Chaper 5

Some significant standards

Many OSHA standadsapply to virtudly all employers, because theregulated activity or
condtionis common to amost every work environment. Other standadsare limited in thar
application, because the regulated activity or condtionis not foundin most employersO

workplaces. A particular OSHA standard coud apply only to asmall subset of theemployees or
work operationsat an employer@ place of busness, and have norelevance at dl to thework of

themgority.

Basic standards
applicable to most employers

Important basic standards affecting most, if not dl, indugria workplaces address genera
housekeeping, waking and working surfaces, both fixed and portable ladders, scaffolds and

prevention of fals through floor openings Employers must keep theworkplace aisles clear of
obstructions, and floors clear of tripping and dlipping hazards When water onfloorsislikely,

drainage systems are required to minimize the hazard. Also, the use of guardrails or other

systems to prevent fals to alower working surface are required. Smilar generd requirements for
housekeeping apply to congruction work environments, and asubstantia portion of the OSHA

congruction standards are devoted to scaffoldsand fall protection, as onemight expect.

Emergencies

All employers must plan for emergencies Bfor quick exit from the workplace and rapid
notification of the proper response organizations. The standads mandate awritten
emergency plan for indugrial employers with more than 10 employees. However, OSHA
requires that all employers anticipate likely emergendes and plan for them by training
employees, developing procedures, and del egating responsibilities. Industrial employers
must ensure that exits are marked properly, and that these are not locked or blocked by
accumulationsof materiads. In some cases, darm systems are required. Other OSHA
standads impose additiond requirements when particular types of hazards create an
elevated risk of fire, exploson, or other emergencies. Construction sites are covered by
smilar standadsin the OSHA construction standads

Medical services and first aid

Medica services andfirst aid are related to planning for emergencies, and al indugria and
congruction employers must ensure thar availability. There must be adequate first-aid
supplies available in theworkplace. If thereis no nearby medica facility, then some
employees mug be delegated first-aid duties, for which they must be adequately trained



(see bloodbone pathogens discussion below). Required first-aid devices explicitly include
eyewash stations and emergency showers, if either theeyes or the body of employee®
workers coud be splashed with Gnjuriouscorrosve materias.O

Firefighting equipment

If an employer@ emergency plans cal for the use of firefighting equipment by employees,
then these devices must be properly selected, maintained, and positionad in the
workplace. Such employers must ensure that the devices are ingpected, andin some cases
tested, at specified intervas. In addtion, employees must receive appropriate training.
The reguirements are much more stringent if an employer organizes aforma Qire brigadeO
to respond to emergencies. Therequirements concerning fire brigades include appropriate
selection of respirators for use in conditionsimmediately dangerousto life and hedth.

Flammable and combustible liquids

The safe storage of flammable and combudible liquidsis an important part of fire
prevention and fire protection, because these substances can create an initid blaze or
enhance the severity of afirethat started e sewhere. OSHA requires tha employers that
store such materids classify them in accordance with technica safety criteria (flash point,
bailing point, etc.) and adhere to complex rules regarding maximum inventory, storeroom
configuration, and storage method. In addition, employers must avoid accumulation of
static dectricity Dwhich can cause sparking Bduring tranders to containers. In addition,
many technica requirements areimpaosed upon employers that store or trander large
guantities of flammable or combugibleliquids

Sanitation

OSHA mandates minimd standadsfor sanitationin indugria and congruction
workplaces. Thegenerd requirements include the adequate provision of potable water
from sources that cannat be confused with supplies of nonpotable water. Such systems
must be designed to ensure that non-potable water cannotbe supplied by mistake for
drinking, dishwashing, bathing, or other hygienic purposes. Drinking water may not be
dipped from a container, evenif it is covered between uses. The sanitation standadsaso
specify the number of toilets required for workers of each sex, as well as the number of
showers, if these are necessary.

Other standards

Thelist of OSHA standadsincludes severd other subparts with basic provisions
affecting many employers Blarge and small. Persond protective equipment to guard
agang foot, eye, head, or other injury must be provided when necessary. Evenif an
employer does not use forklifts or cranes, some basic rules concerning Qnaterias handing
and storageOmost likely will apply. Similarly, al dangerousmachinery to which
employees have access must beguarded, even if the machinery is not atype explicitly
addressed by a standard (such as abrasive whedls). Other subparts with broadly
applicable standads are thase on power tools, welding, and electrica safety. Few



indudria workplaces can operate safely without attention to tool inspections, ground
fault protection, and other basic safety precautions.

