ANDERSON COUNTY

PERSONAL PROTECTIVE EQUIPMENT (PPE)
WHITE PAPER

Employers are responsible for providing a safe and healthy workplace for their employees.
OSHA's role is to promote the safety and health of America’s working men and women by
setting and enforcing standards; providing training, outreach and education; establishing
partnerships; and encouraging continual improvement in workplace safety and health.

Hazards exist in every workplace in many different forms: sharp edges, falling objects, flying
sparks, chemicals, noise and a myriad of other potentially dangerous situations. The
Occupational Safety and Health Administration (OSHA) requires that employers protect their
employees from workplace hazards that can cause injury.

Controlling a hazard at its source is the best way to protect employees. Depending on the hazard
or workplace conditions, OSHA recommends the use of engineering or work practice controls to
manage or eliminate hazards to the greatest extent possible. For example, building a barrier
between the hazard and the employees is an engineering control; changing the way in which
employees perform their work is a work practice control.

In general, employers are responsible for:

e Performing a “hazard assessment” of the workplace to identify and control physical and
health hazards:
o Impact
Penetration
Compression (roll-over)
Chemical
Heat/cold
Harmful Dust
Light (optical) radiation, and
o Biologic
e |dentifying and providing appropriate PPE for employees.
e Training employees in the use and care of the PPE.
e Maintaining PPE, including replacing worn or damaged PPE.

e Periodically reviewing, updating and evaluating the effectiveness of the PPE program.
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In general, employees should:

e Properly wear PPE
e Attend training sessions on PPE



e Care for, clean and maintain PPE, and
e Inform a supervisor of the need to repair or replace PPE.

Selecting PPE:

All PPE clothing and equipment should be of safe design and construction, and should be
maintained in a clean and reliable fashion. Employers should take the fit and comfort of PPE into
consideration when selecting appropriate items for their workplace. PPE that fits well and is
comfortable to wear will encourage employee use of PPE. Most protective devices are available
in multiple sizes and care should be taken to select the proper size for each employee. If several
different types of PPE are worn together, make sure they are compatible. If PPE does not fit
properly, it can make the difference between being safely covered or dangerously exposed. It
may not provide the level of protection desired and may discourage employee use.

Eye and Face Protection:

Employees can be exposed to a large number of hazards that pose danger to their eyes and face.
OSHA requires employers to ensure that employees have appropriate eye or face protection if
they are exposed to eye or face hazards from flying particles, molten metal, liquid chemicals,
acids or caustic liquids, chemical gases or vapors, potentially infected material or potentially
harmful light radiation.

Many occupational eye injuries occur because employees are not wearing any eye protection
while others result from wearing improper or poorly fitting eye protection. Employers must be
sure that their employees wear appropriate eye and face protection and that the selected form of
protection is appropriate to the work being performed and properly fits each employee exposed
to the hazard.

Types of Protection:

o Safety spectacles: These protective eyeglasses have safety frames constructed of metal or
plastic and impact-resistant lenses. Side shields are available on some models.

e Goggles: These are tight-fitting eye protection that completely cover the eyes, eye
sockets and the facial area immediately surrounding the eyes and provide protection from
impact, dust and splashes. Some goggles will fit over corrective lenses.

e Welding shields: Constructed of vulcanized fiber or fiberglass and fitted with a filtered
lens, welding shields protect eyes from burns caused by infrared or intense radiant light;
they also protect both the eyes and face from flying sparks, metal spatter and slag chips
produced during welding, brazing, soldering and 12 cutting operations. OSHA requires
filter lenses to have a shade number appropriate to protect against the specific hazards of
the work being performed in order to protect against harmful light radiation.

e Laser safety goggles: These specialty goggles protect against intense concentrations of
light produced by lasers. The type of laser safety goggles an employer chooses will
depend upon the equipment and operating conditions in the workplace.



e Face shields: These transparent sheets of plastic extend from the eyebrows to below the
chin and across the entire width of the employee’s head. Some are polarized for glare
protection. Face shields protect against nuisance dusts and potential splashes or sprays of
hazardous liquids but will not provide adequate protection against impact hazards. Face
shields used in combination with goggles or safety spectacles will provide additional
protection against impact hazards.

Head Protection:

Protecting employees from potential head injuries is a key element of any safety program. A
head injury can impair an employee for life or it can be fatal. Wearing a safety helmet or hard hat
is one of the easiest ways to protect an employee’s head 17 from injury. Hard hats can protect
employees from impact and penetration hazards as well as from electrical shock and burn
hazards. Employers must ensure that their employees wear head protection if any of the
following apply:

e Objects might fall from above and strike them on the head
e They might bump their heads against fixed objects, such as exposed pipes or beams
e There is a possibility of accidental head contact with electrical hazards

In general, protective helmets or hard hats should do the following:

e Resist penetration by objects

e Absorb the shock of a blow

e Be water-resistant and slow burning

e Have clear instructions explaining proper adjustment and replacement of the suspension
and headband.

