clnsew

'Prpuol !fnf.h

D T MRRARELE

e DY.oo.ecieeeenee.. DY

DA
-ee DYool

Tt

sTayTTTTTY

rT

1)
BE
BX
ai
TReElllll
[
), ®

: m

TEETTTT
&)

Lps.
0 (a) 208
@), ()

% (s)

22 ()

e

-
DDD Mnuu OO L...n

i mmmmmmmm%

**Trucks senforming to thess Types roay slse be nsed—ese subdivisien (¢)(2) (x) and (¢) (3) (xil) of this sectivo.
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