Major standards
applicable to many employers

Severd standadsdeserve specid treatment because they impose compliance burdensthat
many employers do not nomaly anticipate. These standadsnomaly require
preparation of adocument assessing the hazard and describing the employer@ plans for
compliance. In addtion, OSHA amogt invaiably requires maintenance of numerous
records on the operation of the employer@ compliance program. Such recordsinclude
those doaumenting training, medicad monitoring, and workplace assessments, dl of which
nomaly are required. Workplace assessments could include technica measurements of
thelevel of theregulated hazard in the employer@ variouswork environments, or duting
variousoperations tha occur there.

Chemical hazard communication

Of specia significance are OSHA requirements on the communication of chemical hazardsto
employees, which invaves workplaces where employees are exposed to chemicd hazards This
regulation, often caled the Qight-to-knowOstandard, mandates that an employer must maintain a
materia safety data sheet (MSDS) on every hazardous chemica located or used in the
employer@ work facility. Thisincludes chemicalsthat present physica hazards (reactivity to
water, flammability, high pressure, etc.) and chemica hazards (toxicity, irritation, elevated risk of
cancer, etc.). Unda most circumstances, an MSDS onan indugria chemicd must beavailable for
inspection by employees who work with thechemical. With few exceptions, containers holding
indugria chemicals mus belabeed.

An affected employer must review its use of chemicas and make an assessment of the hazards
present. Training of employees upon initid employment, when condtionschange, and
periodicdly thereafter dso isrequired. Employees must know the nature of the hazards the
steps necessary to work safely, and theemployer@ plan for compliance with the standard. The
hazard assessment and the compliance plan mug exist as a written hazard communication
program, which must indude alist of al chemicds covered by the standad.

Workplace exposure to noise

Long-term exposure to excessively noisy environments can produce gradual hearing loss, which
can progress to the stage of profounddisability. Employees in many industrial workplaces
routindy are exposed to noise at levels high enowh to trigger therequirements of the OSHA
standad on occupaiond noise exposure.

Themeasurement of workplace naise levels for the purpose of OSHA complianceis complex.
The standad limits workplace exposure to noise to an amourt GequivalentOto an eight-hour
exposure at acontinuows soundleve of 90 decibels (90 dBA) onthe A\ Oscale. Thisis the
permissible exposure limit (PEL) for unprotected employees. However, some people actudly



may experience hearing loss after prolonged exposure to levels somewhat bd ow the PEL. For this
reason, OSHA requires that employers take certain actionsif employees are exposed to levels
abowe the Caction level .OTheaction leve is theequivaent of continuous exposure to 85 dBA for
eight hours.

Thestandad requires that employers identify employees whose exposure to noise over thework
shift isat or above theactionlevel. (The determination can be dore readily by severd techniques.
A competent indugria hygienist should be invdved in the measurements.) Employees so
identified must beincluded in a Ghearing congervation program,Owhich invdves initial and
periodic audograms to detect incipient hearing loss.

No employee may beexposed to soundlevels above the PEL, unless appropriate protective
earmuffs or earplugsare used. An employee identified as oneexperiencing incipient hearing loss
must use hearing protection at levels above the Gaction level.OThelength of a shift is afactor in
this determination, because a 10-hour shift at the same equivaent soundlevd resultsin atotal
QloseOthat is 25 percent higher than that received in an éight-hour shift. Thus, in agiven
situation, exposure to the condtionsduring an eight-hour shift might bejust blow 100 percent
of the OSHA limit, while exposure over a 10-hourshift coud be well aboweit.

Requirements for workplace assessment, training, and medicd (audiometric) monitoring are
extensve when employeesOexposures exceed theaction level. In addition, OSHA requires that
employers maintain records of every aspect of the compliance program. The standad adso
containstechnical specifications on aud ogram interpretation, hearing protector attenuaion, and
caibration of audometric testing devices.