Types of Protection:

e Class A hard hats: provide impact and penetration resistance along with limited voltage
protection (up to 2,200 volts).

e Class B hard hats: provide the highest level of protection against electrical hazards, with
high-voltage shock and burn protection (up to 20,000 volts). They also provide protection
from impact and penetration hazards by flying/falling objects.

e Class C hard hats: provide lightweight comfort and impact protection but offer no
protection from electrical hazards.

Another class of protective headgear on the market is called a “bump hat,” designed for use in
areas with low head clearance. They are recommended for areas where protection is needed from
head bumps and lacerations. These are not designed to protect against falling or flying objects.



Foot and Leg Protection:

Employees who face possible foot or leg injuries from falling or rolling objects or from crushing
or penetrating materials should 20 wear protective footwear. Also, employees whose work
involves exposure to hot substances or corrosive or poisonous materials must have protective
gear to cover exposed body parts, including legs and feet. If an employee’s feet may be exposed
to electrical hazards, non-conductive footwear should be worn. On the other hand, workplace
exposure to static electricity may necessitate the use of conductive footwear.

Examples of situations in which an employee should wear foot and/or leg protection include:

e When heavy objects such as barrels or tools might roll onto or fall on the employee’s
feet.

e Working with sharp objects such as nails or spikes that could pierce the soles or uppers of
ordinary shoes

e Exposure to molten metal that might splash on feet or legs

e Working on or around hot, wet or slippery surfaces

e Working when electrical hazards are present.

Types of Protection:

e Leggings: protect the lower legs and feet from heat hazards such as molten metal or
welding sparks. Safety snaps allow leggings to be removed quickly.

e Metatarsal guards: protect the instep area from impact and compression. Made of
aluminum, steel, fiber or plastic, these guards may be strapped to the outside of shoes.

e Toe guards: fit over the toes of regular shoes to protect the toes from impact and
compression hazards. They may be made of steel, aluminum or plastic.

e Combination foot and shin guards: protect the lower legs and feet, and may be used in
combination with toe guards when greater protection is needed.

e Safety shoes: have impact-resistant toes and heat-resistant soles that protect the feet
against hot work surfaces common in roofing, paving and hot metal industries. The metal
insoles of some safety shoes protect against puncture wounds. Safety shoes may also be
designed to be electrically conductive to prevent the buildup of static electricity in areas
with the potential for explosive atmospheres or nonconductive to protect employees from
workplace electrical hazards.

Hand and Arm Protection:

If a workplace hazard assessment reveals that employees face potential injury to hands and arms
that cannot be eliminated through engineering and work practice controls, employers must
ensure that employees wear appropriate protection. Potential hazards include skin absorption of
harmful substances, chemical or thermal burns, electrical dangers, bruises, abrasions, cuts,
punctures, fractures and amputations. Protective equipment includes gloves, finger guards and
arm coverings or elbow-length gloves.



There are many types of gloves available today to protect against a wide variety of hazards. The
nature of the hazard and the operation involved will affect the selection of gloves. The variety of
potential occupational hand injuries makes selecting the right pair of gloves challenging. It is
essential that employees use gloves specifically designed for the hazards and tasks found in their
workplace because gloves designed for one function may not protect against a different function
even though they may appear to be an appropriate protective device.

The following are examples of some factors that may influence the selection of protective gloves
for a workplace.

e Type of chemicals handled.

e Nature of contact (total immersion, splash, etc.).

e Duration of contact.

e Area requiring protection (hand only, forearm, arm).
e Grip requirements (dry, wet, oily).

e Thermal protection.

e Size and comfort.

e Abrasion/resistance requirements.

Types of Gloves:

Leather, Canvas or Metal Mesh Gloves:

Sturdy gloves made from metal mesh, leather or canvas provide protection against cuts
and burns. Leather or canvass gloves also protect against sustained heat.

e Leather gloves: protect against sparks, moderate heat, blows, chips and rough
objects.

e Aluminized gloves: provide reflective and insulating protection against heat and
require an insert made of synthetic materials to protect against heat and cold.

e Aramid fiber gloves: protect against heat and cold, are cut- and abrasive-resistant
and wear well.

e Synthetic gloves: of various materials offer protection against heat and cold, are
cut- and abrasive-resistant and may withstand some diluted acids. These materials
do not stand up against alkalis and solvents.

Fabric and Coated Fabric Gloves:

Fabric and coated fabric gloves are made of cotton or other fabric to provide varying
degrees of protection.

e Fabric gloves protect against dirt, slivers, chafing and abrasions. They do not
provide sufficient protection for use with rough, sharp or heavy materials. Adding
a plastic coating will strengthen some fabric gloves.

e Coated fabric gloves are normally made from cotton flannel with napping on one
side. By coating the unnapped side with plastic, fabric gloves are transformed into



general-purpose hand protection offering slip-resistant qualities. These gloves are
used for tasks ranging from handling bricks and wire to chemical laboratory
containers. When selecting gloves to protect against chemical exposure hazards,
always check with the manufacturer or review the manufacturer’s product
literature to determine the gloves’ effectiveness against specific workplace
chemicals and conditions.

Chemical and Liguid Resistant Gloves:

Chemical-resistant gloves are made with different kinds of rubber: natural, butyl,
neoprene, nitrile and fluorocarbon (viton); or various kinds of plastic: polyvinyl
chloride (PVC), polyvinyl alcohol and polyethylene. These materials can be blended
or laminated 25 for better performance. As a general rule, the thicker the glove
material, the greater the chemical resistance but thick gloves may impair grip and
dexterity, having a negative impact on safety.

Butyl gloves: are made of a synthetic rubber and protect against a wide variety
of chemicals, such as peroxide, rocket fuels, highly corrosive acids (nitric
acid, sulfuric acid, hydrofluoric acid and red-fuming nitric acid), strong bases,
alcohols, aldehydes, ketones, esters and nitro compounds. Butyl gloves also
resist oxidation, ozone corrosion and abrasion, and remain flexible at low
temperatures. Butyl rubber does not perform well with aliphatic and aromatic
hydrocarbons and halogenated solvents.

Natural (latex) rubber gloves: are comfortable to wear, which makes them a
popular general-purpose glove. They feature outstanding tensile strength,
elasticity and temperature resistance. In addition to resisting abrasions caused
by grinding and polishing, these gloves protect employees’ hands from most
water solutions of acids, alkalis, salts and ketones. Latex gloves have caused
allergic reactions in some individuals and may not be appropriate for all
employees. Hypoallergenic gloves, glove liners and powderless gloves are
possible alternatives for employees who are allergic to latex gloves.
Neoprene gloves: are made of synthetic rubber and offer good pliability,
finger dexterity, high density and tear resistance. They protect against
hydraulic fluids, gasoline, alcohols, organic acids and alkalis. They generally
have chemical and wear resistance properties superior to those made of
natural rubber.

Nitrile gloves: are made of a copolymer and provide protection from
chlorinated solvents such as trichloroethylene and perchloroethylene.
Although intended for jobs requiring dexterity and sensitivity, nitrile gloves
stand up to heavy use even after prolonged exposure to substances that cause
other gloves to deteriorate. They offer protection when working with oils,
greases, acids, caustics and alcohols but are generally not recommended for
use with strong oxidizing agents, aromatic solvents, ketones and acetates.



Body Protection:

Employees who face possible bodily injury of any kind that cannot be eliminated through
engineering, work practice or administrative controls, must wear appropriate body protection
while performing their jobs. In addition to cuts and radiation, the following are examples of
workplace hazards that could cause bodily injury:

e Temperature extremes
e Hot splashes from molten metals and other hot liquids
e Potential impacts from tools, machinery and materials
e Hazardous chemicals.

There are many varieties of protective clothing available for specific hazards. Employers are
required to ensure that their employees wear personal protective equipment only for the parts of
the body exposed to possible injury. Examples of body protection include laboratory coats,
coveralls, vests, jackets, aprons, surgical gowns and full body suits.

Protective clothing comes in a variety of materials, each effective against particular hazards,
such as:

e Paper-like fiber used for disposable suits provide protection against dust and splashes.

e Treated wool and cotton adapts well to changing temperatures, is comfortable, and
fire-resistant and protects against dust, abrasions and rough and irritating surfaces.

e Duck is a closely woven cotton fabric that protects against cuts and bruises when
handling heavy, sharp or rough materials.

e Leather is often used to protect against dry heat and flames.

e Rubber, rubberized fabrics, neoprene and plastics protect against certain chemicals
and physical hazards. When chemical or physical hazards are present, check with the
clothing manufacturer to ensure that the material selected will provide protection
against the specific hazard.

Hearing Protection:

Determining the need to provide hearing protection for employees can be challenging. Employee
exposure to excessive noise depends upon a number of factors, including:

e The loudness of the noise as measured in decibels (dB).

e The duration of each employee’s exposure to the noise.

e Whether employees move between work areas with different noise levels.
e Whether noise is generated from one or multiple sources

Types of Hearing Protection:

e Single-use earplugs are made of waxed cotton, foam, silicone rubber or fiberglass
wool. They are self-forming and, when properly inserted, they work as well as most
molded earplugs.



e Pre-formed or molded earplugs must be individually fitted by a professional and can
be disposable or reusable. Reusable plugs should be cleaned after each use.

e Earmuffs require a perfect seal around the ear. Glasses, facial hair, long hair or facial
movements such as chewing may reduce the protective value of earmuffs.

OSHA Assistance

OSHA can provide extensive help through a variety of programs, including technical assistance
about effective safety and health programs, state plans, workplace consultations, voluntary
protection programs, strategic partnerships, training and education, and more. An overall
commitment to workplace safety and health can add value to your business, to your workplace
and to your life.

https://www.osha.gov/personal-protective-equipment

https://www.osha.gov/Publications/osha3151.pdf

https://www.osha.qov/personal-protective-equipment/standards

https://www.3m.com/3M/en US/worker-health-safety-us/personal-protective-equipment/
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