Bloodborne pathogens

The prindpd purpose of the standard on bloodbone pathogensis to protect employees from
two diseases:

¥ HIV (AIDS)
and
¥ hepaitisB.

It applies to Gl occupationd exposure to bloodor other potentidly infectiousmaterias.O
Affected employersare not jugt limited to those that provide medica and dental services.
Employersin many industries have been cited for failure to comply, often because designated
providers of first aid are notincluded in the required bloodbone pathogen program. Unde the
medical first-aid standard (discussed abowe), employers are required to designate an employee
whoistrained infirst aid to provide such assistance where the employer@ facility is not in near
proximity to a hospital or clinic.

Thebasic requirement is awritten exposure control plan, which must provide alist of employees
in jobsthat invdve exposure and alist of dl tasks that present the potential for exposure. The
doaument must detail the employer® procedures for evaluating and minimizing such exposures to



blood,blood produds, other body fluids and other infectiousmaterias. Required procedures for
handing waste, disposal of needles, disinfection of work areas, and use of protective clothing,
goves, and devices must be described in the written plan.

Employers must offer avaccination agang hepatitis B at no cos to employees who desire to
receive oreg, if thework invaves exposure to this hazard. Employers are required to maintain a
record of any vaccinationsand refusa's of such by employees. Also, employers must perform
extengve follow-up investigationsand evaluationswhen an expaosure episode has occurred, and
detailed, specified records of theevent andits effect upon the exposed individua mug be
maintai ned.

Initid andannuwd training of covered employeesis required, and the OSHA standad explicitly
requires coverage of specified topics. Training records must be maintained by theemployer. In
addition, the standard requires variouswarning signs to communicate dangers and required work
practices to employees.

The lockout/tagout standard

In many indugria workplaces, the hazard of Qunexpected energizationOcan occur when
employees perform maintenance on machines and other equipment. Seriousinjury can result if an
employee inadvertently turns on equipment while another employee® body or limb is within the
zone of danger during operation. Thelockout/tagout standad, requiring the Gontrol of hazardous
energy,Ois designed to prevent this.

Thebasic meansof providing protectionis the use of locks on manua switches, vaves, etcetera
controlling the energy supply to the dangerousmachine, equipment or device. Only designated
employees may apply and remove thelocks, in accordance with strict OSHA requirements and
the employer@ written program. If locks cannotbe used, theemployer must use tagsto warn
others agang restoring power; however, locks are preferred. Theemployees exposed to the
danger must be the ones who perform thelockout or tagout of the equipment.

Employers must assess the potentid for accidents of this ty pe during service, maintenance, or
repar of machines and equipment. A written plan detailing protective measures required during
work invaving this hazard must be prepared for each facility. Theemployees must betrained in
the proper work as well aslockout procedures, and only trained employees may do work
requiring lockout/'tagout or perform tasks required by thewritten program. Recordsof thisinitial
and annual training must be maintained, as well as records of required inspections by the
employer to ensure compliance.

Confined space entry

Entry into confined spacesis another job duty tha can be extraordinarily dangerousin indudrial
or other work environments. The hazards are numerousand include: toxic, oxygen-deficient,
andor flammable atmospheres, as well as engulfment hazards (for example, from grain or the
unanticipated release of feedsock chemicas). Also, an otherwise minor event could have fata



consequences if a Qlangerousinterna configurationGhinders rescue or causes entrapment of an
employee within the confined space.

This OSHA standad requires tha employersidentify all confined spacesin theworkplace. In
genera, aconfined spaceis onethat can be entered for work through restricted or limited
openings and that is not intended by design or purpose for employee occupancy. Examples are
vaults, pits, tanks and vessels.

Employers also must further determine which confined spaces are Qpermit spaces,Osubiject to
stringent requirements, including the prohibition of unauthorized entry. A permit spaceisa
confined space in which one of the recognized hazards discussed previoudy could occur Bthat is,
thehazard is present or thereisarisk that it coud develop. Employers should note that the
potentia hazard assodated with aconfined space coud be inherent in the spaceitself (for
example, a sewer), or it coud bea produd of thework performed there (for example, welding).

Theemployer must develop a permit space program based upon a thorough assessment of the
spaces and thelikdy hazards. Thewritten doaument must include detailed work ruleson al
aspects of theanticipated entries, including testing of theatmosphere, supplying ventilation,
stationing of attendants at theentry port, maintaining communication with employeesinsde, and
ensuring effective rescue if necessary.

In addition, thewritten program must describe the employer@ permit system for authorizing
work in confined spaces and assuring its safety. A permit for such work must show that the
employer consdered thelikely hazards and specified the procedures to prevent harm to
employees. The permit mug apply to a specific entry on a specific date, andit mug state the
duration of the project and the personnd who will be present. A trained supervisor mug sign the
permit before entry, and the supervisor must cancel the permit when the specified work is
completed or if any impermissible condtion occurs.

The standard impases stringent requirements regarding rescue because many people have died
after entering confined spaces to aid others. Employers must plan both for retrieva from the
space and for the provision of emergency services. For mog situations, harnesses with retrieval
lines attached to mechanica devices are required to effect rescue without entry of additional
personnd.

Extengve training of employeesisrequired under thestandard. Thetraining must prepare
employees for variousroles necessary for safe work Bentrants, attendants, supervisors, and
rescuers. Records of this training must be maintained. In addition, theemployer must maintain
canceled permits for one year to facilitate program evaluation.

Chemical hazards (including asbestos)

OSHAG limits on airbome exposures to toxic chemicas are foundin subpart Z, Toxic and
Hazardous Subgances. These pemissible exposure limits (PEL s) take severd forms, depending
upon the particular chemicd regulated. For many employers, compliance with limits on chemical



exposures can become very complex, requiring the assi stance of a professiond indugrial
hygienist.

Several hundeed chemicas are regulated only by means of their entries in the @ OTables, which
are merely lists of chemicals and ther respective PEL exposure limits. Subsequent standadsded
with individua chemicds, including asbestos, benzene, lead, methylene chloride, ethyleneoxide,
and cotton dust, as well as severa other chemicdsthat are consdered to be potent carcinagens
Theseindvidua, substance-specific standadsnomally provide comprehensve regulation of the
chemical and impaose many requirements in addition to PELs.

Thestandadsgenerdly employ oneof two units of contaminant concentrationin air:
¥ parts per million (ppm) by volume
¥ milligrams per cubic meter (mg/m3).

Thelatter unit is used only for dusts, fumes, mists, and other suspensions of solid or liquid
particlesinair. If thecontaminant is agas or avapor, either unit may beused. A smple formula
can be used to convert ppm to mg/m?3, if themolecular weight of thegas or vapor is known. One
exception to thisis asbestos fibers, which are measured in fibers/cm?.

Most OSHA PEL s are limits on the average exposure over an eight-hour shift, which is caled a
time-weighted average (TWA). The employee(d level of exposure may vary greatly during the
shift, but only theintegrated exposure Bthe average over the shift Bis compared with the OSHA
PEL-TWA to assess compliance. A few OSHA limits are termed ceiling limits, which arelevels
of exposure that may not be exceeded even instantaneoudy. For such chemicds, the exposure
profileis not relevant for the purpose of OSHA compliance. Rather, the PEL-celling is exceeded
if theexposure level was aboweit for the briefest periodin which it was possible to make an
accurate measurement.

OSHA dso places, for afew chemicds, limits on theaverage concentration during short periods
of relatively high exposure. Such limits, termed short-term exposure limits (STELS) nomally
apply to theaverage over a15-minute interva. For example, in the case of benzene, an
unprotected employee may be exposed to no more than one ppm as an average over an eight-hour
day, but the exposure level may not exceed five ppm during any 15-minute interva of relatively
high exposure. The PEL-TWA of benzeneis oneppm, and the PEL-STEL isfive ppm. An
employee exposure to six ppm benzenefor five minutes would mean that the standad had been
violated, even if there was zero exposure for the othe 475minutes of the eight-hour shift.

Severd aspects of the OSHA limitsin subpart Z complicate ther use. Theddinitionsemployed
in Table Z-2 to limit exposure to the few chemicas listed therein differ from those discussed
previoudy. For severa chemicds, limitslisted in the tables have been superceded by substance-
specific standadsthat apply to most, but not all, industries. Also, thereis someinconsgstency in
terminology with respect to short-term exposure limits, which occasiondly are called Gexcursion
limits.Oln the case of asbestos, theexcursion limit (EL) actudly isa STEL applied to a 30-minute
interva, rather than theusud 15-minute interval.



Employers whose employees are exposed to asbestos, benzene, lead, or severd other airbome
contaminants covered by single-substance standards must be concerned about the action level
(AL). For afew substances, OSHA imposes regulatory reguirements when employeesO
exposures are beow the PEL, but above the AL. Exposure of employees at thelow AL triggers
certain required Gctiongdby employers, such as training, routine exposure measurements, and
more frequent surveillance of condtions

If an employee@ exposure exceeds the PEL, then theemployer is expected to use Gengineering®
or other controls to bring the exposure into compliance. When this cannotbe dore, then the
employer may rely upon respiratory protection,if it does so in accordance with OSHA
requirements.

Respiratory protection

Compliance with the OSHA standard on the use of respirators in the workplace presents
significant technical, legd, and manageria challenges for many indudria employers. Employers
must perform aformal GevaluationOof respiratory hazards, which must include Gareasonable
estimate of employee exposuresOand Gin identification of the contaminant( chemicd state and
physica form.Oln most work environments, such astudy would reguire the expertise of an
experienced indugrid hygienist or asimilarly trained specidist.

Of course theemployer must determine whether workplace atmospheres are Ommediately
dangerousto life and hedthOQ(IDLH), as aresult of either a high concentration of a toxic
contaminant or alow concentration of oxygen, or both. Work areas and operationsin which
IDLH atmospheres occur, or might occur under certain condtions, must beidentified, and
suitable respirators incorporating redundant safety features must berequired.

In addition to theidentities, physical forms, and concentrations of the variouscontaminants, the
employer mug identify Geevant workplace and user factors.OThese coud include high
humidity, which reduces the service life of respirator cartridges used aganst gases and vapors, or
the presence of oil mist, which can diminish the effectiveness of filter cartridges used against solid
andliquid aerols (particles, mists, etc.). In fact, the presence or absence of any oil mists now is
acritical factor infilter cartridge selection.

Employers aso are required to evaluate the servicelives of respirator cartridges. Thisis
especidly truein the case of cartridges used to removegaseousand vaporous contaminants. The
preferred option is an end-of-service-lifeindcator (ESLI1) ingtaled by the manufacturer, but these
are notavailablein mog cases. If thereisno ESLI, then theemployer must use some other
method to establish servicelife under the condtionspresent in theworkplace. This coudinvave
the use of manufacturer@ recommendations or other technical reports.

TheemployerG respiratory protection program must include many eements. First, theemployer
must make sure that theemployee who will be required to use arespirator is physicaly able to
do so. OSHA requires employers to provide amedica questionnare condwcted by amedica
professiond. Theanswers to themedica questionnare may indcate the necessity for addtiond
medical evaluationincluding pulmonary fundion history. Theemployer mus perform annud fit



testing according to OSHA requirements, and ensure agood facepiece fit by maintaining a supply
of respiratorsin a Gufficient numberOof mode/size combinations Theemployer must provide
theinitia training of employees who use respirators and arrange theinitia determinations of
medica fitness to use the devices.

Employers may provide respirators to employees who request tham even if air contaminants are
present only in low concentrations (bdow OSHA limits) and oxygen concentration is adequate.
However, this Qroluntary respirator useOis permitted only if the employer determines that it
will not On itself create a hazard OThe standard imposes specific duties on employers who alow
the use of respirators when they are not required.

OSHA requires detailed records of the administration of each aspect of the employer® program.
Thisincludes training records medicd qudification statements, detailed information on each
administered fit test, and other information.

Theremud beaforma, written respiratory protection program with sections specificdly
addressing the variousworkplace condtionsfor which different types of protective equipment
are necessary. Thewritten program must detail the employer® procedures for ensuring that
employees receive clean, properly fitting respirators, and that theemployees are medicdly
qudified and appropriately trained. There must be a stated provision on the employer® ongoing
procedure for evauating the effectiveness of therespiratory protection program. The program
must have a designated administrator Qqudified by appropriate training or experience that is
commensurate with the complexity of the program.O



